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INOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma MO XMMHU OCHOBHOTO oOIIero ooOpazoBaHusi (yriyOJIEHHBIH
YpOBEHb) COCTABJICHA Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHusl, MPEACTaBICHHBIX
B ®I'OC 00O, ¢ yueTom denepanbHOi pabodeii mporpaMMbl BOCITUTAHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LETBI0 OKa3aHHUS METOAUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl o y4eOHOMY MpPEIMETY.

[Iporpamma mo xumMuu [Oa€T NpEACTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOydeHHMs, BOCHHMTAHHUS M Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npenMeTa, onpenesnseT 00s13aTeIbHOe MPEAMETHOE COJEPIKaHNe, €T0 CTPYKTYPY IO
pazmeraMm M TeMaM, pachpelelieHue 1o  KjaccaM, PEKOMEHIYeMYIO
MOCNIEIOBATEIBHOCTh ~ U3YYEHHS] XHMHUHM C yYE€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro  Tpoliecca, BO3PACTHBIX
ocobeHHOCTE oOywaronuxcs. B mporpaMme 10 XUMHUU — YUUTHIBAIOTCS
BO3MOXHOCTH Y4Y€OHOTO MpeAMeTa B pealu3aluyd TpeOOBaHWM K IUIAHHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM oOO0ydYeHUus U B
(GOpMHpPOBAaHMU  OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATENBHOW  JIESITEIbHOCTH
00y4aromierocsi Mo OCBOEHUIO YYEOHOTO COAepKaHUS.

WN3yyenue XuMUM Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUSA MHTEIUIEKTYIbHBIX CIIOCOOHOCTEHN U
MHTEPECOB OOYYaIOIIMXCSA, HAa MPOJODKEHHE OOydeHHs Ha YPOBHE CPEIHETro
oO1rero oOpa3oBaHUsI.

3HaHWE€ XHUMHUHU CIY)KHUT OCHOBOH Uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MnpeACcTaBICHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJIb UrpatoT GOpMHUpPYEMbIe XUMHUEH MPEICTaBICHUS O MPEBPAILICHUAX SHEPTUH U
BEIIECTB B MPUPOJE, O MyTAX pEUIeHUs TI00aNbHBIX MPOOJIEM YCTONYHBOTO
pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOM, HHEPreTUYECKOH, MPOJOBOILCTBEHHON
npo0ieM, MpoOIEMbI IKOJIOTHYECKONH 0€30MaCHOCTH, MPOOIeM 3IpaBOOXpaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiM3allid  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUSL |
dbopMHpOBaHUS ~ KyJbTYpbl  JUYHOCTH  OOydarmomMXcsa, HMX  00med
(GYHKIHOHATBHOM IPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB KX CaMOCTOSITENIBHOW  Y4eOHOW  JIeSITeNbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(HECCUOHATLHOM J1eATeTbHOCTH;



3HaKOMHUT CO CIeNU()UKOW HAYYHOTO MBIIIJICHHS, 3aKJIaIbIBA€T OCHOBBI
MPEICTaBICHUH O €IUHCTBE MPUPOIBI U YEIOBEKA, SBISICTCS KIFOYCBBIM ATAIlOM B
(bOpMUPOBaHUY €CTECTBEHHO-HAYIHON TPAMOTHOCTH 00YYarOIIHXCS;

criocobcTByeT (POPMHPOBAHUIO IICHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHWSIM, K TIPUPOJIE, K YeTIOBEKY, BHOCHUT CBOHM BKIJIAJl B AKOJIOTHUECKOE
oOpa3zoBaHuEe 00YUYaIOIIHXCS.

JlaHHbIC HAmpaBiICHHUS B OOYUYCHUM XUMHUHU OOECHEYHMBAIOTCS CIENU(DUKON
COJIEp)KaHUsl TIpeaMeTa, KOTOPBIA SBISETCS TENaroruuyeckd aganTHPOBAHHBIM
OTpa’KEHUEM OIPEICIECHHOIO dTala Pa3BUTHS XHUMHH.

Y1nyOnéHHBIN Kypc XUMHUU OCHOBHOTO 001Iero o0pa3oBaHUs OPHEHTHPOBAH
Ha OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI TIepPBOHAYATIBHBIX MMOHATHH XUMHUHU, OCHOB
HEOPTaHWYECKOW XWMHUHU, OCHOBOITOJIATAFOIIMX IPEJCTABICHUN OOIIeH XuMHH |
OTJEJIbHBIX 3HAYUMBIX TIOHSATHH OPTaHUIECKON XUMUH.

CrtpykTypa copepKaHHs MPOTPaMMBI IO XUMHH CPOPMHUPOBaHA HAa OCHOBE
CHUCTEMHOTO Tonxoja kK e¢ m3ydeHuro. CojaepikaHHe CKIIAIbIBACTCS W3 CHCTEMBI
TIOHATUH O XMMHYECKOM JIEMEHTE M BEIIECTBE M CHCTEMBI MMOHATHI 0 XUMHYECKOM
peakiuu. O0e ATH CHCTEMBI OpraHWU30BAaHBI MO MPHUHIUITY MOCIEAOBATEITHHOTO
pa3BUTHS 3HAHWH Ha OCHOBE TEOPETUICCKUX MPEICTABICHHUIA PA3HOTO YPOBHS:

aTOMHO-MOJICKYJISIPHOM TE€OpHH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuoamueckoro 3akoHa /.M. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHUMHH;

YUEHHS O CTPOSHUU aToMa M XUMUYECKOW CBS3H;

MPECTaBICHUH 00 AIIEKTPOIUTUICCKON JUCCOITUAIIINH BEIIECTB B PACTBOPAX;

0 XHMHYECKON KUHETHKE M TEPMOJUHAMUKE.

B ocHOBY TeopeTWdyecKuX 3HAHUI TOJOKEHBI IMITMPUYECCKH TOTyUEHHBIC
daktel. TeopeTrndeckne 3HAHUS PA3BUBAIOTCS MOCIIEAOBATEIBHO OT OJTHOTO YPOBHSI
K JpyroMy ¥ OO0ECHeYMBalOT OO0y4YalONIMMCS BO3MOXKHOCTh OOBSICHATH |
IIPOTHO3UPOBATh CBOWMCTBA, CTPOCHHE W OOJACTH TPAKTUUECKOTO MPUMEHECHUSI
M3y4aeMbIX BEIICCTB.

OcBoeHHe coAepKaHHS MPOTPAMMBl MO XUMHU  TPOUCXOJHT  C
UCTIOJh30BAaHUEM 3HAaHWW W3 paHee M3YyYCHHBIX yUYEOHBIX IPEIMETOB:
OKpYXarImuid mup, Ouoyorusi, Qu3uka, MaTeMaTHKa, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[IporpamMMa OCHOBHOTO 00MIEero o0pa3oBaHUs MO XUMHH (YTITyONEHHBIN
YpOBEHb) OpHMEHTHUPOBAHA Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa
oOpa3oBaHus, CHEMUPUKA YIeOHOro TMpeaMeTa U O00eCleYeHHe YCIEITHOTO
oOyueHUs] Ha CIeAyIolleM YypoBHEe oOpa3oBaHus. B mporpaMme 1O XUMHUH
peanm3yeTcsl pa3BUBAIOIAs M MpaKTHYeCcKash HANpaBICHHOCTh OOyUEHUS XUMHH,
muddepenipanuss  00ydeHHs,  BKIOYarmas  NpopUIbHYIH0  TOATOTOBKY



oOyJarommxcss W TOCIEAYIoIee CaMOOIpeelieHne B BbIOOpe HaIpaBlICHUS
o0ydeHus B IpoPMIBHBIX KJIaccax.

YrnyOnéHHoe W3ydeHHWE XHMHU  CIOCOOCTBYeT — peaiu3aluu  3ajad
npodeCCUOHATBPHON OPUEHTAIIMH U HAIIPABJICHO HA MPEJIOCTABICHUE BO3MOKHOCTH
KaXJI0My OOydJaromeMycsi TpPOSIBUTh CBOW HWHTEIUICKTyalbHbIE W TBOPYECKHE
CIIOCOOHOCTH TIpM HM3Y4YCHWH Yy4eOHOTO TMpeaMeTa, HeOOXOMUMBIe st
IPOIOJDKEHUsT 00pa30BaHMsI M JATBHEUIIICH TPYI0OBOM e TEIIEHOCTH.

[lporpamma 1o xwumum (YrIyONE€HHBIM YpOBEHB) TpeAHAa3HAYCHA IS
UCTIOh30BaHMsI B 00pa30BaTENbHBIX OPraHU3aIUAX, PEATU3YIONIUX MPOrPaMMEI
muddepeniupoBaHHoro (yriayoaéHHOro, TPOQPUIBLHOTO) H3YyUYCHHS OTACIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 0O0IIETO 00pa30BaHHSI.

OOpazoBatenbHble (HYHKIIUN XAUMHH, H3y4aeMOW Ha YTIIyOJEHHOM YpPOBHE,
peam3yIoTcsl B Tporiecce GOPMUPOBAHUS 3HAHHI OCHOB XMMHUYECKOW HAYKH Kak
00J1acTH COBPEMEHHOT'O €CTECTBO3HAHUS, OOJIACTH MPAKTHUYECKOW NeATEIThHOCTH
YelloBeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOH KyJIBTYphl. 3ajada y4eOHOTO
IpeaMeTa COCTOUT B (POPMHUPOBAHNUN CUCTEMBI XUMUYECKUX 3HAHUHA — BaKHEHTITHX
($akToB, MOHATHH, 3aKOHOB U TEOPETUIECKUX MOJIOKECHUH, JOCTYITHBIX 0000IIeHNI
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOMICHHMH K HayYHBIM
METOJaM TIO3HAHHWS TP M3YyYCHUH BEIIECTB W XUMHUYECKUX PpEaKIui,
(bopMUPOBaHWUU W PA3BUTHH TMO3HABATEIHHBIX YMEHHU U CIIOCOOOB JESATEIHHOCTH
U WX TNPUMEHCHHH B YYeOHO-TO3HABATEIBHON M y4eOHO-HCCIIeOBATEIHCKON
JESTebHOCTH, OCBOCHHHM TIPaBHJ O€30MacHOrO OOpamieHHs C BEIIECTBAMHU B
TIOBCETHEBHOM JKU3HH.

[enn n3y4yeHus] XUMUAU OTPAXKAIOT HATIPABIEHHOCTh OOYUYCHHS HAa PAa3BUTHE H
camMoOpa3BUTHUE JINYHOCTH, POPMUPOBaHUE €€ HHTEIIEKTa U OOIICH KyIbTYPHI.

M3yveHne XUMHUH HATIPABIIEHO HA JOCTHIKCHHE CIICAYIOIINX IIeIeH:

dbopMUpOBaHHWE WHTEIUICKTYaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITCIIBHOMY MPHHITHIO PEIICHUH,
CTIOCOOHO¥ alanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIIOBUSM YKU3HU;

dbopMUpOBaHHWE  CHUCTEMBI XHMHUYECKHX 3HAHWUH Kak  KOMIIOHEHTa
€CTeCTBEHHO-HayYHON KapTHUHBI MUpPA, KaK OCHOBBI ISl TIOHUMaHUSI XUMHYECKOH
CTOPOHBI SBIICHUH OKPY KAFOIIEr0 MUPa, OCBOCHHUE SI3bIKa HAYKH;

npuoOIeHne Oo0ydJalomuXxcss K CaMOCTOSITENIBHON TO3HABaTENIBHON U
MCCIIEJIOBATEILCKOW  JIEATEIPHOCTH, K  HAYYHBIM  METOJaM  IO3HaHWUS,
dbopMupOBaHHE MOTHUBAIIMU U Pa3BUTHE CIIOCOOHOCTEH K NU3YUYCHUIO XUMHUH,

dbopmupoBanue  o0meld  (QYHKIMOHAILHOM W €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHITHP W OIICHUBAThH SIBICHUS
OKpY)KafoIllero MHUpa, WCIOJb3Ysl 3HAHWS W OIBIT, MOJyYCHHBIC MPH H3yYCHHUH



XUMUHU, TPUMEHATh WX TPH PEIICHWH MpoOJeM B TMOBCEAHEBHOW >XKU3HU U
TPYIOBOM JIESITEIHHOCTH;

pa3BuTHE y OOydYaromuXxcs HWHTEpeca K U3YUCHUI0O XUMHUU U chepam
NEATeIbHOCTH, CBS3aHHBIM C XUMHEW, MOTHBAIUS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO TPO( IS U HANIPABICHHOCTH JaJIbHEHUIIIET0 00yUeHNs,;

OCO3HAHHE IIEHHOCTH XMMHYECKHX 3HAHUHM B JKM3HU YEJIOBEKA, ITOBBLIIIECHHE
YPOBHSI DKOJOTUYECKOW KYJIBTYpbI, HEMPHUATHE IEUCTBUH, NPHHOCSIIINX BpE.
OKpY>Karolel cpejie U 3JI0POBBIO JIIOJICH;

npuoOpeTeHne OO0yJaroIUMUCS OIbITa CAaMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB
(KTH0UEBBIX KOMIIETEHITNM ), HEOOXOIUMBIX ISl a3 IUYHBIX BUJIOB JICSITCIHBHOCTH.

Ha yrny6nénHnoe n3ydyeHue yueOHOTO npeaMeTa « XuMus» OTBOAMTCS 1mo 136
gacoB B 8 u 9 kmaccax (4 daca B HEJEN0), TO €CTh 2 Yaca B HENEN0 3a CUér
o0s3arenpHori yactu OOII OOO m 2 wyaca 3a cuétr uvactu OOII OOO,
dbopMupyeMoil ydacTHHKaMH 0Opa3oBaTeIbHBIX OTHOIIEHUN. Bcero 272 gaca 3a
7IBa rojia OOy4eHHUS.



COJEPXAHME OBYYEHUA
8 KUIACC

IlepBoHaYanbHbIC XUMHUYECKHE TOHATHS

XuMus — BaxHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUUYECKON N1eATeNTbHOCTH
yenoBeka. [Ipeamer xumun. Pons xuMuM B KM3HM 4enoBeka. KpaTtkue cBeaeHus
00 MCTOpYU BO3HUKHOBEHUS W PA3BUTHUS XUMHUU. XUMHUS B CHCTEMe HayK. Terna u
BemiecTBa. PU3MYECKHME W XUMUYECKHME CBOMCTBA BEIIECTB. ArperaTHble
cocTosiHUSL BemlecTB. I[IOHATHE O TEOPETHYECKUX W SMIUPUYECKUX METOJax
NO3HAHMS B €CTECTBEHHBIX HaykaX. lIpeacTaBneHus o HaydyHOM IO3HaHUU Ha
AMITUPUYECKOM YPOBHE: HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHNE,
BbIuKcieHue. [IpeacTaBineHnus 0 HayYHOM ITO3HAHUM HA TEOPETHYECKOM YpPOBHE:
Hay4yHble (aKThl, MpoOJieMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3pIk XuMUH. VICTOYHHKH XUMHYECKON WH(pOpMAITUH.

[lonsiTue o mMeTomax paboOThl ¢ XMMUYECKUMH BellecTBamu. OO0opyaoBaHue
MIKOJIbHOM XuMu4eckod mnabopatopuu. IlpaBuna Oe3omacHoro oOpalieHus ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYIOBAHUEM.

Yucteie BemecTBa U cMecHu. [IpuponHble cMecH: BO31yX, MPUPOIHBINA Ta3,
He(Th, IPUPOJIHBIE BOJBI, TOPHBIE TOPOIBI U MUHEpasbl. [IoHITHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cmeceil. OuncTka BEIIeCTB.

BemectBa M XUMHUYECKHE pEaKUUU. ATOMBI M MOJEKYJIbl. XHUMHYECKHE
snemMeHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. IIpocThle M CIIOXKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemjectBa MOJEKYJISIPHOTO W HEMOJEKYISIPHOTO
CTPOCHHS.

Xumuueckast ¢opMyna. BalleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewlecTB. OnpeaeneHnue BAJICHTHOCTH 3JIEMEHTOB IO
dbopmynaM OWHApHBIX COEJUWHEHHH M  cocTaBlieHHe (GopMyn OWHApHBIX
COCIMHEHUI TIO BaJIEHTHOCTU 3JIeMEHTOB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOCuTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBasi 401 XUMHUYECKOTO 3JIEMEHTA B
coenunennu. Haxoxxienue npocTeifiieil GopMyIibl BEIECTBA 0 MaCCOBBIM JIOJISIM
AJIEMEHTOB.

KomnuectBo BemecTBa. Monb. MonsipHas macca. B3anMocBsi3p KOJIUYECTBA,
Macchl M 4HCJa CTPYKTYpPHBIX €IMHHMII BeimiecTBa. Pacuetsl mo Qopmynam
XUMUYECKUX COeINMHEHUH. MomsipHasg macca cMecu BemecTB. MombpHas a07s
XMMHYECKOTO JJIeMeHTa B coeluHeHud. Haxoxpenuwe mpocreiieit (Gpopmybl
BEILECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

@u3NYeCcKue U XMMUYECKHUE SIBIICHHS. XUMHUUYECKasl PEaKius U €€ MPU3HAKU.
VYcnoBusi NpoTEKaHUSI XUMUYECKUX PEAKIU. 3aKOH COXPAHEHUSI MAacChl BEIIECTB.
ATtomHO-MonekysipHas Teopusi. JKusup u nestenbHocth M.B. JlomoHnocoBa.



XUMHUYECKHUE ypaBHEHHUS. THUIIBI XUMUUYECKUX Peakiuil (COeTUHEHUsI, Pa3IOKEHU,
3aMmeleHus, oOMeHa). PacueTsl o XUMHUYECKUM YPaBHEHHUSIM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB M SBJICHUNA. 3HAKOMCTBO C
XUMUYECKOW TIOCY/IOH, ¢ TpaBuWjaaMu paboThl B JiabopaTopuul W TMpHUEMaMU
oOpamieHust ¢ JabopaTopHbiM oOopyaoBaHueM. M3ydeHwe ©  omnucaHue
(U3NYECKNX CBOMCTB OOpa3I[OB HEOPraHMYECKHUX BEHIECTB — METAIOB U
HeMeTa/uioB. Habmronenue ¢usmdeckux (TUtaBiIeHUE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYINKE, KAMEHUE M KOHJEHCALMS BOJIbl) U XUMHUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE COJIBI WIIU
MeJla C COJISTHOM KHCJIOTOHM) siBleHuil. O3HakoMjeHHe ¢ oOpaslamMy BeIIeCTB
KoiaudecTBOM 1 wmonb. HaGmroneHwe W onmcaHue TPU3HAKOB MPOTCKAHUS
XUMUYECKUX peakiuil (pasliokKeHue caxapa, B3aUMOJICUCTBUE CEPHOM KHCJIOTHI C
XJopuaoM Oapus, TOdydeHHe U paszioxkeHue ruapokcuna wmeau (1) mpum
HarpeBaHuM, B3aUMOJICHCTBUE Xkeje3a ¢ pactBopoM coiu meau (II). Mzydenue
criocoOOB  pazfeneHus cMecedl (C  TOMOIIBI0 MarHura, (QuiIbTpOBaHUE,
BhITIAPUBAHUE, TUCTUIUIAIMSA, XpoMaTorpadus), MpoBeICHUE OYUCTKA TTOBAPEHHON
cosiu. HabmroeHne u omucaHue ONBITOB, WLTIOCTPUPYIOMIMX 3aKOH COXPaHCHHS
MAacCHI.

Baxueiimue npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

IIpencraBnenus o razax. Bo3gyx — cMmech ra3zoB. CocTraB Bo3ayxa. 3aKOH
ABoragpo. Monspabeiii 00BEM TrazoB. OTHoOcHUTENbHAs IJIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEIBHONW MOJICKYJISIPHOM Macchl ra3000pa3HOro BelIecTBa 10
W3BECTHON OTHOCHUTEJIIBHOW TIUIOTHOCTH. OOBEMHBIC OTHOIICHHUS Ta30B IPHU
XUMHUYECKUX PEAKIIUSX.

Kucnopon — nsnemeHT M mpoctoe BemiecTBO. HaxokaeHue Kuciopoia B
npupoje, GU3NIECKre U XUMUUECKHEe CBOMCTBA (peaKIuyi TOPEHUsI M OKUCIICHUS).
IIpouiecchl okuciieHusi B xuBod mnpupojse. Okcuawl. IIpumenenue kucioposa.
Crioco0sI TToTyueHus KUCJIopo/aa B JIabopaTopuu U MpOMBITIIeHHOCTH. [loHsTHE O
katanuzatope. KpyroBopor kuciopoga B mnpupone. O30H — aioTpomHas
moaudukanus kuciopoga. O30HOBBIM CIIOH, €ro 3HAYCHHE ISl KUBBIX
Opranu3MoB. Pa3pyiieHrue 030HOBOTrO CJIOs.

TennoBoit 3¢ HeKT XUMUUYECKOM peakIuh, TEPMOXUMUUYECKHE ypaBHEHUS,
9K30- M dHJO0TepMHUYEecKHe peakuuu. Tomnuo. Vcronb3oBaHue yrisi U MeTaHa B
KauecTBe TOIUIMBA. 3arps3HeHne Bo3ayxa. [lonsaTre o mapHukoBoM 3 dekre.

Bonmopon — nsnemeHT U mpocToe BemiecTBO. HaxokaeHue Bojgopoaa B
npupojse, GuU3MYeCKHue ¢ XUMHUYECKHE CBOWCTBA, TNPUMEHEHHE, CIIOCOOBI
nonydenusi. [loHsTre o kuciorax u cojiax. Mcnonb3oBaHWe BOAOPOJa B KaUueCTBE
TOILJIMBA.



Bopa. ®usnueckue cpoictBa Boabl. Boma kak pactBoputelnb. PacTBOpHI.
HacplllieHHbIE W HEHACHIIIEHHbIE PacTBOPHl. PacTBOPUMOCTH BEIIECTB B BOJE.
dakTophl, BIUSAIONIME HA PACTBOPUMOCTH TBEPABIX M T'a3000pa3HBIX BEIIECTB.
Crioco0Obl BBIpaKeHUsI KOHIICHTPAIIMK PACTBOPOB: MaccoBas J0JII PAaCTBOPEHHOTO
BEILIECTBA, MOJISIpHAs KOHLEHTpauus. Pojib pacTBOPOB B MPUPOJE U B KU3HU
YyeJIoBeKa.

XuMmuueckue cBolcTBa Boabl. Ilonsarue 00 ocHoBaHugx. Ilonstue 00
uHaUKaTopax. KpyroBopoT BOAbI B MOPUPOJAE. 3arpsA3HEHUE MPUPOIAHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranumdeckux coenuHeHuil. Oxcuabl. Kmaccudukanus
OKCHUJIOB:  cosieoOpasyromiue (OCHOBHBIC, KHCJOTHBIC, aM(OTEepHbIE) U
HecosieoOpasymorme. MexayHapoaHass HOMEHKIJIAaTypa OKCHIOB. TpHUBHAIbHBIE
Ha3BaHUSI OKCHUJIOB. DU3NUECKHUE U XAPAKTEPHBIE XUMHUYECKUE CBONCTBA OKCHIOB
(B3amMOIeMCTBHUE C BOJIOM, C KHCJIOTAaMH M OCHOBAHUSIMH, C IPYTUMH OKCHIIAMH).
[Tony4yeHue OKCUIOB.

[ToHsTHE O TUAPOKCUAAX — OCHOBAHUSAX W KHUCIOPOJACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanus kucimor. MexayHapoaHas  HOMEHKIATypa U
TpUBHUAJIbHBIC HA3BaHUS KHUCIOT. PU3MYECKHE M XUMHUUYECKHE CBOMCTBA KHUCIOT
(B3amMOIeMCTBHE ¢ METAJlJIaMU, C OKCHUJAMH METAJJIOB, OCHOBAaHUSMH M COJISIMH).
Psan aktuBHocTn MetaiuioB H.H. bekeroma. Ilomyuenwe xucinor. Kuciaorel B
pUpojie, IPUMEHEHNUE BAKHEUIITUX KUCIIOT.

OcHoBanms. Krnaccudukamuss OCHOBaHWM: IIEJIOYM H  HEPACTBOPUMBIC
OCHOBaHMS. MeXIyHapo/IHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHaibHbIC HA3BAHUS
ocHoBanui. lllemouun, ux cBoiicTBa (B3aUMOJECHCTBHE C KUCJIOTHBIMH OKCHIAMU,
KUCIIOTAMU M COJISIMH) U CIOCOOBI mojydeHus. HepacTBopuMble OCHOBaHHS, HX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTAMU) U CLIOCOOBI TTOTydeHUsI. AMGBOTEPHOCTb.
[TonsiTue 06 amMdoTepHBIX THUAPOKCHUIAX (HAa TpUMEpe THAPOKCHUIOB ITMHKA H
ATFOMHUHMS ): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE ¢ KUCIOTaMH M IIIeJI0YaMU)
U TIOJTy4EHHUE.

Conmu  (cpemnue, KHUCIbIE, OCHOBHBIC, JBOUMHBIC). MexayHapoaHas
HOMEHKJIaTypa coJjieil. TpuBuanbHble Ha3BaHUS cojie. @usnueckue U
XapakTepHbIE XMMHYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosiel. Ilomyuenue
CoJIeH.

I'eneTnyeckas CBs3b MEXKY KJlaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

DKCIEPUMEHTAIbHOE U3YYEHUE BEIIECTB U SABJICHUM:

KOJIMYECTBEHHOE OTPEICIICHUE COJIEPKaHUS KUCIOPOAa B BO3YXE;

noJiydeHue, CoOupaHue, paclio3HaBaHUE U U3yUYCHHE CBOMCTB KUCIOPOIa;

HAOIOJIEHUE B3aWMOJICHCTBUS BEIIECTB C KHUCIOPOAOM M  YCJIOBUHU
BO3HUKHOBEHUS U MPEKPAILCHUS TOPEHUSI;



03HAaKOMJICHHE C 00pa3IiaMu OKCHIOB M OMTMCAHUE UX CBOUCTB,;

noJiydeHue, coOHWpaHue, paclio3HaBaHWE W HW3Y4YEHHWE CBOMCTB BOJIOPOJIA
(ropenue);

B3auMoielicTBHE Boopoaa ¢ okcuaom meau (I1);

UCCJIeIOBaHNEe OCOOCHHOCTEH  pacTBOPEHHS BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO
BEIIIECTBA;

MPUTOTOBJIEHUE PACTBOPOB C OMPEACICHHOW MOJSPHOU KOHIIEHTpaIuen
PacTBOPEHHOI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIBI C METANIAMH (HATPUEM U KaJIbLIUEM);

ONpeAeIECHUE PACTBOPOB KUCIIOT U LIEIOYEH ¢ MOMOIIBIO UHANKATOPOB;

UCCJIeI0OBaHNE 00Pa3lloB HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

u3yueHue B3auMojencTBust okcuna Meau (II) ¢ pacTBOpoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJIJIaMH, PEaKIuii HeUTpanu3aiuu;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO MeTallia
JIPYTUM U3 pacTBOpa COJIH;

B3aMMO/ICHICTBUE TUAPOKCHUIA IIMHKA C pACTBOPAMHU KUCIIOT U IIEJI0UEH;

pEellIeHHE HDKCIEPUMEHTAIBHBIX 3a1ad 1o TemMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUI.

Iepuomuuyeckuii 3akoH u Ilepuoguueckass cucTeMa XUMHYECKHX
semenToB /. U. MenaeneeBa

Ctpoenune aToMoB. XUMHUUYeCKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIC
peaxkuuu.

[lepBble TOMBITKH KiIacCH(DUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IMEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX
MeTajlaxX, TajJloreHaxX, WHEPTHBIX (OJaropoJHBIX) Ta3ax. ODJIEMEHTHI, KOTOpBIC
00pasyroT aM(poTepHbIe OKCHUJIBI U THAPOKCHUJIBI.

ITepuonunueckuii 3aKOH. OTKpBITHE ITepuoauueckoro 3aKOHa.
[lepuonuueckass cucrema xumuuyeckux odiaemeHtoB JI. WM. Mengeneesa.
KopoTkoniepuognass u jinuHHOnepuoaHas ¢opmbel Tabiuiel  «llepuonnueckas
cucrema xumudeckux syemeHToB J[. 1. MenaeneeBay. [lepuoast u rpynmsl (A- u
B-rpynmer).

Ctpoenne aromMoB. CoctaB atoMHbIX siaep. M3otombl. PagnoakTHBHOCTS.
DNeKTpOHBI. DJIEKTPOHHAs OpOUTaIb. DHEPreTHUYECKHE YPOBHH U IOJYPOBHHU
atoma: s-, p-, d-opOutanu. OJEKTpOHHBIE KOH(PUTYpallUM U DBJIECKTPOHHO-
rpaduyeckue (HopMysbl aToMoB. DUBMUECKHUN CMBICT TOPSIKOBOTO HOMeEpa,
HOMEpa Meprojia U Tpynmsl deMeHTa. CTpoeHHE JIEKTPOHHBIX 000J0YE€K aTOMOB
nepBbixX 20 xumuyeckux 3neMeHToB Ilepuoauueckoit cucremsl . 1. MeHneneena:



pacnpesiesieHue 3JEKTPOHOB IO DJHEPreTHYECKUM YPOBHSIM, TOAYPOBHSIM H
opoutansam. Gusnueckuit cmpica [lepruoandeckoro 3akoHa.

3aKOHOMEPHOCTH HU3MEHEHUS pajuyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKHMX CBONCTB MO TpynmaM W TEepUOJaM.
M3MmeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCAMHECHUM XMMHUYECKUX DJIEMEHTOB B
nepuojax W rpymnmnax. XapaKTepUCTUKAa XUMHUYECKOTO dJIEMEHTa TI0 €ro
nonoxeHuto B llepuonnueckon cucreme Jl. 1. Menneneena.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB [UJIA Pa3BUTUsA Hayku W mnpaktuku. [[. V. MeHpeneeB — ydeHbId U
rpakJaHUH.

DNEKTPOOTPUIIATEIBHOCTh XUMHUYECKHUX DSJIEMEHTOB. XHUMHYECKasi CBSA3b.
Buasl XxuMHYeCcKOl CBA3M: KOBAJEHTHasi TOJISIpHAs CBSI3b, KOBAJICHTHA
HETOoJIsIpHAsT CBSI3b, MOHHAS CBsI3b. MeXaHU3MBbl O0pa30BaHHUS KOBAJICHTHOU U
MOHHOW CBSI3U. DJEKTPOHHBIE W CTPYKTypHBIC (popMynbl BemecTB. KatnoHbl u
AHUOHBI.

Kpucrannmuueckue u amopdHble BeliecTBa. [HUIBI KPUCTATUYECKUX
pELIEeTOK: MOHHAS, AaTOMHAs, MOJICKYJISIpHAA U UX XapaKTEPUCTUKH.

Crenenp okucieHus. OrnpeneneHue CTENEHE OKHUCJIEHUs aTOMOB B
OMHAPHBIX COCIUHCHHSX. OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC peaxkuum.
IIporiecchl OKHCIIEHMSI U BOCCTAHOBJIEHUSI. OKHUCIWUTENIU UM BOCCTAHOBUTEIIH.
CocTtaBneHue ypaBHEHUM MTPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI U
paccTaHoBKa B HUX KO3((UIIMEHTOB METO0M AJIEKTPOHHOTO OaaHca.

OKCIEPUMEHTAIBbHOE U3YYEHUE BEIIECTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJJIOB U HEMETAIIOB;

MOJICTTMPOBAHUE CTPOCHUSI MOJIEKYJ MPU TOMOIIM PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYT;

MPOBEJICHUE  ONBITOB, WUIIOCTPUPYIOIIUX  TMPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHBIX peakiuii (ropeHre, peakiuu pa3IoKEHUs, COSTUHEHNUS ).

MexnpeaMeTHbIe CBS3H

Peanuzamus MeXNpeaIMETHBIX CBS3EH MPU M3YYEHUM XUMHUM B 8 Kjacce
OCYIIECTBIISICTCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U IOHATHH, IPUHSITHIX B OTAEIbHBIX €CTECTBEHHBIX HAyKaX.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: SIBJIEHUE (Mpollecc), Hay4YHbIN (akT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KilacCHdHKalus, NEPUOJIUYHOCTD,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHNE, U3MEPEHUE, MOJIETTb.

dusnka: SABICHUS TPUPOABI, (U3UYECKUE SBICHMS, BEIIECTBO, TEJO,
dbu3nyecKkre BEIWYUHBI, €IUHUIIBI HW3MEpeHus, OoO0BEM, Macca, arperatHble
COCTOSIHME BEIIIECTBAa, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJa,



CTPOCHHE Ta30B, KHUIKOCTEH M TBEPHABIX (KPUCTALTMYECKHUX) Tell, AICKTPUICCKUI
3apsifl, KOJTMYECTBO TETUIOTHI.

buonorus: 6uocdepa, porocuHTes, Mporecchl 0OMEHa BEIIECTB.

[eorpadms: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TMI0JIE3HBIC UCKOMIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

Texuomorusi: TexHochepa, MPOU3BOJICTBO, XUMUIESCKHUE TEXHOJIOTHHU, CHIPhE,
KOHCTPYKITMOHHBIC MaTEPHAJIBL.

9 KUIIACC

BemecTBo M XUMHYecKasi peaKk s

[loBTOpEeHue u yriyOyieHHe 3HaHWl OCHOBHBIX pPa3JelioB Kypca 8 Kiacca.
Ctpoenne  aromoB. CBo#cTBa aTOMOB  XHMHMYECKHX  JJIEMEHTOB,  HX
KOJIMYECTBEHHbIE " KayeCTBEHHbIE XapaKTepUCTUKHU (pamuyc,
ANEKTPOOTPULIATENLHOCTD, SHEpPruUs MOHM3AIUN). [locnenoBaTenbHOCTD
3aMoJIHEHUs] JIEKTPOHHBIX OpOUTaNel aToOMOB MalblX IMepuoaoB. OcoOEHHOCTH
3alMOJHEHUs]  JJEKTPOHHBIX  OpOWTalie  aTOMOB  OOJIBIIMX  TEPHOJOB.
[lepronuyeckas cucTeMa XUMHUYECKUX HJIIEMEHTOB B CBETE INPENCTABICHUN O
ctpoeHun aroMa. CTemneHb OKUCIEHUS U BaJICHTHOCTh. lIpeacTaBieHue o
NEPUOUIECKOM 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIIEMEHTOB
(3MEKTPOOTPUIIATENHHOCTb, OKHUCJIMUTENIbHO-BOCCTAHOBUTEIIbHbBIE CBOICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THJIPOKCHUIIOB) OT CTPOEHUS aToMa.

Crtpoenne BemiecTBa. BemectBa B TBepAOM, JKHUJIKOM M Ta3000pa3HOM
COCTOSIHUU. BuIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HEmoJspHas,
NoJisipHasi); OOMEHHBIM W JOHOPHO-aKIENTOPHBIA MEXaHW3M 00pa30BaHMS
KOBaJICHTHOM CBSI3H.

MexMmoleKkysipHble B3auMOJECHCTBUS (BOJOPOJIHAS CBS3b, CHUIIBI BaH-nmep-
Baanbca). Tumbl KpUCTALTUYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaNInYecKas,
MOJIEKYJISipHasi — U OCOOCHHOCTH UX CTPOEHUs. 3aBUCUMOCThH CBOMCTB BEIIECTBA OT
TUTA KPUCTAJUIMYECKON PEIIETKH U BU1a XUMUYECKOMN CBS3H.

OcCHOBHBIE ~ 3aKOHOMEPHOCTHM  MPOTEKAHUS  XUMHUYECKUX  pPEaKIuil.
Knaccudukanus XMMUYECKUX PEAKIUU MO PA3IUYHBIM MpHU3HAKaM (110 YHUCIY U
COCTaBy Yy4YacTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIoBoMy 3ddexTy, o
U3MEHEHHIO CTETICHEW OKUCICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTUIO KaTaJau3aTopa, Mo arperaTHOMY COCTOSIHUIO pearupyromux BEIIECTB).

DOneMeHThl XUMHUYECKOM TEepMOAMHAMHUKH. OHEpPreTHka XUMHYECKUX
peakuuii. TermoBoit 3PexT XUMHUUECKOW peakiuu. DK30- U IHAOTEPMUUYECKUE
peakuuyd, TEePMOXMMHMUYECKHE YypaBHEHHMs. 3akoH lecca © ero CIleaCTBUA.
Brrunciienus mo TepMOXUMUYECKUM YPaBHEHUSM.



[ToHsATHE O CKOPOCTHM XMMHUYECKON peakiuu. 3aKOH JAEHCTBYIOIIMX Macc.
@DakTOpbl, BIMUSAIONIME HA CKOPOCTh XUMHYECKOW pEaKIMu. DHEpPrus aKTUBAIUU.
[Tonsitue o katanuze. @epMeHThl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [lonarue o
XUMHUYECKOM paBHoBecuu, npuHuun Jle Illarense. VYcioBus cMelieHus
XUMHUYECKOT0 paBHOBecUsl. DaKTOpbI, BIMUSIONIME HA COCTOSTHUE XHUMHUYECKOTO
paBHOBecusi. [IporHo3upoBaHue  BO3MOKHOCTH  MPOTEKAHUSI  XUMHUYECKUX
npeBpalieHuil B pa3IMYHBIX YCIOBHSIX HAa OCHOBE MPEJICTABICHUN 00 M3yYEeHHBIX
AJIEMEHTaX XMMUUYECKON KHHETUKHU U TEPMOIUHAMUKHU.

OKHCIIUTEIIPHO-BOCCTAHOBUTEIILHBIC peaxKuum. OKHCIUTEIBHO-
BOCCTAaHOBUTEIBbHBIC CBONMCTBA XUMHUUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIICHH
OKUCJICHUSA. BakHble OKHUCIMTENIM M BOCCTaHOBUTENU. I[lepmaHraHat Kanus
(xapaktepuctuka). CocTaBlIieHHUE YpaBHCHHH OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ UCIOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

DNEKTPONIMTHYECKAs AUCCOLMAIMA. XHUMHUYECKHE pEeaklMu B pPacTBOpax.
Teopust dneKTpoONUTHYECKONM  nucconmanuu. PacTtBopeHume Kak  (HU3UKO-
XUMHAYECKHI mporiecc. [lonaTue o rugpatax U KpUCTALIOTHAPaTaX. IJIECKTPOJIUTHI
U HEJIEKTpoUThl. KaTHOHBI, aHMOHBI. MeXaHM3M AUCCOLUMAIMUA BELIECTB C
pa3IMYHBIM BUJIOM XUMHUYECKOW CBsi3M. CHiIbHBIE W Cia0ble DJIEKTPOJHTHI.
CreneHbp AMCCOLMAIMU, KOHCTAHTa JAuccoliMalu. MIOHHOE MpOW3BEAECHUE BOJbI.
Bonopoausiii  mokazatenb. WHIMKATOpPBI. DNIEKTPOJIUTHYECKAS JUCCOLMAIUS
KHCJIOT, OCHOBAaHUHU U COJIEH.

Peakiiuu nonHoro oOMeHa. Y clIoBUsI MPOTEKAHUS PEaKIIUi HOHHOTO OOMEHa.
MonekysipHbi€, TTOJTHBIE U COKpAIllCHHBIE HOHHBIE YpaBHEHUS peakuuii. CBOWCTBa
KHUCIIOT, OCHOBAaHMN M COJIEll B CBETE MPEACTaBICHUN 00 3JICKTPOJIUTHYECCKON
nucconanuu. KauecTBeHHbIE peakiui Ha HOHBI.

I'mpponus comeil. NoHHBIE ypaBHEHUS THMAPOJIM3A COJIEH. XapaKkTep CPEIbl B
BOJIHBIX PacTBOpax COJIEH.

OKCIEPUMEHTAIbHOE M3YYEHUE BEIECTB M SABJICHUM: O3HAKOMIICHHE C
MOJIETIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYEeCKHUX BEIIECTB — METAIOB U
HeMeTaJJIoB (TpaduTa U anMasa), CJI0KHBIX BEIIECTB (XJI0pHIa HATPHsl);

UCCIIeIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW PEAKIIMU OT BO3CHCTBUS
Pa3IUUHBIX (PaKTOPOB;

OTIBITHI, MIUTFOCTPUPYIOIINE 00PAaTUMOCTh XUMHUYECKUX PEAKIIHH;

UCCIIEIOBAaHUE DJICKTPOIIPOBOJHOCTH PACTBOPOB, IIpollecca AUCCOLMAIUN
KHCJIOT, IIeJI0UEH U COJICH;

MPOBEJICHUE ONBITOB, WIUTIOCTPUPYIOIIUX TMPU3HAKKA MPOTECKAHUS PEAKIUM
HOHHOTO 0OMeHa (oOpa3oBaHUE OCajKa, BhIJICJICHUE ra3a, 00pa3oBaHUE BObI);



NpUMEHEHHEe UHIUKATOPOB (JIakMyca, METWIIOpaHka U deHondTanenHa) 1is
OTIpeJIeJICHHsI XapaKTepa Cpellbl B pacTBOpax KUCIOT, OCHOBAHUM U COJeH;

NPOBEJICHUE  OMbBITOB, WIUIIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKINil (TOpEeHHE, PEaKIUU PA3NI0KEHUS, COSTUHEHUS );

pacro3HaBaHWE HEOPraHWYECKUX BEIIECTB C IMOMOIIBI0 KaueCTBEHHBIX
peakuuii Ha NOHBL;

pelIeHre OKCIEpUMEHTaJbHBIX 3amad 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAaHOBHUTEINIbHBIE peakuun», «[uaponus coneit», «DneKTporuTUYECKas
JTUCCOLIHAITISY.

HemeTtanbl U MX coeIMHeHUSA

OO6mast xapakrtepuctuka HeMmeTauioB. OCOOEHHOCTHM CTPOECHHSI aTOMOB
XUMHYECKUX DJEMEHTOB, TMPOCTBIX BEHIECTB, ayoTponus. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbHbIE CBOMCTBa HeMeTauioB. CpaBHUTENIbHAS XapaKTEPUCTHUKA
COEIMHEeHUI HEMETAaJIIOB.

OO6mast xapakrtepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — rajoreHoB. XHMHUYECKHME CBOWCTBA Ha TMpuUMepe Xjopa
(B3auMojielicTBUE €  MeTaulaMH, HEMeTa/llaMH,  BOJOM,  IIeJ0oYaMu).
XnopoBonmopoa. CongHas KHCIOTa, XUMHYECKHE CBOMCTBA, MOJy4Y€HUE,
npuMmeHeHue. JlelicTBue XJjiopa M XJOPOBOAOPOJIa HAa OPraHU3M 4YeJIOBEKa.
Baxueiimue xjopuipl W HMX HaxoxkjaeHue B npupoxae. Ilonstue o
KHACTIOPOICOJEPIKAIIMX KUCIOTaX XJIOPA U UX COJISX.

VVIA-rpynnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE CTETECHU
okucienus. CTpoeHue u pu3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U
cepbl. AJUTOTPOINHBIE MOIU(DHUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepbl (B3aMMOJCICTBHME C HEMeTaUlaMH, MeTalJlaMH, KOHIICHTPUPOBAHHBIMU
a30THOW u cepHOM kucinotamu). CepoBogOpOA, CTpoeHHE, (QU3NYECKUe U
XUMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAaHOBHTENbHbIE CBOMCTBa). OKCHIBI
Cepbl KaK MPEICTaBUTENM KHUCIOTHBIX OKCHUIOB. CepHHUCTas KHCIOTa M €€ COJIH.
Cepnass  kucioTa, ¢u3MUECKHe ¢ XUMUYECKHe CBOMCTBa (00mMe Kak
npelcTaBUTeNsl Kilacca KUCIOT W crneuuduueckue). Conu CepHOM KHUCTOTHI.
XVUMHUYECKHUE peaKkiliu, JeKallue B OCHOBE MPOMBIIUIEHHOTO CIIOco0a MOIyYeHus
cepHoi KucnoThl. [IpencraBneHns 0 XMMUYECKOM MPOU3BOJICTBE U CBA3AHHBIX C
HUM mnpodeccusix. [Ipumenenne cepHoit KUCIOTH U cyibhatoB. KauecTBeHHBIE
peakuuu Ha cyiabQuT-, CylbQua- U cyibhar-aHuoHbl. HaxoxaeHue cepsl U ee
COCIMHEHUI B TpHUpojae. XHUMHUYECKOE 3arpsi3HEHHE OKpY>Kalolled Cpelbl
COCIMHEHUSIMH cephbl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3]lyXa), CIIOCOOBI €ro
PeIOTBPAIICHHUS.



OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B Mpupoje, puzndeckne U XMMUYECKHE CBOMCTBA
(B3auMoOJIEHCTBHE C MeTajllIaMH, BOJOPOAOM, KuciopoaoM). Kpyrosopot azora B
npupoae. AmMMUaK, ero ¢GU3MUECKHe M XUMHYECKHE CBOWCTBa (OKHUCIICHHE,
OCHOBHBIE CBOWMCTBAa BOJHOTO pacTBOpa), IMPUMEHEHHWE U TMOJIy4YeHUe B
7abopaTopud W MPOMBIIUIEHHOCTH. WMOH aMMOHUS, JOHOPHO-aKIENTOPHBIN
MeXaHu3M ero obOpazoBaHusi. Coid aMMOHUS, MX (PU3NYECKHE U XHMHUYECKHE
CBOICTBa (pa3lioKeHHWE ¢ B3aUMOJEHCTBHE CO IEJ0YaMH), MpPUMEHEHHE.
KauectBennast peakuust Ha MoHbI amMmonusa. Oxcunbl azora (I, II, III, IV, V).
AzoTtucTast KUCJIOTa. A30THasE KUCJIOTA, €€ MotydeHue, Gu3nueckue 1 XUMUYeCKue
cBoiicTBa (0OIlIME Kak TMpEACTaBUTENs Kiacca KUCIOT M crHenuuyeckue),
NpUMEHEeHHe. XUMUYECKUE DPEaKIuu, JeXkKallhue B OCHOBE TMOJYyYEeHHS a30THOM
KHACTIOTHI B MPOMBINIIEHHOCTH. HuTpatsl 1 HuTpuThl. KauecTBeHHBIE peakiuy Ha
HUTpAT- U HUTPUT-aHUOHBL. XHMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSAMH a30Ta (KUCJOTHBIE MOXKAM, 3arps3HEHHE BO3/yXa, IOYBBI H
BOJIOEMOB).

®docdop, amrorpornnsie Moaudukanuu ¢Gochopa (O0enpli W KpacHBIU
docdop), puznueckre U XUMHUYECKUE CBOMCTBA (B3aMMOACICTBUE C METallIaMH,
KHUCJIOPOJ/IOM, TajloT€HaMU, KOHIICHTPUPOBAHHBIMU a30THOU M CEPHON KUCIOTaMU).
Oxcuasl dochopa (III, V), dochopHas kuciora, GuU3MIECKUE U XUMUUYECKHUE
cBoiicTBa, monyuenue. KauectBennas peakiusi Ha ¢ocdar-uonsl. [Ipencrasnenus
o rajorerauaax gocdopa (II1, V).

[lonsiTue 0  MUHEpalNbHBIX  yAoOpeHUsiX. A3oTHble, (ochopHbIe,
KOMIUIEKCHBIE ynoOpeHusa. XHUMHYECKOE 3arpsi3HEHHE OKPYXKAIoIIeH cpelbl
coeIMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrepuctuka smeMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIICHUSI.

VYrnepon, amiorponHsie Mogudukanuu (rpadut, anmas, ¢ymiepeH, rpades,
HAaHOTPYOKH), ¢uU3MUECKHe UM XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB
(B3auMoJeiCTBHE C METa/lIaMU, HEMeTaJulaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). [loustue 06 axpcopobuuu. Kpyrosopot yriepoaa B npupoe.
Oxcunpl yriaepoja, ux Gu3nyeckre 1 XUMHUYECKUe CBOWMCTBA, JACHCTBUE HA KUBbIE
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHHE. DKOJIOTruYecKrue MmpodemMbl aTMOChEpHI,
cBs3aHHble ¢ okcuaoM yriepona (IV). VrompHas kucimora u ee coid, HX
bu3nUeckne U XUMHUYECKHUE CBOMCTBA, MOJydeHHUE W npuMeHeHue. KapOoHartsl,
rUaApoKkapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.



[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHHUAX
yraepoja: yrieBoJopoabl (MeTaH, 3TaH, ATWJIEH, alleTHJICH), 3TaHOJ, TJIMIIEpPHUH,
yKcycHasi kucioTa. [IpupogHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, MPUPOIHBIN
ra3, He()Th), MPOAYKTHI MX MEPEPadOTKH, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTe O OMOJOTHYECKHU BaXKHBIX OPraHMYECKUX BEIeCTBaX — KUpaX, OenKax,
VIJIEBOJaX — W HUX POJIM B KU3HU YeIOBEKAa. EJUHCTBO OpraHUYECKUX H
HEOPraHMYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usndeckue M XUMHUUYECKHE CBOWCTBA (B3aUMOJIEHCTBHE C
MeTaJJIaMU, KHUCIOPOJOM, YTJIEPOJIOM, TajioreHaMu), MOoJydyeHue W MpUMEHEHHE.
Ponb kxpemuus B nipupoje u texuuke. Oxcun kpemaus (IV), kpemHueBas Kuciaora,
CWIMKAThl: (PU3MYECKHUE M XUMHUYECKHE CBOICTBA, MOJyYeHHWE M MPUMEHEHHE B
OBITY W TPOMBINLIEHHOCTH. BakHeliue CTpOUTENbHbIE MaTepualbl: KepaMuKa,
CTEeKJIO, IIeMeHT, 0eToH, xkene300eToH. [Ipobrembl 06e30MacHOr0 MCHOIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B MIOBCEAHEBHOM KU3HU.

bop. OcobGennoctu ctpoenus: aroma. OO0mIMe npencTaBieHus 0 GU3NIECKUX
U XUMUYECKHX CBOMCTBax. bopHas kuciora.

DKCIEpUMEHTAIBHOE U3YUEHUE BEILIECTB U SIBJICHHI:

O3HaKOMJIEHHE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TAJIOTEHHUIOB);

IPOBEJICHNE OMNBITOB, OTPAXAIOIUX (U3MUYECKHE M XMMHUYECKHE CBOWMCTBA
raJOr€HOB U UX COEANHEHUN;

U3Y4YEHUE CBOWCTB COJISTHOM KHUCIIOTHI;

NpOBE/IEHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOpH-, OPOMUI- U HOIUI-UOHBI U
Ha0JII0IeHNE MMPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3liaMu Cephl U €€ MPUPOAHBIX COCTUHEHUI;

HaOJIIOIeHHe  mpolecca  OOyriiMBaHUsA ~— caxapa  HOJA  JICWCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOW KUCIOTBHI;

U3y4YEeHHE XUMUYECKUX CBOMCTB pa30aBIECHHON CEpHOIN KUCIIOTHI;

NPOBE/ICHNE KA4YeCTBEHHBIX PEAKIUN Ha CylnbPua-, CylbPuT- U Cyibdart-
MOHBI U HaOJII0/IEHNE NMPU3HAKOB UX MMPOTEKAHUS;

O3HaKOMJIEHHME ¢ (U3MYECKUMHU CBOMicTBaMU a3oTa, (ochopa u ux
COeIMHEHUN, 00pa3liaMH a30THBIX U POCHOPHBIX yIOOPEHUI;

nojiyueHue, coOupaHue, paclo3HaBaHWE M HW3Y4YEHHE CBOWCTB aMMMAKa,
U3Yy4YEHUE CBOMCTB COJIEN aMMOHUS;

IIPOBEJCHUE KAYECTBEHHBIX PEaKIMil HA MOH AMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-moHbI U U3yUYEeHHE MPU3HAKOB UX MPOTEKAHNUS;

U3Yy4YEHUE B3aUMOJICICTBYS KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (oChHOPHOM KUCTOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJIEISAMU KPUCTAIUIMYECKUX PEIIeTOK ajiMasa, rpadura u
dymiepeHa, ¢ MporeccoM afcopOlMKM PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yIJIEM U YCTPONUCTBOM MPOTHUBOTA3A;

NoJIydeHue, coOMpaHue, paclio3HaBaHUE M W3YYEHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

IPOBEJCHNE KA4YeCTBEHHBIX PEAKIMM Ha KapOOHAT- U CHIUKAT-UOHBI H
U3YUYCHHE MIPU3HAKOB UX MPOTECKAHMUS;

M3y4YeHHEe B3aUMHBIX MPEBpaIeHU KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE C o0O0pasliaMu MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
NPOAYKIHUEH CUIIMKATHOW MTPOMBIIIIECHHOCTH;

pellIeHrE FKCIIEPUMEHTANIBHBIX 3aJ1a4 110 TeMe «BaxHelie HeMeTaabl U uxX
COCIMHCHHUS.

MeTaajabl 1 UX COeAMHEHHS

O6mme cBoiicTBa MetamoB. OOmas XapaKTepUCTHKA XHUMHUYECKHX
3JIEMEHTOB — METAJIJIOB Ha OCHOBaHWU UX MojioxkeHus B [lepuonndeckoit cucrteme
xumuudeckux 3semenToB JI. . MenneneeBa u ctpoenus: atomoB. Metamisl A- u b-
rpynn. CTpoeHue MNpOCThIX BEUIECTB — METAUIOB. MeTajuinueckas CBsI3b U
MeTaJUTM4ecKas KpUCcTaJJInueckas pemerka (MpUMHUTHBHAS KyOudyeckasi, 00 bEMHO-
LEHTPUPOBaHHAasI KyOnueckas, rpaHelleHTPUPOBAHHAS KyOnueckas,
reKcaroHajbHas IUIOTHOYINAKOBaHHAs). 3aBUCUMOCTh (U3UYECKUX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIJIOB. OJECKTPOXUMHUUYECKUM Pl HANPSKEHUN
metajuioB. OOmKe XUMHUYECKHE CBOMCTBA MeTaioB. O0IMe CriocOObI MOJTYYCHUS
METAJJIOB, METAJUTYPIusl. DJIEKTPOJIU3 PACILUIABOB U PACTBOPOB COJIEH KaK OJUH U3
croco0oB ToyueHuss MeTaioB. [loHATHE O KOppO3UM METaJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBwl (CTalb, YYT'yH, AIOPATIOMUHUH,
OpoH3za). [IpumMeHeHre METaNIOB U CIUIABOB B OBITY U MPOMBIIICHHOCTH.

Memannvt A-epynn

[Ilenounble MeTauibl: mojioxkeHue B Ileproamyeckoil cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenpeneeBa, CTpO€HHME MX aTOMOB, HaXOXKJIEHUE B IPHUPOJE.
dusnyeckrue U XMMUYECKHE CBOMCTBA (HA TIpUMEpe HATPHS U Kajus), TOJIydeHHe.
OKcuabl M TUAPOKCUIBI HATpUS U Kanus. [I[pumMeHeHne meaoYHbIX METAIOB U UX
coequHeHui. buonoruueckas pojib HaTPUS U KaJIHs.

[[le1oyHO3eMENbHBIE METa/UIbl MarHuid M KaJblMi: TOJIOKEHHE B
[Tepuoguueckoit cucremMe xumuueckux snemeHtoB J[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHUE B IIpupojae. PU3nyecKkue U XMMUUYECKHUE CBOMCTBA MarHus
U Kajblusa. BakHeimme coeIWHEHHWS Kalbliusd W MarHus (OKCHI, THUIPOKCH]I,
COJIM), CBOMCTBa, NMpuUMeHeHHe. JKecTKOCTh BOABI M CIIOCOOBI €€ yCTpaHCHHUS.
KpyroBopoT kanbliusi B IpUpoJIE.



ANOMUHMH: oJIo)KeHUE B [leproanueckoil cuCTeMe XUMUUECKUX 2JIEMEHTOB
. 1. MenpneneeBa, CTpoeHHE aroma, HaxoxjaeHue B npupone. duszmueckue u
XUMUYECKHE CBOMCTBA alfOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
amomuHus. [[puMeHeHre aJlOMUHUS U €T0 CILIaBOB.

Memannwvt b-cpynn

OO6mass  xapakTepucThKa MeTaIoB b-rpynmn  (MOOOYHBIX — MOATPYIII):
nonoxenue B Ilepuognueckot cucremMe xumuyeckux odiaementoB . .
MeHnneneeBa, 0COOCHHOCTH CTPOCHUS aTOMOB. SIBJIeHUE «IIpOBaiay dJIEKTpOHA Ha
mpuMepe CTPOSHHUS aTOMOB Xpoma, MeJiu, cepedpa. BajeHTHBIE COCTOSTHUS aTOMOB
d-31EMEHTOB, CTENCHM OKHCJICHHS AaTOMOB B COCIMHEHMAX. 3aBUCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB M THIPOKCHIOB METAJUIOB OT 3HAYCHUS
CTEIIEHU OKUCIICHMS 3JIEeMEHTa B COCIMHEHHH (HAa MPUMEpEe COSAMHEHUN Xpoma).
ITepBoHayaabHbBIC MPEACTABICHUS O KOMIIJIEKCHBIX COSTUHEHUSX.

Menp u cepeOpo: CTpOoe€HHE aTOMOB, CTeeHU OKucieHus. OOIme KpaTKue
npeAcCTaBiIeHUsS O (PU3MYECKUX M XUMHYECKMX CBOMCTBaX IPOCTBHIX BEIIECTB
(B3aMMOICMCTBUE C KHCIOTAMH-OKUCIUTEIIMU), 00 UX OKCHAAX, THAPOKCHIAX U
coyisiX, uX mpuMeHeHuu. [IpencrapineHus o0 aMMHAYHBIX KOMIUIEKcaxX cepedpa u
menu. KauecTBeHHbBIE peakiiuy Ha KaTHOHBI Meu (2+) 1 cepebpa.

[{uHK: cTpoeHHe aToMa, CTeTICHh OKUCIEHUsI. XapaKTepruCTUKa GU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHUE, aM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHU/IA.
KauecTBeHHbIC peaklMM HAa KATUOHBI IIMHKA.

Kenezo: ctpoeHue aroma, creneHu okucieHus. HaxokneHue B TpUpOJE.
du3nYecKnue U XMMUYECKHUE CBOICTBA JKejie3a, MpUMEHEeHUE. buomorndyeckas poJsib
xkene3a. Oxcuawl, ruapokcuasl u comm keneza (II) m xemesa (III), mx coctas,
cBOMcTBa M ToiiyueHue. KadecTBeHHbIE peakllMM Ha KaTHOHBI jkene3a (2+) u
xkene3a (3+). UyryH u cranmp — criaBbl skesesa. [[pon3BoaCcTBO YyryHa M CTallu.
DKOJIOTHYECKHE TPOOIEMBI, CBSA3aHHBIE C METAJLTYPTrHYECKUMU MTPOU3BOICTBAMU.

OKCIEPUMEHTAIBbHOE U3YYEHUE BEIIECTB U SABJICHUM:

O3HAKOMJICHHE C oOpa3llaMd METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMU;

MOJICTTMPOBAHUE METAJUIMYECKON KPUCTATUIMYECKON PEIIETKH;

U3YUYCHUE B3aUMOJICHCTBHUS METAJIOB C BOAOHM, C pPacTBOpaMu COJIEH H
KHCJIOT, UCCJIEAOBAHKUE MPOIIECCOB AJIEKTposin3a pacTBopoB xjopuaa meau (II) u
MOAUJa Kajaus, KOPpO3UH METAJIIOB,;

U3y4deHrne OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHJIOB KaJbIlUs W HATPHS C
BOJIOM, MX THAPOKCUAOB — ¢ OKcuaoM yriepoaa (IV) u kucioramu;

M3Yy4YeHHE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KaJbIIHSI, )KECTKON BO/IBI;

U3YUYCHHUE TMPOLIECCOB TOJYyUYCHHUS TUAPOKCUIIOB XKeje3a, UX XUMHUUYECKHUX
CBOMCTB,;



U3y4YeHHE MPU3HAKOB NMPOTEKAHUS KaYECTBEHHBIX peaKIMii Ha MOHBI (MarHus,
KaJIbIIMSI, TFOMUHMS, ITUHKA, jkene3a (2+) u xene3a (3+), meau (2-+);

HaOJIIO/ICHNE U OMHCAaHUE OKpalllMBaHUS IJAaMEHW MOHAMHU HATPHS, KalIus U
KaJIBLIUS;

uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCHUJA ATIOMUHUS, TUIPOKCHAA
xpoma (III) u rugpokcuaa MUHKA;

pelIeHrne SKCIEepUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHelmue MeTamibl U uX
COEUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. BakHeunmine
BEIIECTBA W MarTepuaibl, 00JIacTU MX MpUMEHEHHusa. bezomacHoe uCHoiib30BaHHUE
BEIIECTB M XUMUYECKUX peakuuii B ObITy. llepBas momolib Nnpu XUMHUYECKUX
0’KOTrax M OTPABIICHUSX.

HoBble MaTepuralnbl 1 TEXHOJOTUH. [[pUHIUIIBI «3€JEHON XUMUN.

OCHOBBI HKOJIOTUYECKON TpPaMOTHOCTH. XUMHUA U 3J0pOBbE. 3HAUCHHE
U3y4aeMbIX XUMHUYECKUX 3JEMEHTOB M UX COCIMHEHHH I HYyHKIIMOHUPOBAHMS
opranusMa yenoseka. [lonsarue o 3m0poBoM 00pase KU3HH.

XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIeH cpefbl. IKOIOTHUYECKUE MPOOIEMBI,
CBA3aHHBIE C COCIMHEHUSIMH YIJIEPOJa, a30Ta, CEPBI, TAKEIBIX MeTAIIOB. [loHATHE
o IIJIK. Ponbs XxumMuu B pelieHrun SKOJIOTHISCKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJICHUE C
oOpasliaMy MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE MaTepHalIbl),
ONpENENICHNEe KHCIOTHOCTH NPUPOAHBIX BOJA, MOJECIUPOBAHUE IpoOLECCca
o0pa30BaHus KUCJIOTHOTO JOXIs, U3yYeHHUE €T0 BO3JACHCTBUS HA MaTEPHUAIIbI.

IToBTOpeHHe W 0000IIeHHE 3HAHMI OCHOBHBLIX pa3laesioB KypcoB 8-9
KJIACCOB

Ilepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABIECHUN O CTPOEHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUH B MEPUOJAX U TPyNIIax.

CtpoeHue BelecTBa B TBEPIOM, KUIKOM U Ta3000pa3HOM COCTOSTHUH. Buibl
XUMHUYECKOW CBSI3U. 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THMA KPUCTAIIUYECKOU
PELIETKH U BUAA XUMUYECKON CBSI3H.

Knaccudukanus XUMHUECKMX peakIUid 1O pa3iuyHbIM  [pU3HAKAM.
[Iporno3upoBaHue BO3MOKHOCTH NPOTEKAHUS XUMHUYECKHUX MPEBpPALCHUN B
pPa3IMYHBIX YCJIOBUSIX HAa OCHOBE MPEJICTABICHUN XUMHUYECKON KUHETUKU H
TEPMOANHAMHUKHU.

XHWMHUYECKHE pEeaKUHu B pacTBopax. ['maponus coneil. Peakunu okucieHus-
BOCCTaHOBJICHHUSI. DJIEKTPOIU3.



CBoiicTBa KHCJIOT, OCHOBaHHUW U coOJied B CBeTe TIPEACTaBIeHU 00
AJEKTPOJUTUYECKON  JUCCOUMAIMA U OKHUCIUTEJIbHO-BOCCTAHOBUTEIIBHBIX
peaKIusX.

Mescnpeomemmnoie ceazu

Peanuzamus MeXNpeaMETHBIX CBS3EH MPU M3YYEHUM XUMUHM B 9 Kiacce
OCYIIECTBIIICTCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U IOHATHUH, IPUHSITHIX B OTAEIbHBIX €CTECTBEHHBIX HAyKaX.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: SIBJIEHUE (Mpollecc), Hay4YHbIN (akT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KilacCuHKanus, NEPHUOJIUYHOCTD,
HAOII0/IeHHEe, JKCIEPUMEHT, MOJCIUPOBAHUE, U3MEpPEHHEe, MOJECNb, TEXHOJOTHS,
MaTepUaIbl.

dusnka: BEMIECTBO, TeNO, (U3NYECKUE BEIUYHHBI, CIMHHUIIBI H3MEpPEHUSI,
Macca, 00bEM, KOJIMYECTBO TEIJIOThI, aTOMBI M MOJICKYJIbI, arperaTHbIE COCTOSHHE
BEI[ECTBA, CTPOCHUE Ta30B, XHUIKOCTEHM M TBEPAbIX (KPUCTAUNIMUECKUX) Tel,
KpUCTAJUIMYECKasl peIIeTKa, D3JIEKTPOH, SIAPO aToma, MPOTOH, HEUTPOH, HOH,
HYKJIUJ, H30TOIbI, KBAaHTHI, PAJUOAKTUBHOCTH, albda-, 6eTa- U raMMa-u3JIyucHue,
AJIEKTPUYECKUH 3apsl, MPOBOJHUKHU, MTOTYITPOBOAHUKHU, TUIIECKTPUKH, COTHECUHBIN
CIIEKTp, pa3yioKeHHEe 0eJI0ro CBeTa B CIEKTP.

buonorus: skocuctema, 6uocdepa, hoTocuHTE3, IPOIIECChl OOMEHA BEIIECTB,
MUHEpaJbHbIE YIOOpCHHS, MHKPOIJIEMEHThI, MaKpOIJEMEHTHI, MHUTATEIbHbIE
BEIIlECTBA.

['eorpadus: armocdepa, rtuapocdepa, MUHEpaIbl, TOPHBIC TMOPOIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI, TIJIaHEeTa 3eMJIS.

TexHonorus: CTPOUTEIbHBIC TEXHOJIOTHH, CEIbCKOX031CTBEHHBIE
TEXHOJIOTMH, TEXHOJOTHH 3JIEKTPOHHOMN MPOMBIIIJIEHHOCTH, HAHOTEXHOJIOT U H.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [IPOTPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS (YIJIYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOT'O  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJie OOy4YeHHS XMMUU B €JAMHCTBE Y4YeOHOW U
BOCIIUTATENILHON JIeITeIbHOCTH 00pa30BaTEeIbHON OPraHU3allii B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUNUCKUMH COITMOKYJIBTYPHBIMH U JTYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSMH, TPUHATHIMA B OOIIECTBE NpPaBWJIAMM M HOPMaMU TOBEACHUS U
CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHUS, CaMOPa3BUTHUA M COLMAIIA3AIIH
00yJaromuxcs.

JImdHOCTHBIE  pe3yNbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaloIIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTALMA U
paciIpeHue onbITa JesTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) IaTpHOTHYECKOTO BOCTIMTAHMS:

NPOSIBIEHWE IIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M HCTOPUYECKOMY HACIEANIO, MOHMMAaHUE 3HAYEHUS XUMHUYECKOM
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccuu u cBoero pernona;

2) rpaskIaHCKOTr0 BOCIMTAHMSA:

NpEe/ICTaBIeHne O COIHUATBHBIX HOpPMaxX M TMpaBWIaX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, TMPOSBICHUE KOMMYHUKATUBHOW KYJIBTYphl B
pa3zHo00pa3HON COBMECTHOM eI TeIbHOCTH;

CTpeMJIeHHE K B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIHU B TMpoIiecce y4eOHOH U
BHEY4EOHOI esITeIbHOCTH;

TOTOBHOCThH OIIEHHWBAaTh CBOE TMOBEJCHHE W TOCTYNKHA CBOUX TOBApHILEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMSI IOCIEICTBHI
MOCTYIIKOB;

3) popMUpPOBAHUSA LIEHHOCTH HAYYHOT O MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPECTABICHUS O BEIIECTBE M XUMHUYECKON peaKkiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U HEOOXOAUMBIE IS
MOHUMAaHMS CYITHOCTH HAYYHON KapTHUHBI MHUPA;

OCO3HAHHE IIEHHOCTH HAYYHOTO TO3HAHUS NJISl Pa3BUTHUS KaXKIOTO YelI0BEKa
U MPOU3BOJAMUTENBHBIX CHJI OOIIECTBA B ILIEJIOM, POJIU U MECTa HAYKU «XUMUS» B
CUCTEME Hay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX pPAa3BUTUA MPUPOJBI,
B3aMMOCBSI34X YeJIOBEKa C MPUPOIHON M TEXHOJIOTHYECKOM Cpeoi;

No3HaBaTelIbHAsT MOTHBAIMS W MHTEpeC K OOYy4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHUIO, K HCCIIEIOBATEIbCKOM



JCATEIBPHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpAaBICHUS M YPOBHS JabHEHIIETO
oOydeHus;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKAa Ha 3JI0POBBIH 00pa3 J>KM3HU, OCO3HAHHE IOCIACACTBUH W
HENIPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOIICHHS aJIKOTOJIs, HAPKOTUKOB, KypEeHUs),
HEOOXOAUMOCTH COOJIFOAICHUS TpaBWwiI O€30MacHOCTH TIpH  OOpallieHuu C
XHMHYECKUMU BEIIECTBAMH B YUCOHBIX M )KM3HECHHBIX CUTYAITUX;

5) Tpy10BOro BOCIMTAHMS

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM JCATCIBHOCTH Kak
CCTECTBEHHOM MOTPEOHOCTH YeJIOBEKa M K MCCIIEIOBATEIBCKON JACATCIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTRBE;

pa3BHTHE MHTEpeca K NpodeccHsM, CBA3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiM HaydHO# cephl, 0CO3HAHNE BO3MOXKHOCTH CaMOpPEaIU3allui B ATOU
cdepe;

6) 3K0J10TNY€eCKOro BOCIIMTAHMS:

OCO3HAaHKME HEOOXOUMOCTH OTHOIIICHUS K MPUPOJIC KaK NCTOUYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CYIIICCTBOBAHUS;

MOBBIIIICHUE YPOBHSA JKOJOTHYECKON KYJIbTYphl: TPHOOPETCHHE OIbITA
IUTAHUPOBAHUS IIOCTYIIKOB M OIEHKM WX BO3MOXHBIX IIOCICICTBUU  JUIS
OKpYXalollel Cpeapl; OCO3HAHWE TIJIO0AJIBHOIO XapakTepa JKOJIOTHYCCKUX
npoOJieM W TMyTed WX PENICHUs; CIIOCOOHOCTh MPUMEHSATHh 3HAHUS, MOJTydacMbIC
NpH U3YYCHUM XUMUH, JUIS PEIICHUS 3a/1ay, CBSI3aHHBIX C OKPYXKAIOIIEH CpeJoi;
aKTUBHOE HENPUATHE JACHCTBUH, MPUHOCAIIMX BpEI OKpYXKalolmeh cpene;
OCO3HAaHHE CBOCH POJIM KaK IPaKJaHUHA M MTOTPESOUTENS B YCIOBUAX B3aUMOCBS3H
NPHUPOJTHON, TEXHOJOTHYECKOW W COIMAJIBHOW Cpel; TOTOBHOCTh K YYacTHIO B
PAKTHYCCKOM JIeSITEIbHOCTH KOJIOTMYECKOW HAIPaBICHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OO0YYaAOIIMXCS, OCBOUBIIMX MPOrPaMMy IO
XHUMHHU OCHOBHOT'O 00111eTr0 00pa30BaHus, BKIIOYAIOT:

YCBOCHUE MEXIUCIUILTUHAPHBIX (MEXIPEIMETHBIX) TOHITHH, OTPa’KaroIInX
MaTepHalbHOE €IWHCTBO MHpa M TMpOIecCC IMO3HaHUA (BEIIECTBO, CBOWCTBO,
DHEpPrus, SBJICHUE, HAY4YHBIH (haKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOpHS,
Ha0JII0/IeHNEe, U3MEPEHHE, UCCIIEIOBAaHUE, SKCTIEPUMEHT U IPYTHUE);

OBJIaJICHUE YHUBEPCAJIbHBIMU YYE€OHBIMHU JIeUCTBUSIMHU (IIO3HABATEIHHBIMHU,
KOMMYHUKAaTUBHBIMH,  PETYISTUBHBIMHU), BXHBIMH  JJI1  TIOBBIIICHUS
3G ()EKTUBHOCTH OCBOCHHS COJEpkKaHUS ydyeOHOro mpeaMmeTa, (OopMUPOBAHUS



KOMIIETEHIIMHA, a  Takke  MPOEKTHO-HCCIIEOBATENIbCKON  J1eATeNbHOCTH
o0y4arImuxcs B Kypce XUMHH;

CIIOCOOHOCTh MX HCIIOJIb30BaTh B Y4EOHOM, IMO3HABATEIHLHOW M COIUATBHOM
IPaKTHKE.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Bba3oBble JJoruyeckue JelicTBUA:

YMEHMSI HUCIOJb30BATh MPUEMBbl JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUU: PACKPHIBATh CMBICIT XUMUUYECKUX TMOHATUH (BBIACIATH UX CYIICCTBEHHBIC
MpU3HAKKU, YCTAHABIMBATh B3aUMOCBS3b C APYTMMH TMOHATHUSMH); aHAIU3UPOBATD,
CpaBHUBaTh, 000011aTh, BBHIOMpPATh OCHOBaHUSA JUISI  KilIacCUDHUKAUM U
CHUCTEMAaTHU3alMN XUMHUUYECKUX BEIIECTB U XUMHYECKHX PEAKIMH; yCTaHABIWBATh
NPUYMHHO-CIICJICTBEHHBIE  CBSA3HM  MEXIy OOBEKTaMH H3Y4YCHHUS, CTPOUTH
JIOTUYECKUE pPaCCyXJIeHUS (MHAYKTUBHBIC, JEAyKTUBHBIC, II0 AaHAJOTHH);
npeaiaraTb KpUTEPUU M BBISIBIATH OOIIHME 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B
U3Yy4aeMbIX Ipoleccax U SIBJICHUSAX; MPOBOJIUTHh BBIBOABI M 3aKIIOUCHUS, YMECHUS
OPUMEHATh B TMPOIECCE IMO3HAHUS TOHATHS (MPEeIMETHbIE W METaNpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMble B XMMHUHU, MPEeoOPa30BHIBATH
MOJICJIbHBIC TIPEJCTABICHUS — XUMHYECKUM 3HAK (CUMBOJI JIEMEHTA), XUMUYecKas
dbopmysia U ypaBHEHHE XUMHUYECKOW PEAKIIUM — MPHU PEIIeHUH YYEOHBIX 3ajad; C
Y4ETOM OTHUX MOJEIBHBIX TPEACTABICHUM  XapaKTEpU30BaATh M3y4daeMbIe
XUMHUYECKHUE BEIIECTBA U XMMUUECKUE PEaKIUU.

ba3oBbie mucciexoBaTe/ibCKHe JeMCTBUS (METOAbI HAYYHOI0 IO3HAHUS
BelleCTB M sIBJIEHMIT):

YMEHHSI MPUMEHSITh METOJbl HAY4YHOTO IO3HAHMUSI BEIIECTB W SIBJICHUN Ha
OMIIUPUYECKOM W TEOPETUYECKOM YpPOBHSAX B Yy4eOHOW T03HABATEIILHOW U
MPOEKTHO-UCCIIE0BATENBCKOMN AEATEIBHOCTH;

YMEHHSI HUCIOJb30BaTh MOCTABJIICHHBIE BOIMPOCHI B KAayeCTBE WHCTPYMEHTa
MO3HAHMS U CAMOCTOSITEILHO CTaBUTh BOIIPOCHI; aHATU3UPOBATH (DAKTHI, BBIABIATH
U (GopMyIupoBaTh MPOOJEMY, OINPENEeATh IeIb U 3aJaud, COOTBETCTBYIOIIHE
peleHnto mpobIeMbl; TpeasiaraTh ONMUCATEIbHYIO HIIH OOBSICHUTEIBHYIO THUIIOTE3Y
U OCYIIECTBIATH €€ MPOBEPKY; YMEHHMsI MPOBOJAUTH H3MEPEHUS HEOOXOIUMBIX
napaMeTpoB, BBIYHCICHHUS, MOJICIHPOBAHUE, HAOMIOAEHUS M OSKCIEPUMEHTHI
(peanbHBIE W MBICIICHHBIE), CaMOCTOSITEJIbHO TIPOTHO3MPOBATH PE3YyJIbTATHI,
dbopmynupoBaTh 0000IIEHHUS] W BBIBOJABI MO Pe3yjibTaTaM MPOBEJACHHOTO OIIBITA,
UCCJIEJIOBAHNS, COCTABIISITH OTYET O MPOJIeIaHHOM padoTe;

Pabora ¢ nundpopmanmeii:

YMEHHUSI OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX WH(POpMAIMK (HAy4HO-

NOMyJiApHasE JUTEpaTypa XHUMHUYECKOTO COJIEpXKaHHUs, CIPaBOYHBIE IOCOOUS,



pecypcel MHTEepHeTa); aHAIM3UPOBaTh HHPOPMALIUIO U KPUTUYECKH OLEHUBATH €€
JOCTOBEPHOCTh U  HEMPOTHUBOPEYUBOCTh, OTOMpATh M HUHTEPIPETHPOBATH
UHGOpPMAIINIO, 3HAYMMYIO NJIs pelieHus ydeOHOW 3a/lauyu; yMEHUs NPUMEHSTh
paznuyHble METOABl U (POpMYyIHpOBATH 3ampoChl TMpPU TOUCKE U OTOOpe
uHbOpMAaIK, HEOOXOAMMOW I BBITIOJIHEHHUS Y4YeOHBIX 3a/ad; HCIOJIb30BaTh
MHPOPMAIIMOHHO KOMMYHUKATHUBHBIE TEXHOJOTUM M Pa3IUYHbIE MOHCKOBBIC
CUCTEMBI; CAMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (OPMY MPEACTaBICHUS
uHbopmaluu (cXeMbl, Tpaduku, AUarpaMMbl, TaOJMIbI, PUCYHKH U ApyTHe
dbopMbl); YMEHHUSI UCIOJIb30BaTh HAYYHBIM fA3BIK B Kaue€CTBE CPEJCTBA PabOTHI C
XUMHYECKOW HHPOpMaLMe; NPUMEHSITh MeXIpeaMeTHble ((du3uueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpbl, HOMEHKIATYPY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUeOHble 1eiCTBUA:

1) ymenus oOuieHus (MMCbMEHHON U YCTHOW KOMMYHUKAIIMH ):

NPEJICTABIISATh TOJYyUYEHHBIE PE3yNbTaThl MO3HABATEIBHOM JESTEIBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IYOJMYHO BBICTYNATh C Mpe3eHTaluen
pPE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (MCCIeI0BaTeIbCKON
71a60paTOPHON MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XOJ€ [uajora u
(M) TUCKYCCHUU 3a7]aBaTh BOMPOCHI MO 0OCYK1aeMOM TeMe M BBICKa3bIBaTh UJIEH,
(bopMyTHUpOBaTh CBOM MPEIJIOKEHUS OTHOCUTENIHHO BBIMOIHEHUS MPEII0KEHHON
3a/1aumu.

2) ymeHus1 yueOHOTO COTpYAHUYECTBA (TPYIOBas KOMMYHUKAITHS):

y4acTBOBAaTh B TPYMIOBBIX (opmMax pabOTHI: IUIAHUPOBATH OpPTaHU3ALMIO
COBMECTHOW pabOThl, OMpPENENsTh CBOIO POJb, PACIPEACNATh 3aJaud MEXKIY
YJIeHaMH TPYMIBI, BBIIOJHATH CBOIO YacThb pabOThl, KOOPJAMHUPOBATH CBOU
JNEUCTBUSL C JCUCTBUSIMU JIPYTrUX YICHOB KOMAaHbI, ONPENENSATh KPUTEPUU TI0
OIICHKE KayeCTBa BBIMOJHEHHON paboThl; pemaTh BO3HHUKAIOUIUME MPOOJIEeMBbl Ha
OCHOBE yueTa OOIIMX MHTEPECOB M COIJIACOBAHMS TIO3MIIMM, y4acTBOBATh B
oOcyxJeHud, OOMEHEe MHEHMSIMH, «MO3TOBOM IITypMe» U JApPYyrux Qopmax
B3aMMO/JICHCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

OBJIE[I[GHI/IG YHUBCPCAJIIBHBIMHU y‘IG6HI>IMI/I PETYIIATUBHBIMUA I[GﬁCTBH?IMI’I
BKIIFOYACT PA3BHUTHUC CAMOOPTraHHU3adalKWHU, CAMOKOHTPOJISI, CaMOKOPpPCKIHUHN, B TOM
YHUCJIC:



YMEHHUSl peliath y4eOHble M HCCIIeIOBATEIbCKUE 3a/aud: CaMOCTOSITEIBHO
BBIOMpATh Ccroco0 pelieHus yuyeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh Haubojee MOAXOASANIMM C YY4EeTOM CaMOCTOSITENBHO
BBIJIEJIEHHBIX KPUTEPUERB), TUTAHUPOBATH CBOIO Pa0OTy MPH PEIICHUH yueOHOUN HUTu
UCCIIEIOBATEIbCKOM  3a/Jlauyd; Ha  OCHOBE  TMOJYYEHHBIX  PE3YJIbTaTOB
dbopmynupoBaTh 0000IIEHHUS U BBIBOABI, MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
NPOIIECCOB; AHAIM3UPOBATh PpE3YyJbTaThl: COOTHOCUTH CBOM JEHCTBUA C
IUIAHUPYEMBIMH  pe3yJbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJb JI€ATEIbHOCTH;
KOPPEKTHPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHUSI MPOTrpaMMbl 10 XHMHH OCHOBHOIO
oOmrero o0pa3oBaHUsI Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIlee CoJeprKaTeabHOe
SIPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXIY
co0O0l, YTO TO3BOJISIET PEaTM30BHIBATH YIJIYOJIEHHOE H3y4YeHHE KaK B paMKax
OTACJNBHBIX KJIAcCOB, TaK M B paMKax pealu3aliud HWHIUBUYaJIbHBIX
00pa3oBaTeIbHBIX TPACKTOPU, B TOM YHCJIE UCIIOJIb3Ysl CETEBOE B3aUMOJICHCTBUE
opranuzanuu. [lo 3aBepiieHHH pean3allui MPOTPaMMBbl YIITYOJIECHHOTO YpPOBHS
oOydJaromuecs CMOTYT JIeTallbHee OCBOMTH MaTepuall, OBJAJETh PaCIIUPEHHBIM
KPYTrOM MOHSATHI U METOJOB, PEIIaTh 3a7a4u 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOITUMHUCS HAYYHBIX
3HaHUW, YMEHUH M CHOCO0OB JEHCTBHH, cHeNUUUECKUX JIs1 TpeaMETHON
obnmactu «XWMHUS», OCHOBHI HAYYHOTO MBIIIJICHUS; BHJABI JACATEIBHOCTH 10
MOJIYYEHHUIO HOBOTO 3HAaHMS, €ro HHTEpIpeTalud, mpeoOpa3oBaHUIO U
NPUMEHCHUIO B PAa3IMYHBIX YYEeOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBHSX;
o0ecrieyrBalOT BO3MOXKHOCTh YCHENIHOTO OOyYeHHs Ha CIEAYIOIIEM YPOBHE
oOpa3zoBaHwUs.

K xoHmy oOyueHuss ¢ 8 knacce y oOyudaromierocss OyayT chopMHpoOBaHbBI
CIIEIYIONME TPEeIMETHBIE pPe3yabTaThl H3YYCHHS XUMHUH Ha YIIyOJCHHBIM
YpOBHE:

pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN DSJIEMEHT, METajul, HEeMEeTalUl, aJUIOTPOIHs, MPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIEeCTBO, CMeCh (OJHOPOJHAs M HEOJHOPOAHAs), BAJICHTHOCTH,
OTHOCHUTEJbHAs aTOMHAas M MOJIEKYJspHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas JOJS XUMUYECKOTO DJEMEHTa B COEAMHEHUH,
MOJIIPHBIN 00bEM, OTHOCUTEIbHAS TUIOTHOCTh Ta30B, OKCHUJ, KUCJIOTa, OCHOBaHUE,
colib, aMQoOTepHbI oOKcull, amMQPOTEpHBIH TUIPOKCHUI, XUMHUYECKas peaKius,



KJaccuuKaIus peakiuii: peakiuu COCIUHECHUS, PEaKIIU Pa3I0KEeHHS, PEeaKIuu
3aMeIeHns, pPeakiMu OOMEHa, PK30- W JHJIOTEPMUYECKHE PEAKIIMU; TEeIJIOBON
s ekt peakiuu; AIpo aToma, DJICKTPOHHBIA CIIOM aToma, aTOMHash OpOWTallb,
paauyc aroMa, XMMHUYECKasi CBsS3b, MOJISIPHAS W HEMOJISIpHAS KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, HMOH, KAaTHOH, AaHHMOH, PacTBOpP, MaccoBas JOJIsI BEIECTBA
(TpolieHTHasT KOHIICHTpAIMs) B pacTBOpPE, MOJIAPHAsl KOHIICHTpAIlMs BEIeCTBa B
pacTBOpe; BIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIUTEIU U
BOCCTAHOBUTEIIH, OKHCJICHUE " BOCCTAaHOBJICHHUE, OKHCIUTEIILHO-
BOCCTAHOBHTEIILHBIE PEAKIIUU, METO/T AJICKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX TMOHSTHUM U
MPUMEHSITh 3TH MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPALCHHUIA;

UCITIOJIH30BaTh XUMUUYECKYI0 CHMBOJIMKY JIJII COCTAaBJICHUS (POPMYJI BEIICCTB
U YpaBHEHUN XMMHUYECKUX PEaKIUi;

OTPENENIATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHCHHSX,
CTENIEHb OKHWCJIEHUSI D3JIEMEHTOB B OWHApPHBIX COCIMHEHUSX, IMPUHAJIECKHOCTh
BEIIECTB K OIpPECICHHOMY KJIacCy COeAUHEHUM 10 opMysiaM, BUAbI XUMHUECKOMN
CBs3U (KOBJICHTHOW M MOHHOW ) B HEOPTaHUUECKUX COCTMHEHUSX;

pPacKphIBaTh CMBICI 3aKOHOB COXPAHEHUS MacCChl BEIIECTB, IOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akoHa [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHON
TEOpHH, 3aKOHa ABOTaJipo U €ro CJIEACTBUM, MPEACTABICHUN O HAYYHBIX METOAaX
MO3HAHUS, B TOM YHCJIE OKCIHEPUMEHTAIBHBIX M TEOPETHYECKUX METO/axX
MCCJIEIOBaHNS BEILIECTB U U3YYEHUS] XUMUUECKUX PEAKIIUIA;

JEMOHCTPUPOBATh TMOHUMAHUE MEPUOJMYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJIOXKEeHUs B [lepuoauueckoit cucreme:

OMHUCHIBATh MW XapakTepu3oBaTh TaOiuuHyro ¢opmy Ilepuognyeckoit
CHUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3jnyarh MOHITUA «TJIaBHas noarpymnmna (A-
rpynmna)» u «nobounas noarpynna (b-rpymnma)y, «maabie IEpHoab» U «OOJbIITHE
MIEPUOIBI»;

COOTHOCUTHh 00O3HAYEeHUs, KOTOpble UMeroTcs B Tabmuie «llepromnueckas
cucreMa XuMHYeckux odjgemeHTtoB J[. . MeHzaeneeBa», ¢ UYHCIOBBIMH
XapakTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj
sypa, 00I1ee YUCIIO MIEKTPOHOB M PACTIPEICICHUE UX T10 JJIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBS3b TIOJIOKEHMsI dJeMeHTa B Ilepuoaudeckoil cucreme ¢
pacnpeieieHueM SJIEKTPOHOB IO SHEPreTUYECKUM YpPOBHSAM, TOAYPOBHSIM U
OopOHUTAJISIM aTOMOB MEPBBIX YETHIPEX MMEPUOJIOB;

KJIacCU(PUIIUPOBATh XUMHUUYECKHE OJJIEMEHTHI, HEOpraHWYeCKue BEIIeCTBa,
XUMHUYECKHE peakiuu (10 YUCIIY U COCTaBY yYacTBYIOIIUX B PEAKIIUH BEIIECTB, 1O
TeroBoMy 3 dexry);



XapaKTepu3oBaTh (ONMUCHIBATh) (GU3HYECKHE UM XHMHYECKHE CBOMCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB: KUCIOPO/a, BOJOPOAA, BOIBI, O0IIME XUMUUECKHE
CBOICTBa OKCHJIOB, KHCJIOT, OCHOBAHWI M COJieH, T€HETHUYECKYI0 CBSI3b MEXIY
HUMHU, TOATBEpPXKIasi NMpUMEpaMU MOJIEKYJSIPHBIX YpaBHEHUI COOTBETCTBYIOLIMX
XUMHYECKUX PeaKIInii;

ONMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA U BOJABI B MPUPOJHBIX MpOIeccax, B
KUBBIX OpPraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH,
BO3MO’KHOE HCIIOIh30BaHNUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TMPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT HUX
cocTaBa M CTPOEHHUS, BO3MOXKHOCTH MPOTEKaHUS XUMHUYECKUX NpPEBpAILCHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUKCIISITh OTHOCUTEIBbHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEHTa 1Mo (opmylie coeAuHEHUs, HAXOAUTh
NpOCTEHIIYI0 (hOPMYJITYy BEHIECTBA 10 MACCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JOJIO BEIeCTBa B PacTBOpPE, MOJSPHYIO KOHIICHTPAIMIO BELIECTBA B
pacTBope, MPOBOUTH PACUETHI MO YPABHEHUSIM XUMUYECKON peakInu;

NPUMEHSITh OCHOBHBIE ONEPAIMU MBICIUTEIBHON JESITEIIbHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3aIMI0, KIAaCCU(UKAINIO, BBISBICHHUE
NPUYUHHO-CIICJICTBEHHBIX CBs3€M — Il M3Y4YEHUS CBOMCTB BELIECTB W
XUMHYECKUX PEaKlUid, €CTECTBEHHO-HAYYHbIE METObI MO3HAHUS — HAOJIOCHHE,
U3MEpEeHne, MOJCIIMPOBAHUE, SKCIEPUMEHT (pealbHBbI W MBICICHHBIA) — IS
OCBOCHHUSI Y4EOHOTO COJIEp>KaHNUS;

packpeiBaTh  CYIIHOCTH IPOILIECCOB  OKUCIEHUS W  BOCCTAHOBJICHUS,
COCTaBIIAITh YPaBHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIIHii
(MeTo/1I0M 3JIEKTPOHHOTO OajlaHca);

YCTaHaBIMBATh CBA3UM MEXKAY pEalbHO HAOI0IaeMbIMU XUMHYECKUMU
SBJICHUSAMH M TIPOIECCAMHU, NMPOUCXOASIIIMMHU B MaKpO- 1 MUKPOMUPE, OOBSICHATH
NPUYUHBI MHOTOOOPa3usi BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIpYTuX y4eOHBIX MPEAMETOB;

cobmomaTh TpaBwia Oe3omacHOM  paboTel B JlabopaTopuud  TpH
UCIIOJIb30BAaHUM XMUMHUYECKOM TOCyIsl M OOOpyAOBaHUS, a Takke IMpaBuiia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH BBITTOJIHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaAOOT MO MOIYYEHUI0O U COOMpaHUIO
ra3o00pa3HbIX BeIlIeCTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OTIpEJICTICHHOM  MacCcoBOM  J10Jeil  pacTBOPEHHOTO  BEIIECTBA,  PELICHHUIO
HKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPTraHWYECKUX
COCJTUHECHUI;



JEMOHCTPUPOBATh  BJAJICHUE OCHOBAMU  XMMHYECKOM TIpaMOTHOCTH,
BKJIIOUAIOIIEe yMeHUs 6e30macHoro oOpalleHHs ¢ BElECTBAMHU, MCIOIb3yeMbIMU
B IMOBCETHEBHOM >KU3HU, a TAK)KE 3HAHUE MPABHUII MOBEJICHUS B LIETAX COSPEKECHHUS
3JI0pPOBbSI 1 OKPYKAIOIIEeH CpeIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyudaromierocss OyayT copMHpoOBaHbBI
CIIEYIONME TPEIMETHBIE pPe3yabTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PaCKpBIBATh CMBICI OCHOBHBIX XMUMHYECKUX MOHATUN: XUMUUYECKUNA AJIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, AaHWUOH, DJIEKTPOOTPUIIATEIBHOCTh, CTEMECHb
OKHCJICHUS, XUMUYECKasi Peakius, TeIIoBou 3(peKT peakiuu, Mojb, MOJISIPHBIN
00BbEM, pacTBOp;

AJIEKTPOJUTHI, HEIJICKTPOIUTHI, DJICKTPOJIUTAYUECKAS] AUCCOLUAIUSA, PEAKIIUU
MOHHOTO OOMEHa, THUAPOJU3 COJiel, oOpaTuMble W HeoOpaTUMbIe pEeaKIuHy,
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH, OKHUCIUTENb, BOCCTAHOBHUTEIIb,
OKHCJIEHHWE€ W BOCCTAHOBJICHHE, JJICKTPOJIU3, aJUIOTpOIus, amM(OTEepHOCTb,
XUMUYEeCKasi CBs3b (KOBaJICHTHAs, MOHHAS, METaJUIMYecKas), MEXKMOJICKYJIIpHbIC
B3aUMOJICHCTBHS (BOJIOPOJIHAsI CBsI3b, CHWIBI BaH-nmep-Baanbca), KOMIUIEKCHBIE
COCIMHEHUS, KPUCTAIUTMYECKHE penieTKH (MPUMUTHBHAS KyOuueckasi, 0OBEMHO-
LEHTPUPOBaHHAasI KyOuueckas, rpaHelleHTPUPOBAHHAS KyOudeckas,
rekcaroHajabHasl IUIOTHOYIAKOBaHHas), KOPPO3Us METAaJIOB, CIUIABBI; CKOPOCTh
XUMHUYECKOW peaKkIuu, KaTajlnu3, XMMUYECKOE paBHOBECUE, DIIEMEHThl XUMHUECKOM
TEPMOJAVHAMHUKH KaK OJTHOM M3 TeOpeTUYECKUX OCHOB xumuu; [1J1K;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XMMHUUYECKUX TIOHATHH U
NPUMEHSITh 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALCHHUIA;

UCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTAaBJICHUS (POPMYJI BEIICCTB
U YpaBHEHUN XMMHUYECKUX PEaKIIUi;

ONpeAeisiTh BaJEHTHOCTh M CTENEHb OKUCJCHHS XUMHYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OMPEACICHHOMY
KJIacCy COeIWHEHMH 1o (opmyliaM, BUIBl XUMHUYECKOW CBSI3U (KOBAJCHTHOM,
MOHHOW, METAJINYECKON) B HEOPraHMYECKUX COEAWHEHUAX, 3apsj HOHA IO
XUMHUYECKOU (opMyIie, XapakTep Cpellbl B BOJHBIX PacTBOpPaxX HEOPTraHUYECKUX
COEIMHEHUM, TUM KPUCTALIMYECKON PEIIEeTKH KOHKPETHOIO BEIIECTBA;

packpbiBaTh cMmbici Ilepuoguueckoro 3akona [J[. M. MenneneeBa wu
JTEMOHCTPUPOBATH €TI0 MOHUMAHHUE:

OMHUCHIBATh MW XapakTepu3oBaTh TaOiuuHyro ¢opmy Ilepuognyeckoit
CHUCTEMBbl XMUMUYECKHMX DJIEMEHTOB: pa3iuyaTh MOHATUA «A-rpynma» u «b-
TPYIIay, «Majble MEPUOLI» U «OOJIBIINE TIEPHOIBIY;



OOBSICHATH CBA3b TMOJIOXKEHUs »dyeMeHTta B llepuoanueckoit cucreme c
pacrpenereHueM BJIEKTPOHOB [0 DJHEPreTUYECKUM YPOBHSAM, IOAYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

BBIIEIISATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB AJIEMEHTOB U UX
COEIMHEHUM (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB M THJPOKCHJIOB) B MpeAeiax MaJbIX IMEPUOJOB U TJIABHBIX MOATPYII C
Y4ETOM CTPOEHHS UX aTOMOB;

PacKpbIBaTh CMBICJ TEOPUH JIEKTPOJIUTUUYECKON AUCCcOLMalny, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHAa JEWCTBYIOIIUX MacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMH, HanpaBJI€HUS CMEMIEHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB;

KJIacCU(UIUPOBATh XMMHUYECKHE BJIEMEHThI, HEOpraHMYeCKHEe BEIIECTBa,
XUMHYECKUE PeaKkinu (10 YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKIIMU BEIIECTB, 110
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO0 H3MEHEHUIO
CTeNleHEeH OKMUCIEHUS XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTajau3aTopa);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHWYECKUX COCIAWHEHUM, MOATBEPXKAAas 3TO OMUCAHUE
npuMepaMyd  MOJIEKYJSIPHBIX WM HMOHHBIX  ypaBHEHUW  COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHUS: SJIEKTPOJIUTUYECKON JUCCOLMALIMY KUCIIOT, HIEI0Yen
U COJIel; TOJIHbIE M COKpAIlEHHbIE YpaBHEHUS peakIil HOHHOrO OOMEHa;
peakiuii, MOATBEPKAAIOIINX CYUIECTBOBAHUE T'E€HETUYECKON CBS3U MEXIY
BEILECTBAMU PAa3JIMYHBIX KIACCOB;

pacKpblBaTh CYIIHOCTh IMPOLECCOB THAPOJIM3a COJIEW TOCPEICTBOM
COCTaBJIEHUSI KPaTKUX MOHHBIX W MOJIEKYJSIPHBIX YPABHEHUHN pEaKIUi, CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  MOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO OajlaHca dTUX PeaKIHii;

IpeACKa3bIBaTh XapakTep Cpeabl B BOAHBIX PACTBOPAX COJIEH;

XapaKTepu3oBaTh (ONMUCHIBATh) (U3HYECKHE UM XHMHYECKHE CBOMCTBA
IPOCTHIX BEIIECTB (KUCIOPOA, 030H, rpaduT, aiMa3, KpeMHuUM, 6op, a3ot, Gocdop,
cepa, XJop, HATPU, Kalluil, MarHui, KaJIbIWAN, AJTFOMUHUHN, KEIE30, MEJlb, IIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIOXKHBIX BEIIECTB, B TOM YHUCJE€ HMX BOJHBIX
pacTBOpOB (aMMHUaK, XJOPOBOAOPOJ, cepoBojopona, okcunabl yriaepoxa (II, IV),
kpemuaus (I1V), azora (I, II, III, IV, V) u dochopa (I, V), ceprr (IV, VI),
CEepHHCTasl, cepHasi, a30THasi, QocdopHasi, YrojpHas, KpPEMHHUEBAs KHUCIOTHI,
OKCHUJIBI U TUAPOKCUAbl MeTamioB IA—IIA-rpynn, amomunus, meau (1), nuHka,
xenesa (11 u I10));



HOSICHSTh COCTaB, OTHEJbHBIE CIOCOOBI TMOJYYEHHS U CBOMCTBA CIOKHBIX
BEIECTB (KUCIOPOACOEpKAIIMe KUCIOTHI XJIOpa, a30THUCTas, OOpHas, yKCyCHas
KUCIIOTHI M MX coyid, rajoreHuasl kpemaus (IV) u docdopa (III u V), okcun u
ruapokcua xpoma (II1), mepmanranar kamus;

OMUCHIBATh POJIb BAKHEUIINX U3YyYaEMbIX BEIIECTB B IPUPOJHBIX MpOLiEccax,
BJIMSIHUE HA KUBBIE OPraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACISIX SKOHOMHUKH,
UCITOJIb30BAHUE JJISI CO3JaHUsI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTH;

IPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KauyeCTBEHHBIM COCTaB Pa3IUYHBIX
BEILECTB, PACllO3HABATh ONBITHBIM MYTEM COJIEpXkKAUIMecs B BOJHBIX PacTBOpax
WOHBI: XJOpHI-, OpoMuA-, HOIUI-, Ccyiab(dar-, ¢ocdar-, kapOoHAT-, CHIHKAT-,
cynbdut-, cynbua-, HUTpAT- U HUTPUT-UOHBI, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllus, aTlOMUHUS, Kee3a (2+) u xkenesa (3+), meau (2+),
IUHKAa;

OOBSCHATHh U MPOTHO3MPOBATH CBOMCTBA BaXKHEUIIIMX M3y4aeMBbIX BEIECTB B
3aBUCHMOCTH OT UX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOMCTB, BO3MOXXHOCTb MPOTEKaHUSI XWUMHUYECKUX MPEBPALICHUI B Pa3IMYHbBIX
YCIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XWMHYECKONM KHUHETUKU U
TEPMOANHAMHUKHU;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JIeMeHTa 1Mo (GopMyse COSAMHEHHS, MacCOBYIO
JOJIF0 BEUIECTBA B pacTBOPE, MOJBHYIO JIOJK0 XUMHUYECKOTO JJIEMEHTa B
COEMHEHNH, MOJSIPHYIO KOHUEHTpAlMI0 BEIIECTBA B pacTBOpe, HAXOIAUTh
IpOCTENIIYI0 (hOPMYJITYy BEHIECTBA 10 MACCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOJIUTH PAacuUeThl M0 YPABHEHUSAM XMMHUYECKHX PEAKIMN C y4eTOM HEIO0CTaTKa
OIHOTO W3 PEAreHTOB, MPAKTUYECKOrO0 BBIXOAA MPOAYKTA, 3HAUYEHHS TEIJIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMecei;

cobmomaTh mpaBwia Oe3omacHOM  paboTel B JlabopaTopuu  TpH
UCIIOJIb30BAaHUM XMUMHUYECKOM TOCyIsl M OOOpYyAOBaHUS, a TakkKe IMpaBuiia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH BBITTOJIHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaAOOT MO MOIYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka M YIJIEKHUCIOr0 Tas3a) U PEIICHUI0
AKCHEPUMEHTAIBHBIX 3aJa4 10 TEeMaM Kypca, TMpPEICTaBISATh pe3yJbTaThl
sKCIiepuMeHTa B (OopMe BBIBOJIOB, JI0KA3aTENbCTB, rpad)MKOB, TAOJIHIl U BBISBISTH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OIEpPALlMA MBICIUTEIBHON AEATENbHOCTU (aHaIu3 U
CUHTE3, CpaBHEHHE, O000O0IIEHNE, CHUCTEeMaTH3allMI0, BBISIBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H) IPU U3YYEHUU CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUM,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJaMU TMO3HaHUA (HaOIIOZeHUE, U3MEpPEHNE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIN);



NPUMEHATh  TpaBWjia  OE30IacHOro  OoOpamlieHuss ¢ BEIIeCTBaMH,
UCIIOJIb3YEeMBIMH B TIOBCCJHCBHOM JKWU3HH, IIpaBWJIa IIOBEIACHUS B IICIIAX
cOepeKeHUs 370pPOBbS W OKPYKAIOIICH NPHPOJHONW Cpeabl, MOHUMATh BPE]
(OTIacHOCTh) BO3JICHCTBHMSI HA JKMBBIC OpPraHU3MBI OIPEACIICHHBIX BEIICCTB,
HOSICHATh Ha TPHUMEpax CIIOCOOBI YMEHBIIICHUS M MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JICHCTBYS, 3HAYCHHUE KUPOB, OCIIKOB, YIJICBOJIOB JUIsl OPraHK3Ma YeJIOBEKa;

MCIIOJIb30BaTh TOJYYCHHBIC MPEACTaBICHHUS O cdepax NpodecCHOHATbLHOM
JCATEIIBHOCTH, CBI3aHHBIX C HAYKOH U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
1T Ipo(hEeCCHOHATBLHOM OPUEHTAIMW W JIJIT OCO3HAHHOTO BBIOOpAa XUMHUHU Kak
npoQHUILHOTO TpeIMeTa IpPH MPOAOHKCHHUH OOyYeHHsS Ha YpOBHE CPEIHEro
oO1rero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW IMPOCKTHO-HCCIICIOBATEIBCKON JEATCIBHOCTH
XHMHYECKOM W XHMHMKO-3KOJIOTHYECKOW HAIPABJICHHOCTH, NPUOOPECTH OIIBIT
NPOBEJICHUS YICOHBIX UCCIICIOBAHUI B YCIIOBUSAX 00pa30BaTEIIbHBIX OPraHU3aIUH,
a TaKXe opraHu3anuii (IICHTPOB) JOMOTHUTEIBHOTO 00pa30BaHuUs JACTCH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KITIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB u (undposbie)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl

Paznen 1. HepBOHa‘laJIbele XUMHUYECCKHUEC ITOHATHUSA

Xumusi — BaXkHast 0071acTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKON 10 2
JeSITEIbHOCTH YEJIOBEKa

BemecTBa 1 XuUMHU4ecKue
1.2 28 1
peakuuu

Uroro no pazgeny 38

Pazjen 2. Baxueiiume npeacrtaBuTe/ M HEOPraHMYeCKUX BellIeCTB

Bosngyx. IlonsaTtue o razax.

2.1 19 1 1
Kucnopon. Oxcuabt

29 Bopopon. Ilonsitue o kucnorax u 2 |
COJISAX

53 Bona. PactBopsl. Ilonstue 06 13 | 1

OCHOBAaHHUAX

OCHOBHBIE KJIACCHI
2.4 . 16 1 1
HEOPraHWMYECKUX COCIMHCHHIMA

Hroro no pazgeny 61

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PeaKIMU




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 18
XUMUYECKHX djieMeHToB [[. U.
MenneneeBa. CtpoeHue atoma
XuMuueckasl CBs3b.
3.2 OKHCIUTENTBHO- 16
BOCCTAaHOBHTEIHHBIC PEAKITUU
Hroro no pazgeny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
Pa3nes 1. BemecTBo U XuMuueckasi peakuus
11 IToBTOpEHUE U yriyOiieHne 3HaHU| 0 2
' BEIIIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 | |
XUMUYECKUX PEaKITHi
13 DNEeKTpOIUTHYECKAs TUCCOLIUALIHUS. 14 | )
' XuMHUYECKHE PEaKIii B pacTBOpax
Hroro no pazgeny 36
Pa3nen 2. Hemeranibl 1 UX coelMHEHUS
21 OOm1ast XxapaKTepUCTHKA XUMHUYECKIX g !
' snemenToB VIIA-rpymimsl. ['anoreHsr
OOm1ast XxapaKTepUCTHKA XUMHUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 10
COEJIMHEHUs
OOm1ast XxapaKTepUCTHKA XUMHUYECKIX
2.3 sneMeHToB VA-rpymnmsl. A30T, hocdop u ux 12 1
COEJIMHEHUs
OOmast XxapaKTepUCTHKAa XUMHUYECKIX
2.4 anemeHToB [VA-rpynmel. Yriepoa u 13 1 2
KPEMHHI1, UX COeIMHEHUS. bop
Hroro no pazgeny 43




Pa3gen 3. Meraiibl 1 UX COeTUHEHUA

3.1 OO0mue cBoiicTBa METANIOB 10
3.2 Baxneiire MeTaibl U UX COCTMHEHUS 22 2
Uroro no pazgeny 32
Pasnen 4. Xumus u okpyskaiomas cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEIOBEKA. 5
' OCHOBBI IKOJIOTHUECKOH TPaMOTHOCTH
Hroro no pazneny 5
Paznen 5. O6001menne 3HaHu
51 [ToBTOpEeHUe 1 0000IICHNE 3HAHUT 10 )
' OCHOBHBIX Pa3/IeJIoB KypcoB 8—9 kiaccoB
Hroro no pazgeny 10
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




IHOYPOYHOE IINTIAHUPOBAHHUE
8 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

[Ipenmer xumuu. Posib XuMuu B KU3HU
JeJI0BEeKa

[TonsiTne 06 UCTOPUH BO3HUKHOBEHUS U
pa3BUTHUSA XUMUU. XUMHsI B CUCTEME HayK

Temna u BeniecTsa. Pu3nueckue u
XUMHYECKHUE CBOVCTBA BEIIECTB

du3nyeckre 1 XUMHUUECKHUE SIBICHUS

IToHATHE O TEOPETUYECKUX METONAX
ITIO3HAHMS B €CTECTBEHHBIX HayKaX.
VcTouHMKH XUMHUYECKOH HH(POpMAITUH

HpeHCTaBHeHI/ISI O HAYYHOM IIO3HAHWUHU HA
SMIIMPUYECKOM YPOBHE: HAOIIOACHHE,
M3MEpEHHUe, SKCIIEPUMEHT, MOJICIIMPOBAHUE.
ITonsarue o METOdax pa6OTI>I C XUMHNYECCKUMHN
BemiecTBamMu. OO60py1I0BaHNUE MIKOJIBHOM
XMUMHMUYECKOH J1abopaTopuun

IIpakTnueckas padorta Ne 1 mo teme
"ITpaBuma paboTsI B 1a00PaTOPHH U TPUEMBI
oOparmieHus ¢ 1abopaTopHbIM
obopynoBanuem"

YucThle BEECTBA U CMECU




9 CriocoOsI pasnienieHus cMeceit
[IpakTnueckas padborta Ne 2 o teme

10 "Pa3nenenue cMecell (Ha mpuMepe OUUCTKU
MoBapeHHOoM coJmn)"

11 ATOMBI U MOJIEKYJIBI

12 XUMHUYECKUE ITIEMEHTHI

13 IIpocTsie 1 CI0KHBIE BELECTBA

14 BemecTBa MOJEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

15 Xumuueckasi popmyna. BaneHTHOCTH aTOMOB
XUMUYECKUX DJIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEILLIECTB

17 Onpenenenre BaJEHTHOCTH aTOMOB I10
dbopMyniaM OMHAPHBIX COCTUHEHUI

13 OTtHocuTeNnbHAsE aTOMHAs Macca.
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTENIBHOM MOJIEKYJISIPHOM

19 MaccChl BEIECTB, MOJISIPHON MacChl, MacChl
BEILIECTB U KOJINUECTBA BEIIECTBA

20 MaccoBast 107151 XMMHUYECKOTO 3JIEMEHTA B
COCIMHEHUU

71 Brrunciienust MacCoBOM JOJIM XUMHUYECKOTO
aJieMeHTa 1o (popmyIie coeTMHeHUs

2 Haxosxnenne npocreiimiei hopmyitbt
BEILIECTBA MI0 MACCOBBIM JIOJISIM 3JIEMEHTOB
Beruncnenus npocteiimeit hopMyIsl

23 BEILIECTBA M0 MACCOBBIM MJIM MOJIBHBIM

J0JIAAM 3JICMCHTOB




24

KomnuectBo BemiectBa. Moiib

BzauMmocBs3s KOJIM4YE€CTBA, MaCChbl M1 YHCJIa

25 CTPYKTYPHBIX €JIUHUII BEIIECTBA

26 MomnsipHast Macca CMECH BEIIECTB

7 MoubHas 101 XMMHYECKOTO DJICMCHTA B
COCIMHECHUH

73 Haxosxnenne npocreiimiei hopmyitbt
BEIIECTBA IO MOJLHBIM JOJISM JICMSHTOB

29 XUMHUYECKHUE SIBJICHUS. XUMUUYECKasl pEeaK s
U €€ PU3HAKU

30 3aKoH COXpaHEHHUs MacChl BEIIECTB

31 AToMHO-MoJIeKysipHast Teopusi. JKu3Hb 1
nestenbHOCTh M. B. JIoMmoHOCOBA

32 XUMHUYECKUE YPABHEHUS

33 THUIBI XUMHYECKUX PEAKLIHI
Pacuérel Mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MacChl HCXOIHBIX BEIIECTB MJIN
MPOJAYKTOB PEaKIINHU
Brrunciienus no ypaBHEHUSIM XUMUYECKOU

35 peaKIMK: KOJMYECTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIINU
Brrunciienus no ypaBHEHUSIM XUMUYECKOU

36 peaKIMK: KOJMYECTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIINHU

37 O00011IeHNE ¥ CUCTEMAaTH3aIIUs 3HAHUM

38 KonTtposneHas padota Ne 1 mo teme




"BemecTBa U XumMuieckue peakiuu"

39 Bo3ayx — cMmech razos. [lonsrtue o razax.

40 3axoH ABoraapo. MouisipHblii 00BEM Ta30B
Brruncnenust o0bEMa, KOJTMYEeCTBA BEIIECTBA

41 rasa 1o U3BECTHOMY €0 KOJUYECTBY
BEIIECTBA, 00bEMY

42 OTHOCHUTENBHAS TIJIOTHOCTh Ta30B

43 BrrunciieHuss OTHOCUTENBHOM MIIOTHOCTH
razoB
Ornpenenenre OTHOCUTENBHOM

44 MOJIEKYJIIPHOM MacChl Ta3000pa3HOTo
BEIIECTBA MO0 U3BECTHON OTHOCUTEIBLHOM
MJIOTHOCTH
BrrunciieHuss OTHOCUTENIBHOM MOJIEKYJISIPHOM

45 MAcCChI ra3a Mo U3BECTHOW OTHOCHUTEIIBHOMN
MJIOTHOCTH

46 OOBEMHBIE OTHOIIIEHUS Ta30B MPU
XUMUYECKUX PEAKIUIX

47 Beruncnenus 006EMOB ra3oB 10 ypaBHEHUIO
XUMHUYECKON peaKkuu

48 Kucnopon — snemMeHT u mpocToe BEIIECTBO

49 Oxkcust

50 CriocoOsI MMoTydeHust KHCIIOpOo/ia B
nabopaTopuu U MIPOMBIIIIIICHHOCTH
[IpakTnueckas padora Ne 3 o Teme

51 "[Tonyuenue u cobupanue KUCIOpoa,
M3y4YEHUE ero CBOMCTB"

52 Kpyrosopot kuciopoaa B mpupoje




53

O30H — IO TPOMHAS MOTU(PUKAIIHS
KHCJIOpOJia

54

TemtoBoit 3 hekT XuMUIeCcKol peakIumy,
TEPMOXUMHUYECKHE YPABHECHUS, IK30- U
SHIOTEPMHUYECKUE PEAKITUU

55

Tommgo. Mcnons3oBanue yrisl 1 METaHa B
Ka4eCTBE TOIIMBA. 3arps3HEHUE BO3yXa.

56

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKkIy: KOJMYeCTBa BEIIECTBA, 00BbEMA,
MAaCCBhI IO U3BECTHOMY KOJIUYECTBY
BeIlleCTBa, 00bEMY, Macce peareHTOB WIH
MPOJIYKTOB pEaKUU

57

KonTtponsHas padota Ne 2 mo teme "Bo3myx.
Kucnopoa. Oxcupanr"

58

Boopo — 37eMeHT U IPOCTOe BEIIECTBO

59

Croco0bl TOJTy4eHUs BOJOPO/Ia B
nabopaTopuu U MIPOMBIIIIIICHHOCTH

60

IIpakTnueckas padota Ne 4 o Teme
"[lonyuenue u cobupanue BoJI0poa,
U3Y4YEHHE €ro CBOMCTB"

61

Hcmons3oBanue BOIOpPOaAa B KAYECTBE
TOIIJIMBA

62

ITousarue o xkucmorax u coirtx. Cocras
KHUCJIOT U COJIEN

63

Berunicnenus 00b€Ma, KOJMYECTBA BEIIECTBA
rasa 110 U3B€CTHOMY €T'0 KOJIMYECTBY
BEIIEeCTBA WM 00bEMY

64

Beruncnenus 006EMOB ra3oB 10 ypaBHEHUIO




XUMHUUYECKON peaKkuu

65

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKkIy: KOJMYeCTBa BEIIeCTBa, 00BbEMA,
MAaCCBhI IO H3BECTHOMY KOJIUYECTBY
BeIlleCTBa, 00bEMY, Macce peareHTOB WIH
MPOJIYKTOB pEaKUU

66

dusnueckue ceoiictsa BoLl. Boaa B
pupoae

67

Anann3 u CUHTE3 — MCTOABI U3YUYCHUSA
cocTaBa BOJBI

68

XUMHYECKHE CBOIICTBA BOJIBI

69

CocTraB OCHOBaHUN

70

PactBopbl. PacTBOPUMOCTS BEIIECTB B BOJE

71

HacwlImmeHnHbie 1 HEHACHIIICHHEIE,
KOHLIEHTPUPOBaHHbIE U pa30aBICHHbIE
pacTBOpEI

72

CriocoObl BEIpaKEHHS KOHIICHTPALIUU
pPacTBOPOB: MaccoBasi I0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJIIPHAsI KOHIICHTPALIUs

73

[IpakTnueckas padbora Ne 5 o Teme
"[IpuroToBiieHHE PaCTBOPOB C ONPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOTO
BeuecTna.l[puroroienne pacTBopos ¢
OIPENENEHHON MOJIIPHON KOHIEHTpaen
pacTBop&HHOrO BelecTna'

74

Brrunciaenus ¢ UCIOIb30BaHUEM HOHSITHS
«MaccoBasd J0JIA BCUICCTBA B paCTBOPCH

75

BrraucineHus ¢ UCIOJIL30BaHUEM TTOHATHS




«MOJISIpHAst KOHLEHTPALUs PacCTBOPEHHOTO
BEIIECTBA»

Ponbe pacTBOpOB B IpUpoJIe U )KU3HU

76 yenoBeka. KpyroBopot Boibl B Ipupo/e

77 3arpsi3HeHHe IpUpOoIHBIX Boa. OxpaHa u
OYHCTKA MTPUPOTHBIX BOJI.
Bbrancnenus ¢ ucnoiabp3oBaHneM rpadukon

78 PacTBOPUMOCTH JIJIsl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 Brrarcnenus ¢ UCIob30BaHUEM MTOHATHS
«MaccoBast JI0JIs BEIIECTBA B PACTBOPE»
Brrarcnenus ¢ UCIob30BaHUEM MTOHATHS

80 «MOJIIpHasl KOHIIEHTPALXs paCTBOPEHHOTO
BEIIIECTBAY
Brrancnenus ¢ ucnoiap3oBaHneM rpadukoB

81 PacTBOPUMOCTH JIJIsl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

82 O06o00mIeHre U cucTeMaTru3aus 3HaHUK

23 KonTtponesHas padota Ne 3 o reme
"Bonopon. Bona. PactBopsl. OcHoBanus"

%4 Oxcunpl: cocTaB, Kiaccudukanus,
TPUBUATBHBIC HA3BAHUS

85 [Tosmydyenne 1 XMuMHYECKHE CBOMCTBA OKCHJIOB

26 [ToHsiTHE O THIPOKCHUAX — OCHOBAHUSX H
KHCJIOPOACOAEPIKAIINX KHUCIOTAaX

87 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT

88 [Tonyyenue kucnoT

89 Knaccudukarus ocHOBaHUN




90

[1énoun, ux cBOMCTBA U CIOCOOBI OJTYIEHHUSI

91

HepactBopuMbie 0CHOBaHMS, UX CBOKCTBA U
CTIOCOOBI OTYYEHUS

92

[TonsiTne 06 aM(pOTEPHBIX THIPOKCUAAX:
XHMUYECKHE CBOICTBA U MOJIyYEHHE.
[IpuMeHeHne Ba)KHENIIMX OCHOBAaHUMI

93

Couu: cocraB, Knaccupukanus,
TPUBUAJIBHBIC HA3BAHUA

94

dusuyeckue 1 XUMUYECKHIE CBOMCTBA COJICH.
ITonydyenue coiseit

95

['enernueckas cBsI3b MEKY KlIacCaMU
HEOPraHUYECKUX COEAUHEHHI

96

[IpakTnueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHX
COCIMHEHU I

97

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKkIy: KOJMYeCTBa BENIeCTBa, 00BbEMA,
MAaCCBhI IO H3BECTHOMY KOJIUYECTBY
BeIlleCTBa, 00bEMY, Macce peareHTOB WIH
MPOJIYKTOB pEaKUU

98

Brrunciienus Maccel IpOJIyKTa peakuuu Mo
HM3BECTHOM Macce OJHOTO M3 UCXOIHBIX
BEILIECTB, B3ATOTO B BUJIE pacTBOPA,
COAEPKAIIETrO OMPEAETEHHYIO MAaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA

99

KonTtposneHas padota Ne 4 o reme
"OCHOBHBIE KJIACChl HEOPraHMYECKUX




coequHeHun"

[TepBbIe MOMBITKH KIIACCUPUKAIIAN

100 XUMUYECKUX JIEMEHTOB

101 [ToHATHE O TpyNIIax CXOJHBIX JIEMEHTOB

102 DneMeHTHl, KOTopble 00pa3yroT amMmpoTepHbIe
OKCHJIBI U TUAPOKCHIBI

103 Ilepuoanueckuii 3akoH. OTKpbITHE
IIepuoanueckoro 3akoHa
KopoTkomneproaHas ¥ JUIMHHOTIEPHOAHAS

104 dopwmel [leproandaeckoit cuCcTEMBI
xuMuueckux anementoB [[.1. MeneneeBa

105 [lepuroipl 1 TpymIIbI

106 OcHOBHBIE CBEICHUS O CTPOCHUH aTOMOB

107 CocraB aTOMHBIX s11€p

108 W30TOMNBI KaK pa3HOBUIHOCTH aTOMOB
XAMHUYECKOTO DJIEMEHTa

109 DNEKTPOHBI

110 DneKTpoHHast OpOUTaIh

11 DHepreTUyecKre ypoBHU U TIOAYPOBHU
aToma; s-, p-, d-opouranu

112 DNeKTpOHHBIE KOHPHUTYpALUU U 3JIEKTPOHHO-
rpadudeckue GopMyIbl aTOMOB
CtpoeHue AJIeKTPOHHBIX 000JI0Y€K aTOMOB

113 nepBbIX 20 XUMUYECKUX JIEMEHTOB
ITepnoanueckoii cucremsl [I.11. Menneneesa

114 3aKOHOMEPHOCTH U3MEHEHHS pajuyca

ATOMOB XMMHYCCKHUX 3JICMCHTOB,




METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB
I10 TpyIIaM U IIeproiaM

3MeHeHMe CBOMICTB COETMHEHUN

115 XUMHWYECKUX DJIEMEHTOB B IIEPUOIAX U
rpymnmnax
XapakTepucTuka XUMHYECKOTO DJIEMEHTA 110

116 ero noJioxkeHuto B [lepuoandeckon cucreme
J.. Menpeneena
3nauenue [leproanueckoro 3akoHa u

117 [Teproanueckoi CUCTEMbBI XUMUYECKUX
AJIEMEHTOB JJI PA3BUTHUS HAYKU U MIPAKTUKHU

118 DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB

119 KoBanenTHas nosisipHas CBs3b

120 KoBanenTnas HenoJsipHas CBs3b

121 HNonnas cBs3b

122 DNEKTPOHHBIE U CTPYKTYPHBIC (DOPMYITBI
BEIIECTB

123 Kpucrannmaeckune u amopHbIe BelecTBa

124 Tunel KPUCTALTUYECKUX PEIIETOK U UX
XapaKTEPUCTUKHU
[TpuanHBI MHOTOOOpAa3Ms BEIIECTB,

125 3aBUCHMOCTb CBOMCTB BEILIECTB OT COCTaBa U
CTPOCHHUS

126 CrerneHb OKUCICHUS

127 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

128 XUMUYECKUE IIEMEHTHl — OKHUCIIUTENU U

BOCCTAaHOBUTCIIN




CocraBiieHH€e ypaBHEHUN OKUCITUTEIBHO-

129 BOCCTAHOBUTENIBHBIX PEAKIUNA, METO]T 1
AJIEKTPOHHOTO OajiaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJMYeCcTBa BEliecTBa, 00hEMa,
130 Macchl 110 U3BECTHOMY KOJINYECTBY 1
BEIECTBA, 00bEMY, Macce peareHTOB HITU
MPOJIyKTOB pEaKIUu
Brrunciienust npocreniei MoJIEKYJISIpHON
131 (GOpMyITBI BEIIECTBA IO U3BECTHBIM 1
MaCCOBBIM JIOJISIM DJIEMEHTOB
132 O0o001IeHrne U CHCTeMAaTH3aIHS 3HAHHIA 1
133 KonTtponsHas padora Ne 5 o Teme |
"Ctpoenue aroma. XuMUYECKas CBSI3b"
134 PesepBHbIl ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

CrtpoeHue aToMOB

ITocnenoBaTenbHOCTD 3a0JIHEHNUS
AIIEKTPOHHBIX OPOUTAJIEH aTOMOB MaJIbIX
IIEPUOJOB

OcoOeHHOCTH 3aNOJTHEHUS IIEKTPOHHBIX
opOuTaneit aToMOB OOJIBIIUX ITEPHOJIOB

CreleHb OKUCIICHUS U BaJICHTHOCTD

Bunnl xuMuueckoil CBI3U

OOMeHHBI! 1 TOHOPHO-AKIENTOPHBIH
MeXaHU3M 00pa30BaHMs KOBAJIEHTHON
CBA3U. MexXMOJIEKyIIsIpHBIE
B3aUMOJICICTBUSA

THUIBI KPUCTAININYECKHUX PEIIETOK,
0COOEHHOCTH CTPOEHHS KPUCTAIUTMYECKIX
peLETOK

3aBUCUMOCTH CBOMICTB BEIIECTBA OT TUIIA
KPHUCTAJUIMYECKOW PEIIETKU U BUAA
XUMHYECKON CBA3U

Knaccugukanus XuMHUECKUX peakuuii 1o
Pa3IMYHBIM IIPU3HAKAM

10

DHepreTuka XUMHUYECKUX PEaKIIUi.
TemmoBoit 3 ekt XuMUIEeCKON peaKIuu




11

3akou ['ecca u ero cieacreus

12

Breraucnenus mno TCPMOXUMHUYCCKOMY
YPaBHEHHIO PEAKIINH: TEIUIOBOTO P eKTa
XUMUYECKON PEaKLUH 110 KOJIUYECTBY
BEIIECTBA, MAcCe WIH 00BEMY
NpOpPEarupoBaBIIETO HIIH
00pa30BaBIIIETOCS BEIIECTBA

13

IIoHATHE O CKOPOCTH XUMUYECKON
peaKkuuy. 3aKOH JEHCTBYIOIUX MacC

14

Oueprus aktuBaiuu. [lonarue o karanmse.
®epmeHTbl. UHTHOUTOPEI.

15

@akTOpsl, BIUAIOIINE HA CKOPOCTh
XUMHUUYECKON peaKkuu

16

ITorsaTre 0 XUMHUUECKOM PaBHOBCCHU,
npunuun Jle Hlatense

17

@akTOpHI, BIUSAIOIINE HA COCTOSHUE
XUMHUYECKOT'O PABHOBECHS.
IIporHo3upoBanue BO3MOKHOCTH
MIPOTEKAHUSI XUMUYECKHUX IIPEBPAILLICHUN B
Pa3IMYHBIX YCIOBUSIX

18

OKHUCITUTEIbHO-BOCCTAHOBUTEILHBIC
peakiuu

19

BaxHble OKHCIIUTEIN U BOCCTAHOBUTEIIN.
IlepmaHranar kanus

20

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB
Y HEMETAJLJIOB, KUCJIOT U COJIEH — B CBETE
IpEeACTaBICHUN 00 OKHCIUTEIBHO-
BOCCTAaHOBMUTEJBHBIX PEAKLIUAX




[IpakTnueckas padora Ne 1. Peenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TEMe

21 «OKHCIUTENBHO-BOCCTAHOBUTENbHbIE
peaxkuumn»
KonTtposneHas padota Ne 1 mo teme

22 «OCHOBHbBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUUYECKUX PEAKIIUI»

” PacTBOopeHue kak (hU3NKO-XUMHUECKUI
nporecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

25 Teopust IEKTPOIUTUUECKON JUCCOUUALIUN

26 HNoHHOE npon3BeeHNE BOBI.
Boaopoanslil mokazaresnb

7 DNEeKTpOIUTHYECKAs JUCCOLUAIUS KUCIIOT,
OCHOBAHUH U COJIeH

28 Peakuun nonHoro oomMeHa
CBoJicTBa KHCJIOT, OCHOBAHUH U COJIEH B

29 CBeTE MpeACTaBICHUHN 00
AJIEKTPOJIUTUYECKOH TUCCoLnalun

30 KauecTBeHHBIE peakiuy Ha HOHBI
[IpakTnueckas padora Ne 2. Pemenue

31 AKCIEPUMEHTAJIbHBIX 3a7a4 10 TEME
«DQNEKTPOIUTHUYECKAs TUCCOLHALIMSD)

32 I'mpponus cosent

33 HoHHbIE ypaBHEHHSI THIPOJIN3a COJIEH
[IpakTnueckas padora Ne 3. Pemenue

34 SKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME

«I'maponus conen»




BI)I‘-H/ICJICHI/IH MacCChI HpOI[YKTa peaKHI/II/I 110
U3BECTHOI Macce OJTHOTO U3 UCXOIHBIX

35 BEIIIECTB, B3ATOTO B BUE PacTBOPA,
COJIEpPKAILETO ONPENETEHHYIO
KOHIICHTPAIINIO PACTBOPEHHOTO BEIECTBA
KonTtposneHas padota Ne 2 o treme

36 "DNIEKTPOTUTHYECKAS TUCCOLIUALIUS.
XHUMHUYECKUE PEaKIMK B pacTBopax”

37 OO11ast XxapakKTepUCTHKA HEMETAIIOB

38 OOm1ast xapaKTepUCTHKA TaJIOT€HOB

39 XHUMHUYECKUE CBOKCTBA IaJIOTE€HOB.
XUMHUYECKHE CBOMCTBA XJI0pa

40 XsnopoBojopos. ConsiHast KUCTIOTa
[IpakTnueckas padota Ne 4 o Teme

41 "Tlony4eHune coJITHON KUCIIOThI, U3y4EHUE
e€ cBoiicTB"

47 [ToHsITHE O KHCIOPOACOAEPHKALIUX
KHCJIOTaX XJI0pa U UX COJISX
Bbrunciienus o ypaBHEHUSIM XUMHUECKUX

43 peaxuuii, eciii OJJUH UX PEareHTOB JIaH B
M30BITKE

44 Baxxuerime coeIMHEHUS XJI0pa U UX
HaXO0XJCHHUE B TIPUPOJIC

45 OO0mas xapakTepucTruka 31eMeHTOB VIA-
TPYIIITBI

46 CtpoeHue u CBOICTBA MPOCTOTO BEIIECTBA
cepbl. AJUTIOTPONHBIE MOAU(DUKAIINU CEPBI

47 CepoBojiopo, cTpoeHHe, (PU3NIeCKHue




XUMHYECKHUE CBOVCTBA

48 Oxcuppl cepbl

49 CepHucras KUCJIOTa U €€ COJIN.

50 CepHas KUCJIOTA U €€ COJIA

51 [IpoMbIIIIEHHOE MTOTyYEHHE CEPHOM
KHCJIOTBI
Haxosxnenue cepsl U €€ coeMHeHU B

52 pupojie. XMMHAYECKOE 3arpsi3HEHUE
OKpY’KaloIlEel Cpelibl COCTMHEHUSIMU CEPBI
Bbrancnenust Macchl MPOAYKTa PEaKify Mo

53 M3BECTHOM MaccoBO#l (00BbEMHOI) foJ1e
(%) ero BBIXOJIa OT TEOPETHUECKU
BO3MO>KHOTO
Brruucnenust MaccoBoit (00BEMHOI) 10H

54 (%) BBIXOJIa IPOYKTA PEAKIIUU T10
M3BeCTHOM Macce (00BEMY) UCXOTHOTO
BEIIECTBA U MPOIYKTa PEaKIHH

55 OO1mas XxapakTepuCcTHUKa AIIEMEHTOB VA -
TPYIIITBI

56 A30T, pacripoCcTpaHeHUE B PUPOJIE,
¢du3nveckre 1 XUMHUECKUE CBOMCTBA

57 AmMMuak, ero pu3ndecKkue U XUMHIECKHE
CBOMCTBA

58 Conu amMoOHUs
[IpakTnueckas padorta Ne 5 o Teme

59 "TlonydyeHne aMmMuaka, U3y4eHue ero
CBOMCTB"

60 Oxkcunet azora (I, 11, 111, IV, V)




61

A3soTtucras kuciaoTa. A30THas KACIIOTa

62

[IpoMBIlIIIEHHOE TIOJTyd4E€HNE a30THOU
KHUCIIOTBI

63

Hutpatel 1 HUTpUTHL. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COCIMHEHUSIMU a30Ta

64

docdop, amtoTponHBIE MOTUPUKAIIAN
docdopa

65

Oxcunst pocdopa (111, V) u pocdopnas
KUCIIOTa

66

[TonaTue 0 MUHEpaIbHBIX YIOOPEHUSX.
3arpsi3HeHNE IPUPOIHBIX BOJIOEMOB
COoeMHEHUsIMU a30Ta U ocdopa

67

Yrnepos, ero aluioTpOIHbIe MO U (DUKAIIHH
Y CBOMCTBA

68

Oxcunpl yriaeposaa, ux Gu3ndecKue u
XUMUYECKHE CBOMCTBA. JKOJIOTHYECKUE
po0IeMBl, CBI3aHHBIE C OKCUIOM
yriepoaa (IV)

69

IIpakTueckue padotel Ne 6 o Teme
"[Monyuenue okcuna yraepona (IV) u
M3y4YEHUE ero CBOMCTB"

70

VYroinHasg KUCIOTa U €€ COJIN

71

[lepBoHauanbHbIE TOHATUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX YIIIepoia

72

IIpupoHbIE HCTOYHHUKY YIIIEBOJOPOIOB U
UX POJIb B OBITY M IPOMBIIIEHHOCTH




73

IMousarre 0 GHOTOTHYECKH BaXKHBIX
OpraHn4eCKuX BCHICCTBAX — XKHUPaAX,
OenKax M yrieBojiax

74

KpemHuuid, ero pusznyeckre u XuMu4eckre
CBOMCTBA

75

Oxcup xpemuus (IV), kpemHuenas
KHUCJIOTA, CUJIMKAThI

76

bop. bopnas kucnora

77

IIpakTnueckas padora Ne7. Pemienue
AKCIIEPUMEHTAIIbHBIX 3a71a4 110 TEME
«BaxxkHene HeMeTaJUTbI U UX
COCIMHCHUS

78

Boruucnenust maceol (00bEMa; H.Y.)
MPOJIyKTa PEaKiluy 10 JJaHHO# Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIepKAIETO ONPEACTEHHYIO MACCOBYIO
JIOJTIO TIPUMECEN

79

KonTtponesHas padota Ne 3 o treme
«BaxHeln1e HeMeTalIbl U UX
COEIMHEHUS.

80

OOm1ast XxapaKTepUCTHKA XUMHUYECKHX
3JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkenus B [ICXD JI.M. MenneneeBa

81

Meramisl A- u b-rpynn

82

Merannudeckasi CBS3b U METATHUECKast
KpHUCTaJNTN4ecKasi peméTka. 3aBUCUMOCTh
(U3NIECKUX CBONCTB METAIJIOB OT
CTPOCHUS KPUCTAIIJIOB




83 OO0mre XuMHUYECKHEe CBOMCTBA METAJNIOB

%4 OO6mue crocoObl OTYyISHHS] METAIUIOB,
Metamnyprusi. CruiaBbl
DNEeKTPOIN3 PACIIIIaBOB U PaCTBOPOB COJIEH

85 KaK OJIMH U3 CIIOCOOOB MOJIyYEHUS
METaJJIOB

26 Boruucnenus mo ypaBHEHUSIM 3JIEKTPOIN3a
pacriaBoB U pacCTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UH METAIIOB
Beruncnenus cocraBa cMecei ¢

88 HCI0JIb30BAHUEM PELLIEHUSI CUCTEM
ypaBHEHUU

29 PaznuyHbie TUIIBI BBIYUCICHUN TIO
YpaBHEHUSIM XUMHUYECKHUX PEaKIIHiA

90 Mertamibt A-rpynmn. [enounsie MmeTamibt

01 Haxosxnenue B npupoje. CBoiicTBa
IIEJIOYHBIX METAJIJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

93 [llenouno3eMenbHBIE METAJIIBI

04 Baxxneimme coeJUHSHUS KAILITNS,
CBOMCTBA, IPUMEHEHHE

95 JXKécTkoCTh BOJIBI U CLIOCOOBI €€
YCTpaHEHHS
[IpakTueckas padbota Ne § o Teme

96 "YK&cTkoCTh BOBI U METOJIBI €€
ycTpaHeHHs"

97 AnroMuUHUT




AmboTepHbIE CBOICTBA OKCHJIA U

78 THJIPOKCUIA ATFOMUHUS

99 OO01mas xapakTepucTuka MeTaioB b-
rpymn (MoOOYHBIX MOATPYIII)

100 [lepBoHavanbHBIE MIPEICTABICHUS O
KOMIUIEKCHBIX COETMHEHHSIX

101 Mens u cepedpo

102 [TpencraBienust 00 aMMHAYHBIX

KOMIUIEKcax cepedpa v MeIu

103 Hunk

AmboTepHbIE CBOHCTBA OKCHJIA U
THJIPOKCUIA ITUHKA

104

105 Keneso

Oxcupl, TUApOKCcH b U cosn xenesa (11) u

106 xenesa (I1T)

107 UyryH u cTanp — CILIaBbI XKelle3a
[IpakTnueckas padora Ne 9. Pemenue

108 AKCIIEPUMEHTAIIbHBIX 3a71a4 110 TEME
«BasxkHenne MeTalIbl ¥ UX COCTMHEHMSI
Brrunciaenus coctaBa cMecei ¢

109 HCI0JIb30BAHUEM PELLIEHUSI CUCTEM
ypaBHEHUI

110 PaznmuuHbIe TUIIBI BEIUMCIICHUH 110
YpaBHEHUSAM XUMHUUYECKUX PEaKIInii

11 KonTtponesHas padota Ne 4 o reme
«BasxkHeHne MeTalIbl ¥ UX COCIMHEHMSI

112 be3omacHoe KCIIOIL30BaHUE BEIIECTB U

XUMHMUYECKUX PEaKLUi B ObITY




113

HoBsie MmaTepuralibl ¥ TEXHOJIOTHH.
[TpuHIUIIBI «3€TEHON XUMHM

114

XUMHS U 3I0POBbE

115

XHUMHUECKOE 3arps3HEHNE OKPYKAroIen
cpensl. [loHsTHE O MpEENbHO TOMYCTUMOM
koHueHTpauuu Beulects (I11K)

116

DKOJOTUYECKHe MPOOIeMbl, CBSI3aHHBIE C
COCIMHEHUSIMU YTIIepOJia, a30Ta, CEPHI,
TSOKEIBIX MEeTAIIOB. POJIb XMMUN B
PEIICHUH YKOJIOTHYECKUX PoOIeM

117

Ilepnoanueckuit 3axoH u Ilepuoaudeckas
CUCTEMAa XMMUYECKUX 3JIEMEHTOB B CBETE
TEOPUU CTPOCHHUSI aTOMa

118

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/Iﬁ
B IIEPUOAAX U IpyIIax

119

CrpoeHue BeliecTBa B TBEPIOM, KUJIKOM U
ra3000pa3HOM COCTOSIHUU. Buibt
XUMHUYECKOMN CBS3HU

120

Knaccugukanms XuMHUECKUX peakiuuii 1o
pa3IMYHBIM IIPU3HAKAM

121

[Iporno3upoBanue BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHUN B
Pa3IMYHBIX YCIOBUSIX HA OCHOBE
MPEJICTaBICHUN XUMHUYECKOW KHHETUKH U
TEPMOJMHAMUKHU.

122

XUMHUYECKHE PEaKIIUH B PACTBOPax.
I'mpponus conent




CBoJicTBa KHCJIOT, OCHOBAHUH U COJIEH B

123 CBETE MpeACTaBICHUHN 00 1
ANEKTPOJUTUUECKOU TUCCOIHAIIUN

124 OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC !
peakiuu. IIEKTPOJIU3.
[Ipaktuueckas padota Ne 10. Pemenue

125 OKCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME 1 1
«XUMHYECKHE PEAKLIUM
[Ipaktuueckas padorta Ne 11. Pemenue

126 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«Mertasbl, HeMETAJUTBI U UX COCTUHECHUS

127 Pe3epBHbIi ypok 1

128 Pe3epBHbI ypok 1

129 Pe3epBHbIi ypok 1

130 PesepBHbIil ypok 1

131 Pe3epBHbIi ypok 1

132 Pe3epBHbI ypok 1

133 PesepBHbIil ypok 1

134 Pe3epBHbI ypok 1

135 PesepBHbIil ypok 1

136 PesepBHbIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

INa6puensn O. C., Octpoymos U. I'., Cnankor C. A. Xumus. 8 kinacc. ba3zoBbrit

ypoBeHb. YueOuuk. ®I1 2023 (IIpocsemienue)

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Bsenute

1. Tabpuensu O. C., Bocko6oitaukosa H. I1., SAmrykoBa A. B. HactonpHas kHura
yantenst. Xumusl. 8 kiI.: Metoauueckoe nocodue. - M.: [lpoda, 2021.

2. I'abpuensu O. C., Amyxkosa A. B. Terpanp 11 1a00paToOpHBIX ONBITOB U
npaktuueckux padot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. T'abpuensn, O. C. Meroauueckoe nmocodue k yueonuky O. C. 'abpuensHa
«Xumusy. 8 kinace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. I'abpuensu, O. C. Metoauueckoe nocobue k yueouuky O. C. ['abpuensHa
«Xumusay. 9 knace / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosiorudeckue kaptel K yaueonuky O. C. 'aGpuensna «Xumusl. 8
Kjacey : Merogudeckoe nmocooue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosiorudeckue kaptol K yueonuky O. C. ['abpuensna «Xumus. 9
Kjacey : Merogudeckoe mocooue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KonTponbHbie 1 TpoBepouHbie padboThl K yueoHuky O. C.



INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u

ap. - M.: Ipoda, 2022. nanHbie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETHU
UHTEPHET

http://him. 1september.ru Equnas xomnekius LIOP: TlpenmeTHas komiekmus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4UHbBIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0ieo0pa3oBaTeabsHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccutickas onumIiiaa mKkoJIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranndeckast XuMusi: 3JI€KTPOHHBIN YISOHHK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMUH: 3JIEKTPOHHBIN YIeOHHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUIEIHK: XUMUS
http://www.chemistry.ru JluctaniimonHas oJuMIIHaaa MO0 XUMUH:

TGHGKOMMYHI/IKaIII/IOHHBIﬁ O6paBOBaT€HBHBIﬁ ITPOCKT
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