HOACHUTEJIBHASA 3AIINCKA

OdenepasibHass paboyass mTporpaMma IO XHMHUU JJII  OOyYarolmuxcs C
3aJIepKKOM ncuxudeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus TOATOTOBIIEHa Ha ocHOBe denepasbHOrO TOCYIApPCTBEHHOTO
oOpa3oBareibHOTO  CTaHJapTa OCHOBHOro obmero oOpa3zoBanus (IIpuxas
Munnpocgenienus Poccun ot 31.05.2021 . Ne 287) (mamee — PI'OC O00),
denepanbHOM aIanTUPOBAHHON 00pa30BaTEIbHON MPOTPAMMbI OCHOBHOTO OOIIETro
oOpazoBaHus Il OOYYaIOIIUXCS C OTPAHUYECHHBIMU BO3MOXKHOCTSIMHU 370POBBS
(ITpuka3z Munnpocsenienusi Poccun ot 24 Hosa6ps 2022 . Ne 1025), @eaepanbHoit
paboueil mporpaMmMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO y4eOHOMY MpPEaMETy
«Xumus», OeaepanbHON MPOTPaMMBI BOCIUTaHUS, C YYETOM Paclpe/IeICHHBIX 110
KJlaccaM TPOBEPSAEMBIX TpeOOBaHWN K pe3ynbrataM ocBoeHus DeneparbHON
aIaTHPOBAHHON 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHUS
UL OOyJaromuxcss C  3aIepKKOM TICUXMYECKOTO Pa3BUTHUAA  DJIIEMECHTOB
CONIEp)KaHMs, TPEACTABICHHBIX B YHHBEPCAJIHLHOM KOAM(PHUKATOPE TO XUMUH,
Konnenmuu mpenogaBanus y4eOHOTO TpeaMeTa «XHUMHsS» B 00pa30BaTeIbHBIX
opranuzanusix P®, peamn3yrommux 0CHOBHBIE 0011Ie00pa30BaTeIbHbIC POTPAMMBI.

VY4eOHbli mnpeamer «XuMHUS»  BXOOUT B IPEIMETHYIO  001acThb
«EcTecTBeHHOHay4HblE  MpeaAMETb». B cucreMe  ecTeCTBEHHOHAYYHOI'O
o0Opa3oBaHMs XUMUS KaK y4eOHBINH MpeaMET 3aHMMAET BaXXHOE MECTO B MO3HAHUU
3aKOHOB MPHUPObI, (OPMUPOBAHUN HAYUYHOM KapTHHBI MUPA, CO3JaHUH OCHOBBI
XUMHMYECKUX 3HAHUM, HEOOXOJMMBIX Ui IOBCEAHEBHOM JKM3HU, HAaBBIKOB
3IOPOBOTO U OE30MACHOTO AJIs YeJIOBEKA U OKPYKAIOIIEH ero cpesibl 00pasa *KU3HH,
a Tak)ke B BOCIIUTAHUU YKOJIOTUYECKOM KYIbTYPHI.

Y CcnemHocTs N3ydeHus XMMHUH CBsI3aHa C OBJIAJICHUEM XUMUYECKUM SI3BIKOM,
coONroficHreM TpaBuUi O€30MacHON padOTHl TPH BBIMOJIHEHUH XUMHYECKOTO
OKCIEPUMEHTA, OCO3HAHMEM MHOTOYHCIECHHBIX CBS3€H XHUMHH C JAPYyTUMHU
peaMeTaMH IKOIBHOTO Kypca.

[IporpamMma BkiItO4aeT B ceOsi OCHOBBI HEOPTaHWYECKOM M OpraHu4ecKkou
xuMud. ['71aBHOM mzaeeil mporpammbl SBISIETCS CO3JaHHE 0Aa30BOI0 KOMILIEKCA
OMOPHBIX 3HAHUU 110 XUMUU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy
oOyJaromuxcst U uX 0coObIM 00pa30BaTEIbHBIM OTPEOHOCTSIM.

B conepkanum JaHHOrO Kypca IIPEJICTaBICHbl OCHOBOIOJIAraroIIne
XUMHYECKHUE TEOPETUUECKUE 3HAHUS, BKIIOYAIOIINE U3yUYEHUE COCTaBa U CTPOCHUS
BEIIECTB, 3aBHUCHUMOCTH HMX CBOICTB OT CTPOCHHs, MPOTHO3HPOBAHUE CBOWCTB
BEILIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEM XMMHUUYECKUX IPEBPALICHUN U ITyTEH
yIpaBICHUS UMH B LIEJISIX MOJyYEHHUs BEIIECTB U MAaTEPHUATIOB.

TeopeTnueckylo OCHOBY H3y4Y€HHUSI HEOPTraHMYECKOW XHUMHUHU COCTaBIISET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmommuecknii 3akon .M. MenneneeBa c¢
KPaTKUMHU CBEJEHUSMH O CTPOCHHHM aToMa, BHJaX XWUMHUYECKOW CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUECKUX PEaKIIUM.






B wu3ydueHunm Kypca 3HAUUTEIbHAas pOJb OTBOAMUTCS XUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX U JTA0OPATOPHBIX PabOT, OMHCAHUIO
pe3yibTaTOB YYEHUYECKOTO HKCIIEPUMEHTa, COOJIOJICHUI0 HOPM U IIPaBUII
0e3omacHo paboThl B XMMHUYECKOM JTa00paTOPUH.

Peanuzanus gaHHOM mporpaMmbl B Tpollecce OOYyYEHHsS] TO3BOJIUT
obyuarorumcst ¢ 3[IP ycBOUTh KIIFOUEBBIE XUMUYECKHE KOMIIETCHIIMM U TTOHSTH
pOJIb ¥ 3HAYECHHE XUMHUU CPEAU IPYTUX HAYK O MPUPOJE.

H3ydenne XuMHUH CIIOCOOCTBYET (GOPMHUPOBAHHIO Y 00YJaIOIINXCSI HAYTHOTO
MUPOBO33PEHUS, OCBOCHHUIO OOIICHAYYHBIX METOAOB (HAONIO/IEHUE, H3MEPEHHE,
AKCHEPUMEHT, MOJICTUPOBAHKE), OCBOCHUIO MPAKTUYECKOTO0 MTPUMEHEHUS HayYHBIX
3HaHUM, OCHOBAHHOTO Ha MEXKIPEAMETHBIX CBA3AX C npeaMeramu « OKpyKaromun
mup», «Dmsuka», «buomorus», «I'eorpadus», «Maremarnka» u (HOpMHUPYET
KOMIETCHIINM, HEOOXOIuMbIe IJs TPOAODKEHHS o00pa3oBaHHA B 00dacTd
€CTECTBEHHBIX HAYK.

N3yuenne XuMuM CHOCOOCTBYeT pa3Butui0 y oOydarommxcsi ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpa)xeHHs, (PYHKIIMOHAILHOW TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKH aHAJTU3UPOBATh UH(OPMAIUIO, TIPEICTABICHHYIO B
pasnuyHbIX (popmax. 3HAYMMOCTh TpeAMETa I Pa3BUTUS  SKU3HEHHOU
KoMmrieTeHuu  oOyvatomuxcsi ¢ 3[IP  3akmiouaeTcss B yCBOGHHMM OCHOBBI
XUMUYCCKAX 3HAHWHA, HEOOXOAWMBIX JUISI TIOBCEIHEBHOW JKW3HHM; HABHIKOB
3I0pPOBOTO U OE30MACHOTO JJIs YeJIOBEKa U OKPYKAIOIIECH ero Cpelibl 00pasa KU3HU;
(GbopMUPOBAHUM FKOJIOTUYECKOU KYJIBTYPHI.

[Iporpamma oTpaxaet coaepkaHue oOy4eHHs IPeIMETy «XUMUSL» C YUYETOM
0CcOOBIX 00pa3zoBaTenbHBIX MOTpeOHOCTEN oOyvaromuxcs ¢ 3IIP. Osmamenue
y49eOHBIM TPEIMETOM «XHUMHs» TPEICTABISACT OMPEACICHHYIO TPYIHOCTH IS
obyuarommxcst ¢ 3[IP. DTo cBSI3aHO C OCOOCHHOCTSMH MBICIUTEILHON
NESATEIbHOCTH, TEPUOJUYECKUMU KOJICOAHUSIMH BHHUMAHHS, MajbiM O00BbEMOM
naMsATH, HEJOCTAaTOYHOCThIO  O0OIIero  3amaca 3HaHUM,  MOHMKEHHBIM
MO3HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSI.

JIist mpeoioyieHusl TPYJHOCTEN B M3YYEHUU YYEOHOTro mpeamera «XuMUsh»
HeoOxoaMMa ajanrtanus o0bemMa U Xapakrepa ydeOHOro Marepuaina K
MO3HABATEIbHBIM BO3MOXKHOCTSAM JaHHOM KaTeropuu OOyYarolmMXCs, Y4eT HX
0COOEHHOCTEH pa3BUTHSA: WCIOJIB30BAHUE aJTOPUTMOB, BHYTPHUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCIOKHEHHE N3yYaeMOro MaTepHaiia.

[Ipn w3ydeHHM XUMHUH HEOOXOAMMO OCYIIECTBIISATH B3aUMOJCHCTBHE Ha
MTOJIMCEHCOPHOM OCHOBE.

Teopernuecknii  maTepuan  PEKOMEHAYETCS  M3y4yaTb B IpoLEcce
IPAKTUYECKON JESITeNIbHOCTA. BO3MOXHO BBIJIEJIEHUE OTIEIBHBIX YPOKOB Ha
pelIeHue 3a7a4y B CBSI3U CO CIOKHOCTBIO aHaiMn3a Tekcta ooydaromumucs ¢ 311P.
OpraHnyeckoe €IUHCTBO TMPAKTHYECKOW UM  MBICIUTEIBHON JEATEIbHOCTH
oOydJaronmxcsi Ha YpPOKax XHMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHUIO Oa3MCHBIX XUMHUYECKUX 3HaHUM U yMeHuil. Oco0oe BHHUMaHHUE TNpU



U3YYEHUU XUMUU YJEISIETCS U3YUYEHUIO «CKBO3HBIX» MOHATUN U (POPMHUPOBAHUIO
HAaBbIKA CTPYKTYpUPOBaHUS MaTepHaa.

[enu u 3agaun n3ydeHust yaeOHOro npeamera « Xumus»

OOmue nenu u3ydyeHUs ydyeOHOro mnpeamera «XUMHs» IMPEACTaBICHbl B
®enepanpHoil paboueil mporpamMme OCHOBHOro o06Omiero o6OpaszoBanus. OHu
aKTyaJU3UPOBAHbI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOIO OOLIETO
o0Opa3oBaHusl, HAIPABJIEHHOCTU 00YYEHMs Ha Pa3BUTHUE U CAMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHUe €€ MHTEIJICKTA U 00IIeH Ky IbTyphl. OOyUYeHHE YMEHHUIO YIUTHCS U
IPOJOJKATh CBOE 0Opa30BAHHME CAMOCTOSITENIbHO B HACTOSIIEE BpeMs SIBISETCSA
OJTHOM M3 BaKHEHUIHNX (QYHKIIUH YIEOHBIX TPEIMETOB, B TOM UUCIE U « XUMHI.

s obyqarormmxcs ¢ 3I1P, Tak ke, Kak ¥ JUIsi HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB,  OCBAaWBAIOIIUX OCHOBHYIO  OOpa3oBaTeiIbHYK)  MPOrpaMMy,
JOMHUHHUPYIOIIIEE 3HaYCHHE MPHUOOPETAIOT TaKKE ENH, KaK:

(dbopMupOBaHHWE HHTEUIEKTyaJIbHO PAa3BUTOW JIMYHOCTHU, TOTOBOHM K
COTPYIHUYECTBY, = CaMOCTOATEIbHOMY  NPUHATHIO  pELIEHUH, CHOCOOHOMU
a/laliTUPOBATHCSI K OBICTPO MEHSIIOIIUMCS YCIIOBUSAM KU3HU;

HaIpaBJICHHOCTh OOYyYEHHUsI HA CUCTEMATUYECKOE IMPUOOILEHUE yUalIuXcs K
CaMOCTOSITEJIbHOM I103HABATEIBHON JEATENBHOCTH, HAyYHBIM M INPAKTHYECKUM
METOAAaM I03HaHUs, (GOPMUPYIOLUIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

obecrieueHne yCIOBUN, CIIOCOOCTBYIONIUX MPUOOPETCHHUIO OO0YYaIOIIUMHUCS
OmbITa Pa3HOOOpa3HOM MAESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), MMEIOMIMX YHHUBEPCAIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

dbopMupoBaHrue yMEHHUI OOBSACHSATH M OICHUBATH SIBICHUS OKPY)KAIOIIETO
MHUpa Ha OCHOBaHWH 3HAHUH U OIIbITA, [IOJYYEHHBIX [IPY U3YYEHUH XUMUU;

dopMupoBaHue y  0OOyyaroolUXCsd TyMAaHUCTUYECKUX  OTHOIICHHUH,
NOHMMAaHUsl LEHHOCTHM XUMHUYECKMX 3HAHUU [ BbIPAOOTKH SKOJOTUYECKU
1esnecoo0pa3Horo MoBeleHUusT B ObITY M TPYIOBOW JAESITENBHOCTH B LEISIX
COXPAaHEHUS CBOETO 370POBBS U OKPYXKAIOLIEH IPUPOIHOM CPELIbI;

pa3BUTHE MOTHUBALIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIUTAHHWIO HA OCHOBE YCBOGHHUS OOIIEYEIIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(dUIIS M HAMpPaBICHHOCTH JATbHEHIIIETO
o0OyJeHusl.

Kypc HampaBieH Ha pelieHue CIeIyIIuX 3a1ad, 00ecreYrBaroIiX
peanu3alurlo JIMYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIbHOCTHOIO MOJIXOJ0B K
oOyuennto xumuu oOyyatonuxcs ¢ 3P Ha ypoBHe OCHOBHOTO 00IIEro
o0Opa3oBaHHUS:

dbopMupoBaHHEe TIEPBOHAYATILHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHHUM O
BELIECTBAX, MX [MPEBpAllCHUSX M MPAKTHUYECKOM NPUMEHEHUU; OBIAJICHUE
NOHATUIHBIM aIIIAPATOM U CUMBOJIMYECKUM SI3BIKOM XHMHH;

OCO3HaHME OOBEKTUBHOM 3HAYMMOCTU OCHOB XHMHYECKOH HAayKH Kak
o0lacTd  COBPEMEHHOTO  €CTECTBO3HAHMS,  XMMHUYECKUX  IPEBpaIlCHUN



HEOPraHUYECKUX U OPTraHUYECKUX BEHIECTB KAK OCHOBBI MHOTHX SIBIICHUH KUBOU U
HEXUBOU MPUPOJII; YITyOIeHHE MPEACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIQZICHUE OCHOBAaMU  XHMMHUYECKOW  TIpPaMOTHOCTH:  CHOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTHBHO OIIEHWBATH XU3HEHHBIC CUTYAllMH, CBSI3aHHBIE C
XUMHUEHN, HaBbIKaMU 0€30I1aCHOTrO OOpallleHHs] ¢ BEIECTBAMHM, MCIIOJIb3yeMbIMU B
MOBCEIHEBHON >KU3HHM; YMEHUEM aHAJIM3UPOBATh M IUIAHUPOBATh SKOJOTHYECKHU
0e30IacHOe MMOBEACHUE B LEISIX COXPAaHEHUS 370POBbs U OKPYXKAIOIIEeH Cpeibl;

dbopMupoBaHHE yYMEHHH  yCTaHAaBIUBAThb CBSI3M  MEXIy  PEabHO
Ha0II0MaeMbIMU XUMHUUYECKUMU SBJICHUSMH W MPOLIECCAMU, MPOUCXOIAIIUMHU B
MUKPOMHUPE, OOBSICHATH MPUYMHBI MHOTOOOpa3wsi BEIIECTB, 3aBUCHMOCTh WX
CBOMCTB OT COCTaBa M CTPOEHUS, & TAK)KE 3aBUCUMOCTb NTPUMEHEHHUS BEIIECTB OT
X CBOMCTB;

NpUOOPETEHUE OMbBITA HCIOJIB30BAHUS PA3JIMYHBIX METOIOB HW3YyUCHUS
BEIIECTB, HAOMIONECHUS 3a MX MPEBpANICHUSIMU MPU MPOBEACHUH HECIOKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C MCIOJIB30BAHUEM JTA0OPATOPHOTO 0OOPYIOBAaHUS U
pudopoB;

dbopMHpoBaHUE MPECTABICHUN O 3HAUEHUH XUMHUYECKONW HAYKU U PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJieM, B TOM 4YHCIE€ B MPEIOTBPAICHUU
TEXHOTEHHBIX U DKOJIOTHYECKUX KaTacTpod.

Ocol0enHocTu 0TOOpPA U aJaANTAIMU Y4€OHOT0 MaTepuaJia o XUuMNH

OOyuenne yueOHOMY TmMpeaMeTy «XHUMHS» HEOOXOAMMO CTPOUTHh Ha
CO3JaHUU ONTUMAJIbHBIX YCJIOBUH [UIsl YCBOEHHUS MPOTPAMMHOIO MaTepuasa
obyuarormumucst ¢ 3[IP. Bombmioe BHMMaHWE AOMKHO OBITH YACICHO OTOOPY
y4eOHOTO MaTepuasia B COOTBETCTBHHM C TMPHUHIIAIIOM JOCTYIMHOCTH TIpH
coxpaHeHuu oOmiero 0a3oBoro ypoBHs. OH JOKEH MO COACPKAHUIO U 00beMy
OBITh aanTUPOBAHHBIM 17151 oOyuaromuxcs ¢ 3[1P B cooTBeTcTBUM ¢ UX 0COOBIMU
oOpazoBarenbHbIMU NTOTpeOHOCTIMU. CrieayeT 00JIeTYUTh OBIaJICHIE MaTepHATIOM
oOyuaromumucst ¢ 3I[IP  mocpenctBoM ero  JeTaJbHOTO OOBSCHEHUS C
CHUCTEMAaTUYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOU B IPUMEHEHUY 3HAHUI
C HCIOJIb30BAaHUEM MPHUEMOB QJITOPUTMM3AIMU W BU3YaJBHBIX OIOpP, O0y4YeHUs
CTPYKTYpPUPOBAHUIO MaTepHaa.

bonpmioe 3HaueHue A TMOJHOLIEHHOTO YCBOCHHSI y4eOHOTO MarepHalia
UMEET ON0pa Ha MEKIIPEMETHBIE CBS3H BOIPOCOB, U3YYaEMBbIX B JAHHOM Kypce, €
TakuMU Yy4eOHbIMH TipenMeramu kKak «['eorpadus», «Dusukay, «buomorusy».
[To3BoMss paccMaTpuBaTh OAWMH M TOT kK€ y4E€OHBI MaTepuall C Pa3HBIX TOYEK
3pEHUs], MEKITPEIMETHBIEC CBSI3U CIIOCOOCTBYIOT €T0 JIyYIlIEMYy OCMBICTIEHUIO, Ooee
MPOYHOMY 3aKPEIJICHUIO TTOJIYYE€HHBIX 3HAHUUN U IPAKTUYECKUX YMEHUMH.

[Ipy NOArOTOBKE K ypOKaM  YYMUTENIb JOJDKEH MPEayCMOTPEThH
dbopmupoBaHre y 00yJarOIMUXCs YMEHUN aHAJIM3UPOBATh, CPAaBHUBATH, 0000IIAThH
U3y4YaeMblii Marepuas, IUIAHUPOBaTh NPEACTOSUIYI0 pabdoTy, OCYLIECTBISAThH
CaMOKOHTpPOJIb. Heo0XoauMo MOCTOSHHO CIIEIUTh 32 IMPAaBHIBHOCTBIO PEUYEBOIO
odopmIiIeHUs BhICKa3bIBaHUM oOyuaroruxcs ¢ 311P.



B cBsi3u ¢ 0COOEHHOCTSIMM TIOBEJACHUSIM JEATEIbHOCTH, OO0Yy4aroUuxcs ¢
3I1P (pacTOpMOKEHHOCTb, HEOPraHM30BAHHOCTH) HEOOXOIAUM  CTPOKAUIINN
KOHTPOJIb COOJIIO/IEHHS MPaBUI TEXHUKM O€30MaCHOCTH NpU MPOBEACHUU
71a060paTOPHBIX PabOT B XUMUYECKOM KaOWHETE.

IIpumepnbie  BuAbl  JAesiTeJbHOCTH  oOywyaromuxcs ¢ 3IIP,
00ycJIOBJICHHbIE  0COOBIMH  00pa30BaTeJIbHbIMHM  NOTPEOHOCTAMH W
o0ecrnieyuBalOIIMe OCMBICJICHHOE OCBOCHHE COACPKAHMH O0Pa30BAHUA IO
npeamMery « XuMHs»

Copepxanne BUIOB JesATeNbHOCTH oOydarommxcs ¢ 3[1P Ha ypokax xumuun
OTpeAeNseTCss HUX OCOOBIMH OOpa3oBaTeNbHBIMH TOTpeOHOCTSIMU. [lommmo
mupoko ucnoib3dyeMblx B @OII OO0 ob0mux a1 Bcex OOydYaroIIMXCS BHJIOB
NEeATEIbHOCTH CIIEYET YCUIIUTh BHUJBI ACSATEIbHOCTH, CIEHU(PUUHBIE ISl JaHHOU
KaTeropud OOydYaroluxcsi, M1 O0OECHEeUYeHHUs OCMBICIEHHOIO  OCBOEHUS
coJlepkaHusi 00pa3oBaHUs TO MpPEIMETYy: YCHJICHHE MpeIMETHO-IIPaKTUYECKON
JEATEIbHOCTH C AKTUBHU3aLMEHd CEHCOPHBIX CHUCTEM; YEpPEIOBAaHUE BHJIOB
NEATEIbHOCTH, 3aJCUCTBYIOIINX pPAa3JIUYHbIC CEHCOPHBIE CHUCTEMBI, OCBOCHHE
MaTepuajia ¢ OIOPOW Ha AJITOPUTM; «IIOLIArOBOCTH» B H3YYEHUM MaTepuaa;
UCIOJIb30BaHUE JIOMOJHUTEIBbHON BU3YyalbHON OMOPHI (IJIaHbl, 00pa3libl, CXEMBI,
mabyoHbl, onopHbie Tabnuibl). s pa3Butus y oOydarommuxcsa ¢ 3[IP ymenus
JenaTh  BBIBOABL, (OPMUPOBAHHSA TPAMOTHOTO PEUYEBOTO  BBICKA3bIBAHUSA
HEOOXO0JMMO HCTOIB30BaTh OMOPHBIE clloBa U Kiuimie. Ocoboe BHUMAaHUE CIIETYET
YAETUTh O0YUYEHHUIO CTPYKTYPHUPOBAHUIO MaTepHalia: COCTaBICHHE PUCYHOUHBIX U
BepOambHBIX CXEM, COCTAaBJICHHWE TaONHWIl, COCTaBIEHHWE KIAaCCUPUKALUU C
0003HAYCHHBIMU OCHOBaHUSMHU I KJIacCUPUKAMM W  HANOJHEHHE WX
IPUMEPAMHU U JIP.

IIpumepHass TeMaTudyeckass U TEPMHHOJIOTUYECKAs JIEKCUKA COOTBETCTBYET
OOIT O0O0.

s oOyuaromuxcst ¢ 3IIP cyniecTBEHHBIMU SIBJSIIOTCS IPUEMBI paObOTHI €
JEKCUYECKUM MaTepuaioM no mnpeamery. llpoBoaurtcs cneuunanbHass padoTa 1o
BBEJICHUIO B aKTUBHBIH CJIOBaph 00YYarOMIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ydyaemble TEpMUHBI BBOJSATCS HA IIOJUCEHCOPHOW OCHOBE, 0O0s3aTelbHa
BU3YyallbHAsA TMOJJIEPHKKA, aJTOPUTMbI PaOOTHI C ONPEAECICHUEM, OMOPHBIE CXEMbI
JUTSL AKTyaJIM3allii TEPMUHOJIOTUH.

Mecto yyeOHOro npeamera « XumMus» B y4eOHOM IIaHe

B cootBerctBUM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM OCHOBHOTO OOIIEro oOpa3oBaHus Y4YeOHBIH MpeaMeT «XHUMHD)
BXOJUT B MPEAMETHYI0 005acTh «EcTecTBEeHHOHAyYHBIE MPEIMETHD» H SBIACTCA
00s13aTeNTbHBIM TSI U3YUCHHUSL.

Y4eOHbIM MIIaHOM Ha €€ u3yueHue oTBeieHo 136 yueOHbIX YacoB — M0 2 4 B
HeZemo B 8 1 9 Kiraccax COOTBETCTBEHHO.

Copepxxanne  ydeOHOro nmpenMera «XUMHS», TPEACTABIECHHOE B
®denepanbHOi paboueit mporpamme, coorBercTByeT @I'OC OOO, pazpadboTtaHo C
yuetoMm @DeznepanbHOM OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOIO



oOmero o0pa3oBaHusl MO y4eOHOMY TMpeAMETy «XHUMHUS», COOTBETCTBYET
denepanbHON  aJanTHPOBAHHONW OCHOBHOM  0Opa3oBaTelbHON  Iporpamme
OCHOBHOT'O 00I11Iero 00pa30BaHUs OOyYarOUIUXCA C 3aJCPKKOH ICUXHYECKOTO
pa3BUTHSL.



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B KM3HU YEIOBEKAa. XUMUS B CHCTEME HAYK.
Tena u BemectBa. du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax Mo3HAaHMSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢Gopmysna. BaaeHTHOCTP aTOMOB XHUMHUYECKHX JJICMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAast Macca. MaccoBasi 10J11 XUMHYECKOTO JIEMEHTA B
COCIMHEHMH.

KomnuecTBo BemecrBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUMN.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XMMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUSI MacChl BEIIECTB. XUMHUecKue ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUi (COSTUHEHNS, Pa3I0KCHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/I0M, NMpaBujiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalieHus ¢ JT1abopaTOPHBIM 00OPYTOBAaHHEM, U3yUYECHUE U OTHCAHHE
bU3NYeCKUX CBOWCTB 0OO0pa3lOB HEOPTaHWMUYECKHX BEIICCTB, HAOIIOJCHUE
dbuznyeckux (IJIaBICHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioKeHUe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusl, pa3ioKeHHE TMAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHHUE CIOCOOOB pPa3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, JUCTHWLIAIUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
coiid, HaOJIOJEHWE W  ONMCAaHWE  pe3yJbTaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

BaxHeine npeacTraBuTe 4 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucinopoa — 3jIeMEHT M IpOCTOE
BemecTBo. HaxoknmeHuwe kucimopoga B Tpupoie, (GU3MYECKHEe W XUMHUYCCKUC
cBoiictBa (peakiuu ropeHus). Oxcuawl. IIpumenenue xkucnopoga. CrocoOsb



MOJIYYeHHUsS] KUCTopoJa B J1abOpaTOpud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupojae. O30H — aJIoTpoITHAsS MOAN(PUKAIIHS KUCIOPO/Ia.

TennmoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M BHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B npupoe,
dbu3nyeckue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI TMOJy4YCHHUSI.
Kucnots! u conmu.

Mounsipablit 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBouMcTBa BOABL. Boma kak pacrBopurenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIMIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEmecTBa B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupo/i€ U B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IpUPOE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxcugoB. Du3mdeckne W XUMHUYCCKHC
CBOMCTBA OKCHUIOB. [lonydyeHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrne OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. Ousudeckue u
XUMHUUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIIoT.

Comu. Homenknarypa cosieil. @U3M4YECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECICHUE COACPKaHUS KHUCIOPOAa B BO3AYyX€, MOTYUYEHHUE,
cobupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HAOII0IeHNE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHuss ropeHus (moxapa), O3HaAKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHWE, pacClO3HABAaHUE U HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHAJTIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHME OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOIBI C METAJJIAMHU
(HaTpyieM U KaJibllueM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHUS OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBua okcuaa menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METaJulaMH, PEAKUUN HEUTpaau3alyy, IOJIy4eHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyrMM U3 PacTBOpa COJM, pELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad IO TeMme «BaHeWlme Kiacchl HEOPraHWYECKHX
COECINHECHUN.

Hepuoanuecknii 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHToB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIETOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3ytoT aMmpoTepHbIE OKCHUIBI
Y TUIPOKCUIBL.

[lepuognyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonnas W JJIMHHONEpUOAHAs  (opmbl
[Tepuonnueckoii cuctembl xumudeckux dmeMeHToB [[. . Menneneesa. Ilepruoast
U rpynnbl. DHU3WYECKUH CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMoB MepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[lepnogmueckori cucremsl [I. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero nosokeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUS pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U EPUOAaM.

3nauenue [lepunoanueckoro 3axkoHa u [lepruoanyeckoi CUCTEMBI XUMHAYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. WM. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (THoJisipHass W HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCINTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHHe OOpa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peaklnuy pas3ioKeHHsl, COEIUHEHUS).

Mesicnpeomemmunie cea3u



Peanmu3anus MeXnpeaQMETHBIX CBA3€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE TOHATUSA: HAY4YHBIH (PaKT, TMIIOTE3a, TEOpUs,
3aKOH, aHallu3, CHHTE3, Kiaccu(puKauusi, NEpPUOJUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM, H30TOIIBI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, E€IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: porocunTes, npixanue, obunocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XuMH4YecKasi peakuus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKUX D3JEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAJIbLMI M HX
COCAUHEHUM B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepmoamyeckon
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUIBI XMMHYECKOW CBA3U. THUMBl KPUCTALIAYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUUYECKOH CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCAM HEOPraHUYECKHUX
COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMAYECKUX peakivii Mo pa3IndHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3ddeKry, 1o
MU3MEHEHHUIO CTETICHEH OKHCIEHHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsiTHe 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TeTePOTEHHBIX
peakuusx. llonarue o karanmusze. [lonstue o xumuyeckom paBHOBecur. DakToOpHL,
BIMAIOIIME HAa CKOPOCTb XUMHUYECKOW pEaKUUH M IOJIOKEHHUE XHUMHUYECKOIO
PaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUM,  JJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuum. CocraBnenue YpPaBHEHUI



OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

Teopus ANEKTPONUTHIECKON TUCCOLMUALUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJIAMH
xuMHuuyeckol cBs3u. CreneHs nuccouuranny. CUiabHbIE U ClIa0ble JIEKTPOJIUTHL.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIINi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHUS peakiui. CBOWCTBA KHUCIOT,
OCHOBAHM U COJIEH B CBETE MPEACTABICHUN 00 JIEKTPOJIUTUIECKON TUCCOIHAIUU.
KauecTBeHHBIE peakuy Ha HOHBL. [IoHATHE O TUAPOIH3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETalioB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMALMU KHCIOT, IIEJIOoYeld U  COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPUANIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ NPHU3HAKW  MPOTEKaHWs  pEeakiuid  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3ioKEeHUs, COCIMHEHUS), PAClO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3auMOJICHCTBUE C MeTaJylaMH, HeMeTaJylaMH, IIejouaMu). XJIOPOBOJOPOI.
ConstHast KHCIOTAa, XMMUYECKHME CBOMCTBA, IOJIy4CHHE, NpUMEHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeJloBeKa. BaxHeulmme XJIOpuabl U HUX
Hax0KJICHUE B IIPUPO/IE.

OObmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NyYecKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOpPOIa
U ceppl. XUMUYECKUe CBOICTBa cepbl. CepoBONOPOJ, CTpOCHHE, (PU3UYECKUE U
XUMUYeCcKrue CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3NYECKHE M XUMHYECKHE CBOiicTBa (oOmme Kak
OpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUUECKHE PpEaKluy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOCO00a TMONTY4YeHHUsS] CEpPHOM KHCIOTHI
[Ipumenenue cepHor KucimoThl. COnM CEpHON KHCIIOTHI, KAUECTBEHHAs PEaKLMs Ha



cynabdar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUH B NIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHHUSIMHU cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, pACIPOCTPAHEHHUE B IPUPOJIE,
(du3nyeckue U XuMHIeckre cBoiictBa. KpyroBopor a3ora B npupojie. AMMHUAK, €r0
(du3HYEeCcKUe U XUMUYECKHUE CBOMCTBA, OJydeHHE U TpuMeHeHue. Coaum aMMOHus,
uxX Qu3nYecKue U XUMUYECKUE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MojyuyeHue, (PUu3HuecKue M XUMHUYECKUE
cBOiicTBa (OOlIME KaK MpPEJACTaBUTENs Kjacca KUCIOT U cHeupUUecKHe).
Hcnonb3oBaHWE HHUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHUHEPaIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYIKaOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAW, 3arpsA3HCHHE BO3AyXa, IMOYBEI W BOJoEéMOB). Docdop,
aJIoTporHele Moaupukammuu ¢docdopa, (uU3MUECKUEe U XUMHUYECKUE CBONCTBA.
Oxcun ¢ocdopa (V) u pochopHas kuciora, pu3ndecKkue U XUMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanne GpochaToB B KauecTBE MUHEPATBHBIX YI00PCHHIA.

Oobmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJd,  aUIOTPOIIHBIE
Moau(pUKaIMK, PACIPOCTPAaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npupoae. OKCUAbI yriaepoaa, ux
(¢u3nuecKkue W XUMHUYECKHE CBOMCTBA, [JEHCTBHE Ha IKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r17100ampbHOrO TMOTEIUIEHUS KiIuUMaTa, MapHUKOBBIN
3p¢eKkT. YTonbHas KUCIOTAa U €€ COJU, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA,
noilyuyeHue W mnpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbple HMCTOYHUKU YTIEBOAOPOAOB (yrojb, HNPHUPOAHBIA Tra3, He(dTh),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPONb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: )KMpax, OeKax, yriieBojax — U X
poJii B KM3HM 4eJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKHX W
HEOPraHUYECKUX COEIMHEHHI.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoje. OO6mmue npeactaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CUIMKaAThl, UX HUCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne cTpOUTENbHbIE MaTepualbl: KepaMukKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobnembl 6€30MacHOro MCHOIb30BaHUs
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3li0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KUCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE NTPU3HAKOB
UX MPOTEKAHMS, OMBITHL, OTPAXKAIOIINE (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHMH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUAJIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpazuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMaTEpHaIOB), HaOIIOACHNUE Tpoliecca OOYIJIMBaHUs caxapa IoJ JAeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBL, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHON CEPHOW KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
WOH W HaOII0JeHUe Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMYECKUMU
cBoiicTBamMM a3oTa, Qocdopa W UX COEAUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUM, MogyUyeHue,
coOMpaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB aMMUaKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (ocdaT-uOH U U3yUeHHE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUe BUJICOMATEPHUAJIOB), U3y4EeHUE Mozenen
KPUCTAJUIMUECKUX pElIETOK ainMasa, Trpaduta, (QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydyeHHe, COOMpaHue, paclio3HABAaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJCHUE KaUYECTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAT-UOHBl W M3Yy4YCHHE IPU3HAKOB UX IPOTEKAaHHs, O3HAKOMIICHHE C
NPOAYKIMEN CUJIMKATHOM NPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenmme HeMeTAIIbl U UX COETUHEHUS».

MeTtasiibl 1 MX COCAMHEHUA

OO1as XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU
UX TmoNokeHuss B llepmomgmueckor cucremMe xXuMu4eckux daeMmeHtoB JI. WM.
MenpeneeBa u crpoeHusi atomMmoB. CTpoeHue MeTauioB. MeTtamnyeckasl CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  JJNEKTPOXUMUYECKHUH  pAX
HaNpsOKeHUN MeTayuioB. @U3NYecKue U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crnocoObl moiydeHus: MerawioB. I[loHsATHE O KOpPpO3WHM METaJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrumaBel (CTasib, YYTYH, JIOPATFOMUHUY,
OpoOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilesnoynbie MeTaiuibl: nosoKeHUe B [leproanueckon cucTteMe XUMHUYECKUX
anemenToB JI. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXXJIECHHWE B IIPUPOJE.
dusnueckre U XUMUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kaimusi). OKCuabl u



TUJPOKCUABI HaTpusi W Kanud. I[IpuMeHeHHe IIEIOYHBIX METAIOB M HUX
COECINHEHUN.

[[lenouyno3emenbHble METAUIBI MAarHui M KallbLIMHA: IIOJIOXKEHHE B
[Tepuoguueckoit cucreMe xumuueckux 3nneMeHToB J[. M. MeHneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHUs Kalblus (OKCHUZ, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXIACHUE B mpupoje. Pusnyueckue u
XUMHUYECKHEe CBOMCTBA aMFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuognueckon cucreme XUuMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aToMa, HaxOoxAeHUe B npupoae. Ddusznueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYCCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3yJbTaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJCOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIBIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, IPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHME  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX pEaKIMii Ha MOHBI; MarHus, KajabliMs, aJIIOMUHUS, IIUHKA, JKeje3a
(I1) u xenesza (III), mequ (1), HaGnroAEeHNE U OMUCAHUE TPOIIECCOB OKpAIIUBAHUS
MJJaMEHH MOHaMU HaTpusl, Kajlus W Kaiablusad (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BakHelue
METaJIJIbl 1 KX COCIUHEHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa m Mmarepuanbsl B NOBCEJHEBHOW XM3HM YENIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX OKOrax U OTPaBJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarolleld cpejnl (MpeaenabHasl JOoIMyCcTuMas
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponp xumMuu B pemieHn# 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

H3y4eHHe oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmnuie céa3u



Peanuzanus MeXnpeaMeTHBIX CBsA3€H NMpU U3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 WCIONb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYIHBIX
MOHATHUH, TaK W TOHATHH, ABJSIOMIUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCHU(PUKANMS, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNEC, W3MEPEHHE, MOJEb, SBIICHHE, ITAPHUKOBBIN
3 deKT, TEXHOIOTUSI, MaTEPUAITBI.

®duszrka: MmaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  THUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CruiaBbl, (U3MYECKUE BEIMYMHBI, SIUHUIIEI MU3MEPEHHS, KOCMHUYECKOES
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocuntes, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
yI00PEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE MCKOIIAeMbI€, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

B nienom pesynbraThl ocBoeHus oOydaroniumucs ¢ 3[1P yueGHoro npeamera
«Xumus» TOHKHBI COBMANATh ¢ pe3yiibTataMu denepaibHON pabodeit mporpaMmbl
OCHOBHOT0 00111eT0 00pa3zoBanusi. Hanbosee 3HaUMMbIMU SIBIISIFOTCS:

JINYHOCTHBIE PE3YJ/IbTATDI:

JIMuHOCTHBIE pPE3yJbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ¢ OOy4YeHHMs] XMMHH B €IWHCTBE Y4YeOHOU u
BOCIIUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUMCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH, INPHUHSITHIMU B
oOmiecTBe mMpaBUiIaMH M HOpPMaMH TIOBEJIEHUS W CIOCOOCTBYIOT MpoOIleccaM
CaMOTIO3HAHUsI, CAMOPA3BUTHUS U COLMATHM3AINH 00YJIarOIINXCSI.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OPUEHTALUW W
pacILIMpEHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTproTHYECKOro BOCHUTAHUS:

LIEHHOCTHOI'0 OTHOILICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAay4yHOMY HAcCJICAUI0, IIOHMMaHUsA 3HAYEHUS XUMHUYECKOU
HAayKH B XU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTU BIAJETh JIOCTOBEPHOU
uHpopMalmen O TMEepeloBbIX JIOCTHKEHUSAX M  OTKPBITHSX MHUPOBOH U
OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MUpa 1 O0IIEeCTBa;

2) rpa’kJJaHCKOT'O0 BOCIIUTAHHUS:

MPEACTABIICHUS] O COLMAJIBHBIX HOPMax M MPAaBWIAX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JAPYTUX  BHAAX
JEeSTENIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOM JEATEIbHOCTU NpU
BBIMIOJJHEHUM Y4Y€OHBIX, IO3HABATEIbHBIX 3aJa4, BBINOJHEHHMH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpoOLECCE€ OTOM y4uyeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEIECHHE M IIOCTYIKM CBOMX TOBApUILEW C IO3ULUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUSA IOCIEACTBUM IIOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKUX IPEACTABICHUN O BEIIECTBE U XMMHUYECKON PEAKIINH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U COCTABJISIOIIMX
OCHOBY JUIsl IOHUMAHUS CYITHOCTH HAYYHOW KapTHHBI MHpPA, MPEICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA IPUPOJABI, B3aWMOCBA35X YEIOBEKA C
MPUPOJHOM CPEZION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[I03HABaTEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA I10Jy4EHUE HOBBIX 3HAHUU I10
XUMHHU, HEOOXOAUMBIX JIJIs1 OOBSICHEHHS HAa0JIt01aeMbIX IIPOLIECCOB U SIBJICHUI;



[I03HABATEJIbHOM, MH(POPMAIMOHHON M YMTATEIbCKOW KYyJIbTYphl, B TOM
YKCJIe HAaBBIKOB CaMOCTOSITENIbHON paboThl C yuyeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPaTypoH, JOCTYHNHBIMH TEXHHUUYECKMMM CpEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeca K OOYYEHHUIO U IO3HAHUIO, JHOOO3HATEIBbHOCTHU, FOTOBHOCTU U
CIHOCOOHOCTM K  caM0o0Opa3oBaHHIO, IPOEKTHOW M HCCIEI0BATEIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOy4€HHUs B
JanbHEHIIeM;

4) hopMupoBaHHS KYJIbTYPHI 310POBBSL:

OCO3HaHUs IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KHU3HHM, OCO3HAHUS MOCIEACTBHA U
HEMPUATHS BPEIHBIX TPUBBIYCK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOJIIO/IEHUST TpaBWi OE30MaCHOCTH TIpU  OOpaIeHUH C
XMMHYECKUMU BEIIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOrO BOCIIUTAHUS:

MHTEpeca K MPAKTUUYECKOMY M3Y4YEHHUIO Ipodeccuil U TpyJda pa3IndHOro
poJla, yBaKE€HHUE K TPYAY U pe3ysibTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHUCIIE HA
OCHOBE IPUMEHEHHUS MPEAMETHbIX 3HAHUN IO XWUMHUH, OCO3HAHHOIO BBIOOpA
VH/IMBUIYaJIbHON TPAeKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTEIHOW MPOo(eCCUOHATFHON NEATEIbHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B MIPO(ECCUOHANBHOM Cpeie;

6) 9KOJOTHYECKOTO BOCTIUTAHMUS:

HKOJIOTMYECKU 11€JIECOO0OpPA3HOTO OTHOIICHHS K TMPHPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBaHMS, MOHUMAHHSI IEHHOCTH 3[J0POBOTO U
Oe3omacHOro o0pa3a JKU3HH, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
($u3NYECKOMY U TNCHUXUYECKOMY 3JI0pPOBBIO, OCO3HAHUS LEHHOCTU COOJIIOJECHUS
paBuil 0€30MaCHOTO MOBEACHUS MpU padOTe ¢ BEUIECTBAMMU, a TAKXKE B CUTYyallMsIX,
YTPOKAIOUINX 3I0POBBIO U )KU3HU JIIOJEH;

CHOCOOHOCTH NPUMEHATH 3HAHUSI, MOTydaeMble MPU U3YUYEHUU XUMHUH, IS
pelleHns 3a/1ay, CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHON CpENOM, MOBBILICHMS
YPOBHSI  DKOJOTHYECKOW KYyJIbTypbl, OCO3HaHHSA TJ00ATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM U MyTEH WX PEIICHHS MOCPEICTBOM METOI0B XUMHUH;

DKOJIOTMYECKOTO  MBIIUICHUS, YMEHHS PYKOBOACTBOBATbCA UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe PE3yIbTaThl OCBOSHUS 00pa30BaTEIBHON MPOTPAMMEI IO
XUMUHU OTPAKAIOT OBJIAJICHNE YHUBEPCATHHBIMH TO3HABATEILHBIMY JICHCTBUSIMU, B
TOM YHCJIE:

1) 6a30BbIe TOTUYECKHUE ACHCTBHUS:

BBISIBJISITH IPUYUHBI M CJICICTBHUS MPOCTHIX XUMHYECKUX SBJIICHUI;

OCYILIECTBIIATh CpaBHEHHE, KIACCH(DHUKAIMIO XWMHUYECKHX BEIIECTB IO



3a/IaHHBIM OCHOBAHUSIM U KPUTEPUSM JIJI YKa3aHHBIX JJOTHYECKUX OTepaInii;

CTPOUTH JIOTMUECKOE CYXKJEHUE IIOCJI€ TPEIBAPUTEIHLHOTO aHaIu3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3e

co3/1aBaTh, MPUMEHSATh U MPEOOPa30BBHIBATH 3HAKKM M CHUMBOJIbI, MOJEIH U
CXEMBI JUIsl pelieHusl yueOHbIX 1 MTO3HABATENIbHBIX 33124 C TOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHUUYECKHX TIPOIIECCOB U UX
MOCJIC/ICTBUS;

2) 0a3oBbIC UCCIIENOBATENbCKIE TEHCTBUS:

C TIOMOINIBIO TIeJlarora TPOBOIUTh XHUMHYECKUN OTBIT, HECIOXKHBIHA
OKCIIEPUMEHT, JJII YCTAHOBJICHHUS OCOOCHHOCTEH OOBEKTAa M3ydEHUs, MPUIMHHO-
CJICICTBEHHBIX CBSI3CH M 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOi;

C TMOMOIIIBIO TEeJarora WM CaMOCTOATENBHO (HOPMYIUPOBATH 000OIIECHUS U
BEIBOJIBI TIO pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOACHUS, OTIBITA,;

3) pabora ¢ undopmaruei:

BBISIBIIATh  A€PUIUTH HHPOPMAIIMM, JIAHHBIX, HEOOXOJUMBIX IS
pelieHus MOCTaBJICHHON 3a/1auu;

npeoOpa3oBbIBaTh MHGOPMAIIMIO U3 OJHOTO BUAA B JAPYrod (Talbiuiyy B
TEKCT U TIp.);

UCKaTh WX OTOMpaTh MHGOPMAIMIO WIM JaHHbIE U3 HCTOYHUKOB C
y4eTOM TMPEAIOKEHHON yUeOHOM 3a/1a4M U 3a/IaHHBIX KPUTEPHUEB.

OBnajieHre YHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHu30BbIBaTh YUe€OHOE B3aMMOJICUCTBUE B rpymnime (ompenensth oOlue
LEJH, PaCIpPeAeIATh POJIU, JOrOBApPUBATHCS APYT C IPYTOM H T. 1.).

C TMOMOIIBI0 TEeJarora WIH CaMOCTOSTEIbHO COCTAaBIISITh YCTHBIE U
MACbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WIUIFOCTPATUBHBIX MAaTEpUATIOB IS
BBICTYIUICHUS MIEPE]l ayAUTOPHEL;

OpraHU30BbIBATh YYEOHOE COTPYJHUYECTBO U COBMECTHYIO JCSATEIBHOCTD C
YUYHUTENIEM U CBEPCTHUKAMU; paboTaTh WUHIWBHUAYAIbHO U B TPYyMIE: HAXOIUTh
oO1ee pelieHrue M paspemarh KOHGIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIIMKA U
ydeTa UHTepeCcOoB; (OPMYIUPOBATH, APTYMEHTUPOBATH U OTCTaWBAaTh CBOE MHEHHE;

OIICHMBAaTh KadyeCTBO CBOEr0 BKjIaJa B OONIMH MNPOAYKT, MPUHUMATh U
pa3ieNsiTh OTBETCTBEHHOCTh U MPOSIBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETa
nepes rpynion.

OBnajsieHre YHUBEPCATbHBIMU YYEOHBIMU PETYJISITUBHBIMU JICHCTBUSIMU:

oOHapyxHuBaTh U (HOPMYIUPOBATH YUECOHYIO TPOOIEMY, ONPENEsATh IeTh
y4eOHOH JeSTCIBHOCTH;

BJIaJICTh OCHOBAaMHU CAMOKOHTPOJIS, CaMOOIICHKH, MPUHSATUS PEIICHUN U
OCYIIIECTBJICHUS OCO3HAHHOTO BBIOOpa B y4eOHOH ®  ITO3HABATEIBHOU
JEATEIIbHOCTH;

COOTHOCHUTB CBOU JICUCTBUS C INIAHUPYEMBIMU PE3YJIbTaTAMU, OCYILIECTBIISITh
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOILECCE NOCTUKEHUS PE3yJIbTaTa, ONPEACIsATh
CrocoObl  JIEUCTBUII B paMKaxX MPEeJIOKEHHBIX YCIOBUM H  TpeOOBaHUH,



KOPPEKTUPOBATH CBOU JACHCTBHS B COOTBETCTBUU C U3MEHSIOINICICS CUTYalIUEH;
JaBaTh aICKBaTHYIO OLEHKY CUTYallMU U IPEAJIarath IUIaH €€ U3MECHEHUS;
MPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPpU PEUICHUU

y4eOHOH 3a1a4H;

MOHUMATh NMPUYHUHBI, 10 KOTOPHIM HE ObUT IOCTUTHYT TPEOYEeMbIN pe3yiabTaT
JeSTEeILHOCTH, ONPEIETISATh MO3UTUBHBIC U3MEHEHUSI M HaMpaBIICHUs], TPEOYIOIIne
NanbHeHIen padoThl;

OCO3HAHHO OTHOCHUTBLCS K APYroMY UEJIOBEKY, €r0 MHEHHIO.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaIMETHBIX pE3yJbTATOB II0 OCBOCHHUIO 00S3aTENBHOIO
COJIepKaHus, YCTAaHOBJIEHHOTO naHHOM @enepanbHOl pabodeil MporpamMmon,
BBIJICTISIIOT: HAy4YHBIC 3HAHWSA, YMEHHUS U CIOCOOBI NeUCTBUH, cienuduueckue Ais
yd4eOHOro mnpenMera «XuUMUS», BUIBl ACSITEIBHOCTH IO IOJYyYEHHUIO HOBOTO
3HAHUA, €r0 HHTEpIpeTalH, MPeoOpa3OBaHHUIO M NPUMEHEHUIO B Pa3IUYHbIX
y4€OHBIX Y HOBBIX CUTYaIUsX:

IIPEACTABIICHHE O 3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUH MPUPOJBI,
NOHUMaHHUE OOBEKTUBHOW 3HAYMMOCTHM OCHOB XMMHMUYECKOM HayKdW Kak oOiacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOLIe KyIbTypbl M MPaKTUYECKOU
NeSITeIbHOCTH YEJI0BEKa B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA; IOHUMAaHUE MECTa
XUMUU CPEJId JPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAaMH MOHSATUHWHOIO amnmapaTta W CHUMBOJHAYECKOTO SA3bIKA
XUMHH JJIS COCTaBleHHS (OpPMya HEOPraHWYECKHX BEIIEeCTB, YPaBHEHHIA
XUMHUYECKUX peakuui (C OMopoil Ha alrOopuUTM y4YeOHBIX NEHCTBUII); BIaJCHHE
ocHoBamu xuMuueckod HomeHknaTypbl (IUPAC u TtpuBHaibHON) M yMeHHE
UCIIONB30BaTh €€ Ui pEIIeHUs y4eOHO-IIO3HABATENbHBIX 33Ja4 C IOMOULIbIO
YUUTENsI, YMEHUE HCIIONb30BaTh MOJETH ISl OOBSICHEHHS CTPOCHHUS aTOMOB U
MOJIEKYJI 10 aJITOPUTMY C OIIOPOU Ha OIpENEIICHNS,

IIPEACTABIICHUE O CHUCTEME XMMHWYECKHUX 3HAHUM U YMEHHE C IIOMOIIBIO
YUHUTENS NOPUMEHATH CHUCTEMY XUMHUYECKMX 3HAaHUM I YCTAHOBJICHUS
B3aUMOCBS3E€M MEXIy U3YYEHHBIM MaTE€pUAJIOM U IIPU MOJYYEHUH HOBBIX 3HAHUM,
a TaK)Ke B MPOIIECCE BHINOJHEHUS YUEOHBIX 3aJaHUN U IIPU paboTe ¢ UCTOYHUKAMU
XUMHYECKON HHPOpPMAIK, KOTOpask BKIIIOYAET:

BAKHEMIINE XUMUYECKHE MTOHATHS: XUMUYECKUM 2JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, NPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAs U HEOIHOPOJHAS CMECH,
OTHOCHUTENBHBIE aTOMHAsI U MOJIEKYJIIPHAsI MAaCChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBI 00beM, OKCH/JI, KUCIIOTa, OCHOBAaHUE, COJb (CpenHss),
XUMHYECKasl PEaKLMs, PEAaKIUU COCIUHEHUS, PEAKUHUH PAa3JI0KEHUS, PEAKLIHUH
3aMEIICHMs, peaknuu OoOMeHa, TeroBod d¢hdexkT peakuuu, 5SK30- U
OSHAOTEPMHUYECKHUE PEAKLIMM, PACTBOP, MACCOBasl J0JA XUMHYECKOIO DJIEMEHTA B
COCIUHEHNH, MAaccoBas J0JIs U NPOLICHTHAsA KOHILIEHTPALUA BELIECTBA B pacTBOPE,
AOpO aroma, SJEKTPUYECKHH CII0OM aToMa, aToMHas OpOuTallb, paguyC aToMma,
BaJICHTHOCTb, CTEIICHb OKUCIICHUS, XMMUYECKasl CBSI3b, FIEKTPOOTPULATEIILHOCTD,



MOJIApHAsl U HETIOJISIpHAsI KOBAJICHTHAS CBS3b, HOHHAS CBSI3b, METAJIMYECKAs CBA3b,
KpUCTAJUIMYeCcKasl pelieTka (aTomMHasi, MOHHAs, METaJuIM4ecKasi, MOJICKYJIIpHas),
WOH, KAaTHUOH, AaHHOH, OJJIEKTPOJIUT W HE DJCKTPOJUT, IIICKTPOIUTHUECKAs
JUCCOIIMAIINS, PEAaKIMd HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKkuuy, OKHUCIUTEIb UM BOCCTAHOBUTENb, OKHCIECHHE W BOCCTAHOBIICHHUE,
DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBIE pEaKIvu,
CKOPOCTh ~XMMHUYECKOM peaklMH, KaTralu3aTop, MpeAesbHO JIOMyCTUMAas
koHuentpauus (II1K), koppo3ust MmeTamios, CrjiaBsl;

OCHOBOTIOJIATAIONIME  3aKOHbl ~XUMHUM: 3aKOH COXPaHEHUS  MAacCChl,
[Tepunonnueckuit 3akoH [[. M. MeHaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMUU: AaTOMHO-MOJICKYJISIpHASI TEOPUSL, TEOPUS DIECKTPOTUTUUECKOU
JMCCOLMAIINK, a TaKXe MPEACTaBICHUS O HAYYHBIX METOJaxX MO3HAHUS, B TOM
YHCJIe SKCIIEPUMEHTAJIBHBIX U TEOPETHUECKUX METOJ[aX UCCIEOBaHUsI BEIIECTB U
U3YYCHUS] XUMUYECKUX PEaKIIHil;

MPEACTABICHHE O TMEPUOJUYECKON 3aBHCUMOCTHM CBOWCTB XHUMHUYECKHX
AJIEMEHTOB (paJuyC aTtoMa, 3JIEKTPOOTPUIIATENILHOCTh), MPOCTBIX U CIIOXKHBIX
BEIIECTB OT IMOJOXKEHUs dJeMeHTOB B Ilepmomnueckoit cucreme (B Majbix
NepuoJiax M TJIaBHBIX MOATPYINAX) W DJIECKTPOHHOTO CTPOCHUS aTOMa; YMEHHUE
OOBSCHSTH CBSI3b MOJIOKEHUS dJIeMeHTa B [leprnoanyueckolt CUCTEME ¢ YUCIIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij
a1pa, oOOHIEe  YMCIO  JJIEKTPOHOB),  pACIPEICIICHHEM  3JEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, Kajdus U Kabllus,
KIacCH(pUIMpoOBaTh XWMHUYECKHE DJIEMEHTBI C OINOpOM Ha  OIpeaeieHUs
(bu3IIecKoro cMpIcia MUGPOBBIX JAHHBIX MEPUOTUICCKON TaOTUIIHI,

yMEHUE KJIACCU(PUIUPOBATh XUMUYECKHUE DJIIEMEHTHI, HEOPraHUYECKHEe
BEILIECTBA U XUMUYECKHE PEAKIIUU C OMOPON HA CXEMBI; ONPEAEIATh BaJEHTHOCTh
U CTENECHb OKHUCICHUS XMUMHUYECKUX AJIEMEHTOB, BHUJI XMMHYECKOW CBSI3U M THII
KPUCTANIMYECKOW CTPYKTYPHl B COCIUHEHUSX, 3apsij MOHA, XapaKTep Cpelabl B
BOJHBIX PaCTBOPAxX BEIIECTB (KUCIOT, OCHOBAHMI1), OKHCIUTENIh U BOCCTAHOBUTEIh
0 AJITOPUTMY YUEOHBIX JICUCTBUM;

YMEHHE XapaKTepHU30BaTh C OMOPOA Ha CXeMy (PU3MUYECKHE U XHUMHYCCKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, aiMa3, KPEMHUH,
a3oT, pocdop, cepa, XJI0p, HATPUM, KA, MarHUH, KaJIbIIUHI, A TIOMUHUN, )KEIE30)
U CIIOXKHBIX BEIECTB, B TOM 4YHUCJIE HMX BOJHBIX PacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOJOPOA, OKCUABI U THAPOKCUIBI MeTamioB [ - ITA rpymnm,
amomunusi, meau (I1), nuuka, xenesa (II u III), okcuawel yrnepoma (II u IV),
kpemuus (IV), azora u dochopa (Il u V), ceper (IV u VI), cepuucras, cepHas,
a30TUCTasl, a30THasA, (pocdopHas, yronbHas, KpeMHUEBash KHUCJIOTa U HUX COJH);
ONHUCHIBATh C OMOPOW Ha IUJIAaH M KJIIOYEBBIEC CJIOBA, YMEHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
MOCJIE€ MPEIBAPUTEIIBHOIO aHalI3a MOJI PYKOBOJACTBOM IM€Aarora, NMpUMEHEHUE
BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTh NMPOTEKAHUS XUMUYECKHX



NPEBpalICHAA B Pa3jMYHBIX YCIOBHUSX, BIUSHUE BEHIECTB W XUMHUYECKUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U OKPYIKAIOLIYIO IPUPOIAHYIO CPENY;

YMEHHUE COCTaBIIATH MO 00paslly, cXeMe, aJfOPUTMY YUYEOHBIX JEUCTBUI
MOJICKYJISIPHBIC W MOHHBIC YPaBHCHHS PEaKIUil (B TOM YHUCIIC PEAKIMH WOHHOTO
oOMeHa ® OKHCJIHMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIU), HWIUTIOCTPUPYIOIIIX
XUMHUYECKHUE CBOMCTBA M3YUYECHHBIX KJIACCOB / TPYIIN HEOPraHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXK/y HUMH;

YMEHHE BBIUYUCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MacCChI
BEIIECTB, MACCOBYIO JIOJIF0 XHMHUYECKOTO JJIEMEHTAa B COCIUHEHHH, MacCOBYIO
JIOJTII0 BEIIECTBA B PacTBOpE, KOJMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB C
onopoii Ha oOume G(opMyJbl; yMEHHUE MPOBOAUTH pPacUEThl MO YpPaBHEHUSIM
XUMHUYECKUX PEaKIMil M HAaXOJWUTh KOJMYECTBO BEIIECTBA, O0BEM W Maccy
pEeareHToB WM MPOIYKTOB pEaklUd C OMOpod Ha olpaszel, alrOpUTM Y4eOHBIX
JICUCTBUI;

BJIQJICHUE OCHOBHBIMH METOJaMH HAy4YyHOTO TO3HaHUA (HaOMIoACHUE,
U3MEpPEHUEe, OKCIEPUMEHT, MOJCIMPOBAaHUE) TIPU HW3YYEHUU BEIIECTB U
XAMHUYECKUX SIBIICHUH C OMOpPOH Ha alropuTM Y4eOHBIX JCHCTBHIA; yMEHHE
chopmynupoBaTh MpPOOJIEMYy M MPEAJIOKUTh IYTH €€ PEUICHUS C IMOMOIIbIO
nejarora; 3HaHHE OCHOB O€30MMacHOM paboThl ¢ XUMHUYECKUMHU BEIICCTBAMH,
XUMUYECKOHN TIOCYZI0H U 1a00paTOPHBIM 000pYA0BaHUEM;

HaJUYME TIPAKTUYCCKUX HABHIKOB IUIAHUPOBAHUS W  OCYIICCTBIICHHS
CICNYIOMNX XUMHUYECKHX DJKCIIEPUMEHTOB TII0J] PYKOBOIACTBOM VUHUTENIS C
00CyXICHHEM TUTaHa Pa0O0THI A COCTaBICHUEM TaOJUIIBI:

M3YYCHHE U ONMCaHuE (PU3NIECKUX CBONCTB BEIIECTB;

03HAKOMJICHUE C (U3HUESCKUMHU M XUMHUECKIUMHU SIBJICHUSMU;

OTIBITHI, MILTIOCTPUPYIOIINE IPU3HAKH TPOTCKAHUS XUMUYSCKUX PEaKITN;

U3y4YE€HHE CIIOCOOOB pa3fiesieHusl CMecei;

MOJTyYEHHUE KUCIOPOa U U3yUEHHUE €TO CBOMCTB;

MOJIy4Y€HHE BOJIOPOA U U3YUEHUE €r0 CBOICTB;

MOJIyYeHHUE YTJIEKUCIIOTO ra3a U U3y4yeHUe ero CBONCTB;

MOJIyYeHUE aMMHUaKa U U3YUEHUE €TI0 CBONCTB;

IPUTOTOBJIICHUE  PACTBOPOB  C  ONPENEIICHHOW  MacCOBOM  JOJIEU
PacTBOPEHHOTO BEIIECTBA;

HCCIIETOBaHNE M OMHCAHHE CBOWCTB HEOPTaHMYECKUX BELIECTB Pa3IMUHBIX
KJIACCOB;

MIpUMEHEHNE WHIUKATOPOB (JTaKMyca, METHJIOpaHKa U peHoipTamenHa) ais
oTpesieNIeHUs] XapaKTepa Cpelibl B paCTBOPAX KUCIOT U IIEIOYECH;

M3YyYCHHE B3aMMOJCHCTBUS KHCJIOT C METaUIaMH, OKCHUIaMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJTy4YeHHEe HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METaJula IPYTrUM U3 pacTBOpA COJH;

uccienoBaHre aM(pOTEPHBIX CBONCTB THAPOKCHIOB ATFOMUHUS U IIMHKA;

pelIeHNe OKCIEePUMEHTANBHBIX 3a/ad 1Mo TemMe «OCHOBHBIE KJIACChI



HEOPTraHUYECKUX COCTUHECHUNY;

pelIeHre HKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «DIEKTPOIUTHYECKas
JTUCCOLIHAITISY,;

pelIeHre HKCIEPUMEHTANBHBIX 3a7a4 1o TeMe «BakHeiine HeMeTaibl U
WX COCJTUHEHUS;

pelieHre dKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne MeTaibl U UX
COCIMHEHHUSI;

XUMUYECKAE OSKCIEPUMEHTHI, WUIIOCTPUPYIONINE TPU3HAKA TPOTEKAHUS
peakuii HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEAKIIMH Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HMOHBI:
xjopua-, opomua-, momua-, cyibdar-, docdar-, kapOboHAT-, CHIUKAT-aHUOHBI,
TUAPOKCH/I-MOHBI, KATHOHBI aMMOHHSI, MarHusl, KaJIbIIUs, aJTIOMAHMUS, Keme3a (2+)
u xene3a (3+), meau (2+), UHKa;

yMEHUE TMPEJCTAaBIATh pPe3yibTaThl JKCIIEpUMEHTa B (OpME BBIBOJIOB,
JTIOKa3aTeNbCTB, TPAPUKOB U TAOJIUII U BBISBISATH SMIIUPUIECKHAE 3aKOHOMEPHOCTH;

BIIQJICHUE  TpaBWiIaMu  0O€30macHOTO  OOpaleHusi ¢  BellecTBamu,
UCIOJIb3yEeMbIMH B TIOBCEAHEBHOM JKU3HU, a TAK)KE MPAaBUJIAMU MTOBEJICHUS B IIEJIAX
cOepeKeHUs 370pOBbS M OKPY’KAIOIIEH MPUPOJAHON Cpe/bl; MOHMMaHUE Bpena
(OmacHOCTH) BO3JIEHCTBUSI HA KUBBIE OpPraHU3MbBI OIPEICIICHHBIX BEIIECTB, a
TaK)Xe CIIOCOO0B YMEHBIIEHUS W TPEAOTBPAIICHUS WX BPETHOTO BO3IACHCTBUS;
MOHMMAaHUE 3HAYCHUS KUPOB, OCITKOB, YIJICBOIOB ISl OPraHW3Ma YeIIOBEKa,

BJIQJICHUE OCHOBAMH XHUMHUYECKOW TPaMOTHOCTH, BKJIIOYAIONICH YMEHHE
MPaBUJIBHO HCIOJIb30BaTh M3YYEHHBIC BEIIECTBA W MaTepHaibl (B TOM YHCIIC,
MUHEpaNbHBIC YIOOpEHWs, METAIbI MW CIUIAaBbl, MPOIYKTHI TepepadOTKU
MPUPOIHBIX UCTOYHUKOB YTIICBOAOPOIOB (YIS, TPUPOTHOTO Ta3a, HeTH) B OBITY,
CEIbCKOM  XO3SMCTBE, Ha TPOU3ZBOJCTBE; YMEHHE NPUBOJUTH IPUMEPHI
MPaBUILHOTO MCTIOIB30BAHMS U3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHUE YCTAHABJIMBATh CBA3M MEXKAY pEAIbHO  HaOIIOAaeMbIMU
XUMUYECKUMHU SIBJICHUSIMA M TIPOLIECCAaMM, TMPOUCXOJAIIMMUA B MakKpo- U
MUKPOMHUpPE,  OOBSICHATH  MPUYMHBI ~ MHOTOOOpa3usi  BEIIECTB,  YMEHHUE
WHTETPUPOBATh XUMHUUECKUE 3HAHUS CO 3HAHUSAMH JIPYTUX YUEOHBIX MPEIMETOB C
MTOMOIIIBIO TTe/1arora;

MpeacTaBiIeHne 0 cepax MpodhecCHOHATBHOW ACSITSIBHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHDKCHHSX
XUMUYECKON HAyK{; HAJIWYWE ONBITa PabOTBI C PAa3MHMYHBIMH HCTOYHHKAMU
uHQOpMaIMl MO XUMHUH  (HAyYHO-TIOMYJISIpHAs  JIATEpaTypa,  CJIOBapH,
CIIPAaBOYHHUKH, HHTEPHET-PECYPCHI) C OMOPOH Ha aJTOPUTM: YMEHHE OOBEKTHBHO
OIICHMBATh WH(POPMAIMIO O BEMIECTBaX, MX NPEBPAIMCHUSIX M MPAKTHYCCKOM
IPUMEHEHUH.

Tp€6OBaHI/IH K INPpCAMCTHBIM PC3yJbTaTaM OCBOCHU:A yqe6H0r O IIpcaAMCTa
«XI/IMI/IH», pacinpCaAciICHHbIC 110 I'oJaM O6y‘-ICHI/I}I



PesynbraTel 1o rogam (GopMyIUpPYIOTCS MO MPUHIUIY 100aBICHUS HOBBIX
pe3yJbTaTOB OT I'0J1a K TOy, YK€ Ha3BaHHBIE B MPEAbIAYIINX TOJaX MO3UIUU, KaK
MPaBUIIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3YyJIbTaThl OYEPETHOTO
roJia Mo YMOJYaHUIO BKITIOUYAIOT PE3YJIbTAThl PEABIIYIIUX JIET).

8 KJIACC

PACKpPBIBATh CMBICII OCHOBHBIX XHMHWYECKUX IOHATHUH: aTOM, MOJIEKYJIA,
XAMUYECKUN  DBJIEMEHT, IMPOCTOE BEIIECTBO, CJOXHOE BEUIECTBO, CMECh
(omHOpOMHAsT W HEOJHOPOJHAsS), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas U
MOJICKYJIApHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJISI XMMHUYECKOTO AJIEMEHTa B COCJMHEHUU, MOJIIPHBIA 00BEM, OKCHJI, KUCIIOTAa,
OCHOBAHHUE, COJIb, *3JIEKTPOOTPHUIIATCILHOCTD™, CTENIEHb OKHUCIICHMS, XUMUYECKas
peakius, KiacCu(UKaIMs PeaKluii: peakIiuy COSAUHEHUS, PeaKIIUU Pa3JIOKECHHUS,
peakIuy 3aMEICHHS, peaKIMu OOMEHa, 9K30- U DHAOTEPMHUYECKHE PEaAKIIUH;
*TermoBoi AGdeKxT peakuuu™®; saApo aToma, JIEKTPOHHBIA CIOM aToMa, aTOMHas
opOuTanb, paguyc aTroMa, XUMHUYECKas CBSI3b, IMOJSAPHAS ¥ HEMOJspHas
KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBasl JOJIA
BelllecTBa (IIPOLICHTHAsI KOHIICHTPAIUs1) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (M. 1. 1) 1
MPUMEHATH ITU MOHITUA IPU OMUCAHUU BEIIECTB U UX MPEBPAILLICHUN;

HCIIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY JJIsl COCTaBJIeHUs (hOPMYJI BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUH XMMUYECKUX PEaKIi, SJICKTPOHHOTO OajaHca;

OTIPENICNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCJIMHEHUSX;
CTENICHh OKHCJICHUS JJIEMECHTOB B OHHApHBIX COCJAMHEHUSX C OIOPOM Ha
OIPENICJIEHNS, B TOM YHCJIE CTPYKTYPHUPOBAHHBIE;, MPUHAJIEKHOCTh BEIIECTB K
OTIPEICIEHHOMY KJIacCy COEIUHEHMH 1o (opMysiaM; BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAs] M1 HMOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

WMETH MPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUM, YMETh C MTOMOILBIO
YUYUTENd TMPUMEHATH CUCTEMY XWMHYECKMX 3HAHWM, I YCTAHOBJICHHS
B3aMMOCBSI3H MEXK1y N3YUYEHHBIM MATEPUATIOM M IIPU MOJIyYCHUU HOBBIX 3HAHUU, a
Tak)ke TPH paboTe ¢ UCTOYHUKAMU XUMHUECKor nHpopmaruu. OpUeHTHPOBATHCS
B TIOHATUSX U ONEPUPOBATH HMMH Ha 0a30BOM YypOBHE, MPUMEHSTH MpHU
BBITIOJTHEHUU YYEOHBIX 3aJaHUi M PEIICHUH pPacyeTHBIX 3a7ad C OMOpOM Ha
aNrOpUTM y4eOHBIX JEHMCTBUM HM3yUYCHHBIC 3aKOHBI M TEOPHUHU: 3aKOH COXPaHCHUS
Macchl, [lepuonnueckuii 3akon JI.M. MennaeneeBa, *3akoH OCTOSTHCTBA cocTaBa™,
3aKOH ABOrajpo; aTOMHO-MOJIeKyJsspHas Teopusi. COOTHOCHTh 0003HAuYCHHS,
KOTOpbIe UMeIoTCs B Tabiuie «llepuoaudeckas cucteMa XUMHUECKUX DJIIEMEHTOB
. W. MenngeneeBa»y ¢ YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DSJIEMEHTOB (COCTaB W 3apsj sapa, oOIee YHCIO DJISKTPOHOB U
pacrnpeiesIeHUe UX IO JIEKTPOHHBIM CJIOSM);

KJIaCCU(UIIMPOBATHXUMUYECKUE DJIEMEHTBI; HEOPraHUYECKHUE BEIECTBA;
XUMHUUYECKUE PeakIuu (110 YUCIY U COCTaBY YYaCTBYIOIIUX B PEaKIMH BEIIECTB, 1O



TEI0BOMY 3((PEKTy, 0 U3MEHEHHIO CTETIEHU OKUCIICHHSI XUMUYECKUX JIEMEHTOB)
C OIOPOW HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
pa3IMYHBIX KJIACCOB, NOATBEpPXAAasi ONHMCAHUE NPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OITIOPOM HA CXEMBIL;

IIPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTHM OT HMX COCTaBa H
CTPOEHHUS; BO3MOYKHOCTH ITPOTEKAHUS XMMHYECKHX MPEBPAILECHUN B Pa3IMYHBIX
YCIOBUSIX MOCIIE IPEIBAPUTEIHLHOTO OOCYKACHUS C TIEAarorom;

BBIYMCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILIECTB;
MAacCOBYIO JIONI0 XHMHYECKOTO 3JIEMEHTa Mo (popmyse COeIUHEHUS; MacCOBYIO
JIOJIF0 BEILIECTBA B PAcCTBOPE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XHMHYECKOU
pEAKLMU C ONIOPOU Ha aJTOPUTM;

MIPUMEHSATH OCHOBHBIE OIEpAI[MU MBICIUTEIBHON NEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IeHue, cucTeMaTH3alus, Kilaccu(uKalus, BbISIBICHUE
IPUYMHHO-CIIEICTBEHHBIX CBSI3¢d — JUI1  M3YyYEHHs] CBOMCTB BEUIECTB U
XUMHYECKUX PEAKIHI; eCTECTBEHHO-HAYYHbIE METO/bl IO3HAaHUS — HaONIO/ICHNUE,
U3MEpPEHHE, MOJEIIMPOBAHUE, HKCIEPUMEHT *(peajbHbli M MBICICHHBIN)* 01
PYKOBOJICTBOM II€J1arora,

CJIeI0BaTh MpaBWJIaM IOJIb30BAaHUSI XUMUYECKON MOCYAON U J1a00paToOpHbIM
o0opy/IOBaHKEM, a TaK)Ke MpaBUiiaM OOpaIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIMSAMU TI0 BBIMOJTHEHHUIO JIA0OPATOPHBIX XHUMHUYECKUX OTBITOB TIO
MOJIYYCHUIO ¥ COOMpaHWIO Ta3000pa3HBIX BEIICCTB (BOIOPOJA M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAaCcCOBOW JOJIEW PACTBOPEHHOTO
BEILECTBA; IUIAHUPOBATh W MPOBOAUTh XUMHUYECKHE SKCIEPUMEHTHI IO
pacIo3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JJAKMYC,
(deHondTanenH, METWIOPAHX K U Jp.), MOATBEPKAAIOIINX KAUECTBEHHBIN COCTaB
HEOPraHUYECKUX BEIECTB (KaUECTBEHHbIE PEaKIIMKU Ha MOHBI) MO/ PYKOBOACTBOM
neaarora.

9 KJIACC

PAacCKpBIBAaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHI: XUMUYECKUH DIIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHHMOH, IPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCJIEHUS, XUMHUYECKas
peakuus, XMMHYECKasi CBS3b, *TEIIOBOM 3(P(EKT peakuuu,Moib*, MOJSPHBIA
00BbEM,  PacTBOp;  DJIEKTPOJIMUTHI,  HEAIJIEKTPOJIUTBL,  BJIEKTPOIUTHYECKAS
JMCCOLMAIINA, PEaKIIMd HOHHOTO 00MEeHa, KaTaau3aTop, *XUMHudeckoe paBHOBECHE,
oOpatuMble ©u HeoOpaTHMble peaKIUU™, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuy, OKHCIUTENIb, BOCCTAHOBUTENb, OKHCIEHHE M  BOCCTaHOBJICHUE,
aljoTpornus, amMQpoTepHOCTh, XHWMHYECKass CBS3b (KOBAJECHTHAs, HOHHa,
METAJJIMYECKast), KpUCTalJIM4YecKass pemeéTka, *KOppo3usi METayloB, CIUIABHI;
CKOPOCTh XUMHUYECKOHN peakuuu™, npenenbHo aonycrumas koHuenrpanus (I11K)
BEILECTBA;



WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKHUX MOHATUH (CM. 11. 1) U
MPUMEHSThH 3TH NOHATHUSA MPY ONMMCAHUY BELIECTB U MX MPEBPAILICHHII;

MCII0JIb30BaTh 3HAKU U CHMBOJIBI JUIsl (PUKCAIIUK PE3YJIbTATOB HAOIIOACHUMH,
cocTaBiieHHs: (opMyJl BEUIECTB M YpaBHEHUU XMMHUYECKUX pPEaKluid, 3arucu
JAHHBIX  ycnoBUM 3amady. Mcmonws3oBarh 0003HAUEHUS, UMEIOIIHUECS B
[lepuonuueckoit cucreme u TabIUIlEe paCTBOPUMOCTH KHUCIIOT, OCHOBaHUM U COJieh
B BOJI€ JIJIS1 BBITIOJTHEHUS 3aJaHUN.

OTPENICNIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMMUYECKUX AJIEMEHTOB B
COCMHEHUSIX PA3IMYHOTO COCTaBa; MPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COCTMHEHUN C OITIOPOM Ha ONPEAEIIEHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIE;
BUJIBl XMMHUYECKOW CBSI3U  (KOBaJICHTHasi, MOHHAs, MeETa/lInueckas) B
HEOPraHUYECKUX COCIMHEHUSIX; 3aps] UOHA MO XUMUYECKOW (opMylie; xapakTep
cpebl B BOJAHBIX PACTBOPAX KUCIOT U IIEJIOYEH, *TUI KPUCTAITMYECKONU PEIIETKH
KOHKPETHOTO BelecTBa™*;

packpbiBath cMbica [lepuommueckoro 3akona J[.M. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHUE: *OIMUCHIBATh U XapaKTepU30BaTh* TAOIMUHYIO
dbopmy Ilepuoguueckoil cuCTeMbl XMMUYECKHX DJIEMEHTOB: PA3IMyYaTh MOHITHUS
«riaBHag noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynna)y», masnsie u
OOJbIIME TEPUOJbI; *COOTHOCHUTH® 0003HAUYEHMS, KOTOpPbIE HMEIOTCS B
MEePUOANYECKON TaOJIUIle, C YHMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsii szpa, oOIlee YUCIO DJICKTPOHOB H
pacmpesieieHde UX 1[0  DJIGKTPOHHBIM  CJIOAM);  FOOBICHATH®  0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX PJIEMEHTOB U UX COCIMHEHUN
B IIpe/ieax MajbiX MEPUOJO0B U TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX AaTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI; HEOPraHUYECKHE BEIECTBA;
XUMHUYECKUE peakiuu (110 YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3(hQeKTy, MO0 HU3MEHEHUIO CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB) C OTIOPOM HA CXEMBI,

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME U ClenuPUUecKue XHUMUUYECKHE
CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IOJATBEpPKIas OMNHCAHWE MpUMEpPaMU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHM C
OIOPOI HA CXEMBI;

COCTaBIISATh YPABHEHUS AJICKTPOIUTUYECKON TUCCOUUAIIMU KUCIIOT, IeI0uen
U COJICH; TIONHBIE W COKpalIEHHbIE YpPaBHEHUS PEaKlIMl HOHHOIO OOMEHa;
YpaBHEHHSI pEaKIui, TMOJITBEPKIAIOIINX CYIIECTBOBAHUE TI'€HETUYECKON CBSI3U
MEXKy BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATHX PEaKIINi;

MIPOTHO3UPOBATHCBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS;
BO3MOXXHOCTH MPOTEKAHUSI XUMHYECKUX MPEBPAIICHUHN MOCe MpeaBapUTEILHOTO
00CYXKJICHUS C TIEarorom;

BBIYUCIISAITh OTHOCHUTEIIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa 1Mo (opMysie COCIUHEHUS; MACCOBYIO



JIOJIF0 BEILECTBAa B PACTBOPE; MPOBOJIUTH PACUYETHI MO YPABHEHHID XUMHUYECKOMU
peaKkuuu ¢ ONOpPOM Ha aJIrOpUTM;

CJIeIOBaThIIPAaBUIIaM TOJB30BAHUS XUMUYECKON MOCYION U J1abOpaTOpHBIM
o0opyI0BaHMEM, a TAaK)Ke MpaBUiIaM OOpaIeHus! ¢ BEIECTBAMU B COOTBETCTBHUH C
UHCTPYKIUSIMA 110 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKUCIOTO Ta3a);

MPOBOAUTH PEAKIMHU, MOATBEPKIAIONINE KAUYECTBEHHBIN COCTaB PAa3IUYHBIX
BCIIECTB: PACIIO3HABATH OIMBITHBIM MyTEM XJIOPHA- OpOMUI-, HOIUI-, KapOOHAT-,
dbocdar-, cunukar-, cynbhar-, TUIPOKCUI-UOHBI, KAaTUOHBI aMMOHHUSI U HOHBI
M3YUYEHHBIX METAJJIOB, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPraHUYECKHUX
BEILECTB;

MIPUMEHSATh OCHOBHBIC OIEpallid MBICIUTEILHON JIEATEIIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0000IIEHHe, CHUCTEMAaTH3aIMi0, BBISIBICHUE MPUIMHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 U3YUYEHHUS CBOMCTB BEUIECTB U XMMUYECKUX PEAKIIUIL;
€CTECTBCHHO-HAYYHbIE  METOAbl  TO3HAHWS —  HaOJIOJICHHE, U3MEpPEHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peaIbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB U TeM JyekTpoHHbIe (LU pPOBbIE)
Kourpoasnbl | IlpakTnuecku
n/n NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BakHasg 00/1aCThb
. bubmmoreka [{JOK
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
JESITEIILHOCTH YEI0BEKA
bu6mmoreka [JOK
1.2 BemtecTBa 1 XUMHUECKHE PEAKIIUH 15 1
B peakt https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUuTeId HEOPraHUYECKUX BelleCTB
1 Boszayx. Kucnopoa. [ousitue 06 6 bu6nuoreka LIOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢
59 Bonopoa.llonsitue o kucnorax u g 1 bubmuoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
)4 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | 1 bu6nuoreka [IOK
' COE€IUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoauueckuii 3axon u [lepuogudeckas cucrema

Xumuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE Pe€aKIuU

xummnueckunx 3jaemMeHToB [I. U. MenneneeBa. CTpoeHue aToMoB.

3.1

Ilepnonnueckuil 3aKOH U 7

bubnuoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsi3b. OKHUCIUTEITBHO- g bubmuoreka [JOK
' BOCCTaHOBHUTEIIBHBIE PEAKIIUH https://m.edsoo.ru/741837¢
" 15 bubmuorexa [JOK
TOro 1o pasiety https://m.edsoo.ru/7f41837¢c
p 3 bubnnoreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (uudgposbie
Ne /i P KonTpoann IpakTHYecK bp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl e padboThbl
pecypcsl
Pa3zgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
11 [ToBTOpenue u yriryosieHne 3HaHum 5 | bubamnorexa [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALUS. 2 1 1 Bbubmmoteka LJOK
' XUMUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
)1 OO01as XxapakTepuCTHKa XUMUYECKUX 4 1 bubnmorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' PYTUIHL- &-€P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO0mmas XxapakTepuCTHKa XUMUISCKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTIEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01mmas XxapakTepuCTHKa XUMUISCKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCIMHCHHUS



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

Hroro no pazneny

25

Pa3gen 3. MeTa/Ibl M UX CO€THHEHUS

3.1 O61ue cBoiicTBa METAIIOB 4 ngi;ifg;grou/f 112636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 ngi;ifg;grou/f 112636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BeniecTBa u maTepuansl B KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
JlaTa
Ne Kontpon | IIpakruue uupposrie
Tema ypoka usyue
n/n Bcero bHBIE CKHe st oOpa3oBaTejibHbIE
padoThbI padoThI pecypchl

| [Ipenmer xumuu. Posib XMUMHH B dKU3HU | bubnuoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210¢c

2 ITonsiTMe 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmoreia HOK

8 https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1aboparopuu U MpUEMBI OOpaIICHHSI C 1 bubmorexa HOK
patop P patll https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 YucTtele BemecTBa M cMecH. CriocoObl | bubnuoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN 1 bubmoreia HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [{OK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE AIEMEHTHI. 3HAKU (CUMBOJIBI) | bubamnorexa [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cl0KHBIE BEIIECTBa 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa [IOK

yip i https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa BEIICCTB. 1 bubmmorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHAs aTOMHAs Macca. Bbubmmoteka LJOK
OTtHocuTeNnbHAsI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 105151 XMMUYECKOI0 3JIEMEHTA B bubnmorexa [JOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c¢
13 KonunuecTBo BemecTBa. Mosib. MossipHas bubmmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUSL. bubmuoreka [{OK
XuMHuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBus NpOTEKaHUS bubnmorexa [JOK
XUMHUYECKUX pPeaKiui https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACChI BEILIECTB. Bbu6mmoteka [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus koiamuecTBa, Macchl BEILIECTBA bubnmorexa [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMruuecKux peakimit
18 (coe I/IHq;HI/IﬂH A3JI0KCHUS 3a1£1)e elims[ bubmmorexa [TOK
A P > SAMCHLCHIT, https://m.edsoo.r/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImKIoneaucT. O6o0menue u bubmmorexa LIOK
. ACT: IEI https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAHU I
20 KonTponbnas paborta Nel mo Teme «BermectBa bubmmorexa [JOK
A XUMHYECKUE pPEeaAKIUU» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Y X Bbu6mmoteka LJOK
21 Kucnopos — sneMeHT ¥ TpocToe BEIIECTBO.

O3oH

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznyeckre U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIIEHUS], TOPEHHE) bubmmorexa LIOK
poJa (peaKi - TOP | https://m.edsoo.ru/ff0d4614
[TonsaTtue 00 okcumax
CrocoObI ITOJTy4eHUsT KUCIIOPOa B
23 J1abopaTopuu iqn OMI)IIHJIerH(fEJTI/I Bubmorexa OK
paTop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHne kuciopoaa
TennoBoit 3¢ PeKT XUMHUISCKON pPEaKIIHH,
24 MOHATHE O T(i)q)MOXI/IMI/IHGCKOM paBH:HI/II/I bubnunorexa [IOK
p P ’ https://m.edsoo.ru/f0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHUSIX
Tomnuso (HePThb, YroJIb U METAH).
25 3ar }IBHeI-EI/qu];OS o a, CII0COOBI iro Bubmorexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpakTuueckas padora Ne 3 mo treme
26 <<§OJ‘I YeHUE 1/112061/1 aHue KUCJIopoaa buGnnorexa LIOK
y o P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE e€ro CBOMCTB»
7 Bomgopoa — a5ieMeHT 1 MpocToe BEIECTBO. bubmuorexa [JOK
Haxoxnaenne B nmpupoae https://m.edsoo.ru/ff0d4dd0
)3 DOU3NUEeCKUe 1 XUMHUYECKHUE CBOMCTBA bubnuoreka [{OK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 Ilo € 0 KHCJIOTax U CO.
TPATHE O [KHEIOTAx 1 cOMAX https://m.edsoo.ru/f0d50d2
30 Crioco6bl mosy4eHust BOAOPO/Ia B bubnmnorexa [JOK
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIa bubnmorexa [IOK
i onp AOPOd, htps://m.edsoo.ru/fR0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIPO bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e¢
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Brruncienus 00bEMa, KOJIMUECTBA BEILIECTBA

bubmuorexa [JOK

33 rasa I1o €ro U3BECTHOMY KOJIMYECTB
. y y https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO
34 €aKI[MH HAa OCHOBE 3aK0HA 00BEMHBIX bubnnorexa [IOK
PCAKIUH fa htps://m.edsoo.ru/f0d5708
OTHOIIIEHUH T'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI buGnuorexa LIOK
8 https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuii. I1o e 00 aropa
TaB OCHOBAMHIH T HHKaTopax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurens. HacwleHHEIE 1
37 HeHaCHl epHHI)IG paCTBO bI. MaccoBas 1oisd buGnuorexa LIOK
B p PBI. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe PaCTBOPOB C OIIPEAEIEHHON bubnnorexa [IOK
P . . p p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaaccupuKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnne U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bugmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuA: cOCTaB, KiIacCu(puKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnuorexa [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuenue U XUMHUYECKUE CBOMCTBA KMCIOT bubmorexa HOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIaTypa, CIIOCOOBI bubnmnoreka [JOK
MOJy4YECHUS, XAMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuoreka [{OK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUIN
43 ['eneTnyeckas CBsSI3b MEXKy Kilaccamu bubmmorexa [JOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O060011IeHre U CUCTEMAaTU3aIMs 3HAHUH
Hl . https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubmmorexa [JOK
KJIaCChl HEOPraHUYECKUX COeAUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie OMBITKH KIacCHpUKAIIIT
51 XUMHYECKUX AJIeMeHTOB. [loHsTHE O Tpymmax bubmorexa [IOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepuonuueckuii 3akoH u Ileproanyeckas
P P bubmuoreka [{OK
52 cUcTeMa XUMUYECKuX 3jieMeHToB /[I. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuosbl, TpyIbI, TOATPYIIIHI bubmorexa [IOK
PHOJEL, TPYTIHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. bubmmorexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YCK aTOMOB
. bubnuoreka [{OK
55 aneMeHToB [lepuoanyeckoii cucremsr . U.

Meunneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

56 €ro IoJIOKEeHUIO B Ilepnonuueckoi cucreMe buGnuorexa LIOK
pHoZ https://m.edsoo.ru/00ada824
. . MeHnaeneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 a3BUTHS HAyKH U npakTuku. 1. 1 bubmorexa HOK
p Y . p . e https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakIaHuH
58 DNeKTPOOTPHUIIATEILHOCTh ATOMOB bubnmnorexa [JOK
XAMHUYECKHX SJICMCHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
59 51
OHHAA XMMHIHCCKasd CBA3D https://m.edsoo.ru/00adac34
60 KoBasienTHas OIApHAST XUMHUYECKAs CBI3b buGnuorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemoyisipHass XUMUYECKasl CBSI3b buGnuorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCHCHD OKMCICHIA https://m.edsoo.ru/00adae28
63 OKHUCIIUTEIBLHO-BOCCTAHOBUTEIILHEIE PEAKIINU Bubmorexa OK
peaKtt https://m.edso00.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edso00.ru/00adb076
65 KonTponbHast padorta Ne4 o teme «CtpoeHue bubnmnorexa [JOK
atoma. XuUMHUIECKas CBI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IeHNE U Bubmmoteka LJOK
cUCTeMaTHU3anus 3HaHUU https://m.edsoo.ru/00adb33c¢
67 PezepBHblit ypok. O0001IEHNE U Bbubmmoteka LJOK
cUCTeMaTHU3aus 3HaHUU https://m.edso0.ru/00ad9cb2
68 PesepBHblit ypok. O600mIeHNE 1 bubnuoreka [IOK

cHCTeMaTHu3alus 3HaHuM

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosamnuecTBo yacoB 1 JIeKTPOHHbIE
ara
Ne Tema ypoka Konrtpoas | Ilpaxkruuyec S uugposkIe
n/n Bceero HbIE KHe oOpa3oBaTesibHbIE
us
padoTbI padoTbI pecypchl
[Tepuonnueckuii 3akoH. [lepuonnueckas Bu6 10K
nonMoTeka
1 cucTeMa XuMHu4eckux aneMeHToB /1. U. 1
M https://m.edsoo.ru/00adb59e
eHjeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB Eu LIOK
n nonMoTeka
2 XUMHYECKHX AJIIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUYECKOU CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «[ToBTOpeHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XMMHUUECKUX peakLui 1o 1 bu6nuoreka [IOK
pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUU. B LIOK
nonMoTeka
7 [IoHsiTHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKIusax
[lonsiTHE O XUMHUYECKOM PAaBHOBECHH.
g @akTOpHI, BIUAIOIINAE HA CKOPOCTh 1 bubnnoreka [IOK

XUMHYECKON PCaKuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

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

10 Teopus 21EKTPOIUTUYECKON JUCCOLUALUY. bu6numorexa [IOK
CunbHbIE U cra0ble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHUS peakInn bubnnorexa [IOK

yp peaxt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH
12 B CBETE IPEACTAaBICHUH 00 bubmmorexa LOK
peal . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubmmorexa [TOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLINAIINU
14 ITonsaTre o TUApPOIN3E COJICH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O0001IeHrEe U cUCTEMAaTH3aUs 3SHAHUHN
m I https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bub6nuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «DNEKTPOJIUTUYECKAS JUCCOLHALIUS bubmorexa LOK

p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO11as xapaKTeprCTUKA raJOreHOB. bubnuorexa [JOK
XuMHUYECKrEe CBOMCTBA HAa ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XaopoBogopona. ConsgHas KUCIIOTa,

19 XI/IMII:)IIIGCKI/IS CBOWCTBA, MTOIYUCHHE bubnmorera [TOK

’ yH ’ https://m.edsoo.ru/00ade104
MPUMEHEHHUE
20 [IpakTuueckas padbora Ne 2 o teme bubnuorexa LIOK

«[TomyyeHne COMAHON KUCITOThI, U3yYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

21 €aKIUii, eCJIN OOUH U3 PEarcHTOB IaH B Bubmorexa OK
P ’ P https://m.edso0.ru/00ade488
M30BITKE
” OO01as xapakTepucTuka 3JeMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsie MOAU(PUKAIIUN CEPBI.
23 Haxo;xlz[eHHe CEePhI I/I(beé coeL[HHeiHﬁ B bubmmorexa LHOK
p v https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEpPbI
24 CepoBojopo, ctpocHHe, (U3HUECKUE U bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkrne 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKLIUH, JIEKAINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bu6numorexa [IOK
CEPHOU KUCJIOThI. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloILEH Cpelibl COEAUMHEHUSIMH CEPbI
7 Brruucnenue maccoBoii 1011 BbIXOAA bubnuotexa [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTHUKa 3JeMeHTOB VA-
)3 rpynisl. A30T, pacCIpOCTpaHEHUE B bubnuoteka [JOK
npupoe, Gu3nYecKrue 1 XuMUIECKUe https://m.edsoo.ru/00adeeatd
CBOMCTBA
79 AMMuak, ero GpuzNYecKue 1 XUMHUYECKUE bubnuorexa [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o Teme bub6nuoreka [IOK

«HonyquHe aMMH1aKka, U3y4CHHUC €TO

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

A3OTHas KUCI0Ta, €€ hru3nuecKue u

bu6mmoreka [{OK

31
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
1 B KaUeCTBE MUHEPAIbHBIX Y100pEHUH. bubnuoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpelibl COeTMHEHUSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u pochopnas
33 KHCTI0Ta, GU3NYECKUE U XUMUYECKUE bubmmorexa [TOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyuYeHUE
Hcnons3oBanue GpocdaroB B KaueCTBE
34 MUHEPAJIBHBIX YI00OpeHUii. 3arps3HeHue bubmorexa LHOK
P N Y0P AP https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
35 Yraepona, pacipocTpaHEHHUE B IPUPOJIE, bubnmnorexa [JOK
¢du3nvecKkne 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yrieposa, ux GU3n4ecKue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
pOOJIEMBI, CBS3aHHBIE C OKCUIOM YTIIepo/a https://m.edsoo.ru/00adfebe
av)
37 VYronbHas KUCIIOTa U €€ CONu bubmorexa HOK
https://m.edso0o.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuyenue yriaekuciioro rasa bubmmorexa [TOK
i o ' \ https:/m.edsoo.ru/00ae027¢
KauectBennas peaxius Ha kKapOOHAT-HOH
[lepBoHavanbHBIEC TOHATHSA 00
39 OpraHUYECKUX BEHIECTBAX KaK O bubmmorexa [TOK
P H https://m.edsoo.ru/00ac054¢
COCJIMHEHUSIX yTIIepo/ia
40 Kpemuuii u ero coeguHeHus bu6nmmoreka [JOK
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https://m.edsoo.ru/00ae080a

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4y I10 TCME

bu6mmorexa [IOK

41
«Bakuenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
KontponsHas pabora Ne3 o teme

. bubnuorexa [JOK
42 «Bakuenme HeMeTaJUIbl U UX
https://m.edsoo.ru/00aec0el8
COEIMHEHUA
OO01mmas xapaKTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTaimnueckas bubmuoreka [JOK
CBSI3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBONCTBa METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMUYECKUN PSII HAIPSHKEHUI bubnnorexa [IOK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO0mue criocoObl MOTYYCHHS] METAJIOB.

45 CmuiaBbl. Beranciienust o ypaBHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJEPIKUT MPUMECH

46 ITonsATHE O KOPPO3NH METAJIIIOB bubnmorera [TOK

pp https://m.edsoo.ru/00ael1278
bu6mmorexa [{OK

47 €JIOYHBIE METAJLIBI
10 https://m.edsoo.ru/00ae14b2

48 OxcHabl U TUAPOKCHUIBI HATPUS U KaJIHs Bubmorexa TOK

P p https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeIbHBIE METAJIbI — KAJIBIUHN B bu6mmoreka [IOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxkueiiime coeaMHeHUA KaJIbIU bu6mmoreka [JOK
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https://m.edsoo.ru/00ael 5¢8

51 O0001IeHrEe U cUCTEMATH3a U 3SHAHUHN
bu6mmorexa [IOK
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOEI €6 bubnnorexa [IOK
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AmM@oTepHble CBOWCTBA OKCUAA U bu6nuoreka LIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keineso 3
https://m.edsoo.ru/00ae1d86
57 Oxcupl, rusipokcusl U con xenesa (1) u bubnnoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATHU3AaIUs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorera [TOK
p B https://m.edsoo.ru/00ae3de8
«BasxkHeH1HEe MeTaJIJIBI U UX COEIUHEHUS
Brluucnenus no ypaBHEHUSAM XUMHUYECKHUX
€aKI1H, €CJIM OAUH U3 PearcHTOB JIaH B
60 E36HTK6 WA COLE )KI/ITII)'I UMeECH bubmorexa LHOK
p N p ' https://m.edsoo.ru/00ae1750
BrmaucneHust MacCoBOM JOJIH BBIXOa
MPOYKTA peaKkIu
61 O0001IeHEe ¥ cucTeMaTh3alus 3HAHU I
6 KonTtponsHas padora Ne4 o reme
«Bakueime MeTayuIbl U UX COSTUHEHUS
63 BeniecTBa u maTepuansl B TOBCEIHEBHOM bubnuorexa [JOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KU3HHU 4YCIIOBCKA

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

64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Posp xuMuu B pelieHUH dKOJIOTMYECKUX 1 bubnuoreka [JOK
mpobiem https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O600mIeHNE 1 | bubnnoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O000mIeHNE 1 | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O00011eHNE U | bubnnorexa [IOK
cucTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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