


IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTEeNbHOM MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [Oa€T MPEINCTABICHHE O WeENAX, OOImeld cTpaTeruu OOy4YeHHs,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUPOBaHHUE TIO pa3zieiaM M TeMaM MPOTrpaMMEbI TI0 XUMUH, OTPEAesieT KOJTUIEeCTBEHHbIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroIuXcs, ONMPEIEseT BO3MOXKHOCTH MPEIMETa TS
peanu3aiyu TpeOOBaHUI K pe3ysIbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJe W3Yy4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB YUeOHO-TIO3HABATEIHHOM
NEeSITENIbHOCTH 00Y4JaroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALCHUAX YHEPTUN U 00 SBOJIFOIIMU BEIIECTB B MPUPOJIE, O TYTIX
pemieHust TI00anbHBIX MpoOJIeM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXHOCTEH I caMopa3BUTUS U (HOPMHUPOBAHUSA
KYJIBTYpBl TMYHOCTH, €€ 001LIeH 1 (YHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKM3HM, Tak U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CIeUUu(UKON HAaydHOTO MBIIUICHHS, 3aKJIaIbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeNOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHUM XHMHUHU 00eCHeuuBaroTCs creuupuKoil copepkaHus
y4eOHOTO TpeaMeTa, KOTOPBIM sIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HAyKH XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATUH XMMHH, OCHOB HEOPraHMYECKOH XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATHHA O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO MHPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akoHa /[[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEJOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMIONTHAS (DYHKUUU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE MpOoTrpamMMbl IO XHMHHU CIIOCOOCTBYET (OPMHUPOBAHUIO NPEACTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM [03HaHUA B Hayke. M3ydyenne xumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3ajaya y4eOHOTO NpeAMETa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJ[aM MO3HaHUS [IPU NU3YYEHUHU BEIIECTB U XMMHUECKUX peaklui, B
(GbopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX NPUMEHEHHMHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

IIpy u3ydeHuUM XMMHM Ha ypOBHE OCHOBHOIO OOILEro oOpa30BaHUs Ba)KHOE 3HAYECHUE
MpUOOpENTH TaKue 1EeJH, KakK:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HHU;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe NpuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBMM, CIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OO0YYaroUIMMMCSA OIbITA
pa3sHOOOpa3HON NEeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIHI ), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XMMHH, [PUMEHATh MX IpPU pELIeHUH MpoliieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOUINXCsl F'YMaHUCTUYECKUX OTHOIIECHUH, MOHUMaHUs IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€71ecO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAH MO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBJIEHHOCTH JAajbHEUIIero 00ydeHus..

OO1ee 4McIo YacoB, OTBEAEHHBIX I M3YUEHUSI XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBisier 136 vacos: B 9 knacce — 68 yacoB (2 yaca B HEZETIO).



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0Ji¢ OOYUCHHSI XMMHUU B €MHCTBE Y4eOHON M BOCIHUTATEIIBHOM JICSITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUATM3ALMH 00yJarOIIIXCs.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHONCCIIeIOBATEIBCKON, TBOPYECKOW M JPYIMX BHAAX JEATEIFHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM ESTEIBHOCTH MPH BHIITOJHEHNH Y4eOHBIX, TO3HABATEIbHBIX 3a/a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3[aHHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIECCE ITOM y4eOHOW NeATeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTABICHHUS O  BELNIECTBE W  XUMHUYECKOW  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKd W COCTABISIOIINE OCHOBY IS
NOHMUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C MPHPOTHOM Cpelloi, O pojH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEIH;

MO3HaBaTeJbHbIE MOTHBBI, HAllPAaBJICHHBIC HA IIOJly4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHM, IT03HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATypOd, JOCTYMHBIMH TEXHHYECKHMHU CPEACTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIF00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATEIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOpY
HaIpaBJICHHOCTH U YPOBHS 00y4eHUs B JajJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH J>KM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS alKOTOJIsl, HAPKOTUKOB, KYPEHHs), HEOOXOJMMOCTH COOIIOACHHUS
npaBw 0E30MAaCHOCTH TMpHU OOpalleHHMH C XUMHYECKHMH BEIIECTBAMH B OBITY M PEalbHOM
KH3HU;

5) Tpy0BOTr0 BOCIUTAHUS:



MHTEpEC K MPAKTHYECKOMY M3Y4YEHUIO Mpodeccuii 1 Tpyaa pa3iudHOro poja, yBaXEHHE K
TpyLy MW pe3yiapTaTaM TpPYAOBOM JEATENbHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUS
NPEIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOW TPaeKTOPUHU
NPOJOJDKEHUS 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEIHONW MPO(ECCHOHAIBHOW NESITEIbHOCTH H
pa3BUTHS HEOOXOUMBIX YMEHUM, TOTOBHOCTb aJJaITUPOBATHCS B IPOPECCUOHATIBHON CPELIE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIEeCTBOBAHMs, MOHWMAaHHE LEHHOCTH 370POBOTO M OE30MacHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIleCTBAMU,
a TAaK)KE€ B CUTYalMAX, YTPOXKAIOIINX 3J0POBBIO U JKU3HU JIFOACH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HM3YYEHUHM XUMUH, UL PELIEHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS IJI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MpoOJieM U MyTed X pelieHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJOTUYECKOTO MBIIIEHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.

METAITPEMETHBIE PE3YJIbTATBI

B COCTaBeC MeTaHpeJIMeTHI)IX peByJ'IBTaTOB BBIACIIAOT 3HAYUMBIC HJIA (bOpMI/IpOBaHI/Iﬂ
MHPOBO33pEHHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHsl, IPUHLMII, TUnores3a, (Gakt, cucTema,
MPOIIECC, IKCIEPUMEHT U JIPYTroe€.), KOTOPhIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHBIC ydeOHBIC NEHCTBHS (TIO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIC, PETYISATHBHBIE), KOTOpbIe 00ecreuynBaroT (pOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHHIO YIEOHOU NEATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue 1eidcTBUA:

YMEHHS HCIOJIBb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS] TMPU OCBOCHHM 3HAHUMA:
pacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACIATH HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABJIWBATh B3aMMOCBS3b C IPYTUMHU MOHSTHUSIMH), UCIIOJIL30BATh MOHATHS JJIs1 OOBSICHEHUS
OT/ACIbHBIX (AKTOB W SBJICHWUW, BBHIOMPATh OCHOBAHUS W KPUTEPHH IS KiacCU(UKAIIUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeX1y 0OBEKTaMU U3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHEIE, IeTyKTUBHbIE,
10 aHAJIOTUH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH LIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMMBOJ JIEMEHTA),
xuMuueckas ¢opMmyla M ypaBHEHHE XHMHUYECKOW peakluu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMMHUYECKUX PEaKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

basoBble ncciaenoBareibCKue 1eiCTBHSA.

YMEHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHHUS, a
TaK)K€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;



MpUOOpEeTEeHNE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMKM M TPOBEACHHUIO YYCHUUYECKUX
SKCIEPUMEHTOB, YMEHNE HAOII01aTh 32 X0JJ0M IPOIECCA, CAMOCTOSATENBHO IIPOrHO3UPOBAThH €r0
pe3ynbTar, (GopMyIHpoBaTh OOOOLICHHS M BBIBOJBI MO pe3yjibTaTaM MIPOBEAEHHOTO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, AaHATTM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MIpeCTABIICHUS, TOTyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XHUMHYECKOTO COJICpP)KaHMS, CIpPaBOYHBIC TMOCOOWs, pecypchl MHTepHeTa), KPUTHYECKU
OIICHUBATH MMPOTUBOPECUYUBYIO U HEJJOCTOBEPHYIO NH(OPMAIINIO;

YMEHHE TIPUMEHSATH Pa3JIMYHBIE METOJIBI M 3aIIPOCHI TIPH IMOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOUMBIX JUIS BBITIOJIHEHUS YISOHBIX M MIO3HABATEILHBIX 33124
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B OOJACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO WCIOJIb30BAHUS PA3THUHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeacTaBIICHUS
nHQOpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3a/Ja4i HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3UPOBATH B Ipollecce y4eOHOW W HMCCIeNOBaTeIbCKOU
JESTeTbHOCTH HH(OPMAITHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CEITBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSTHUE OKPYKaIOMIeH TPUPOTHON CPEJIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHSI 3a/laBaTh BOIpPOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHHS OTHOCUTENIHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIATh NOJyYeHHbIE PE3YIbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PEe3yJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OTMBITA, JA0OPATOPHON pPAabOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOM U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB M COTJIACOBaHMS NO3UIMK (0OCyXkAeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeAesieHue KPUTEPUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNU JesITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HauOonee d¢¢eKTUBHbIE CINOCOOBI  pelieHus y4eOHbIX H  [O3HABATENBHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpuU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OI[CHUBATh COOTBETCTBHE IMOJIYUEHHOTO PE3yJbTaTa 3asBIIEHHON IIeNu,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 33JaHUN.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHMIO OO0S3aTENBHOIO COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE
oOyJaroIMMHUCsT Hay4yHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBul, cneuuduyeckue Ui
npeaMeTHON o0macTh «XuUMUs», BHJIBI JEATEIBHOCTU MO TOJYYEHHIO HOBOTO 3HAHMSA, €ro
UHTEpHpEeTalny, IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYAIUSIX.



K xoHIy oOyueHust B 9 Kjacce mpeaMeTHBIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 0OYUYAIOIIMXCSI YMEHHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU DIIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas pEaKius, XUMHUYEeCKas
CBsI3b, TCTUIOBOUM I(PQPEKT PEaKIuu, MOJb, MOJSIPHBIH 00BEM, PacTBOp, AIICKTPOIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAass AUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTUMBIC pPEAKIIHH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKI[UU,  OKHUCJIHUTENIb,  BOCCTAHOBUTEID,
OKHCJIEHWE ¥ BOCCTAHOBJIICHHE, AUIOTPOMNUsA, amM(pOTEPHOCTh, XHUMHUYECKas CBS3b
(koBasieHTHAsl, HWOHHAs, METAUIMYECKas), KPUCTAUIMYECKass pemiéTka, KOoppo3us
METaJUIOB, CIUIaBbI, CKOPOCTh XHUMHUYECKOW peakiMH, TMPEeJesIbHO JOMyCTHMas
koHueHtpanus [1/IK Bemectna;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH M MPUMEHSTH 3TH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUH;

WCIIONIb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIU;

OTNPENeNsATh BAJICHTHOCTh W CTEMECHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB B
COEIMHEHUSAX Pa3JIUYHOTO COCTaBa, IMPHHAIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnaMm, BHJI XUMHUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs,
MeTajyinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHA MO XUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpPAX HEOPraHMYECKUX COENWHEHUH, THUII
KPUCTAJUTMYECKOMN pEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica Ilepuoaunyeckoro 3akoHa J[I. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMaHME: ONMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTeMbl XHMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATUSA «TJlaBHasg mnoarpymnma (A-
rpynna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie W OOJBIIME TIEPHOJIBI,
COOTHOCHUTh 0003HAYEHHUS, KOTOpblE HMEIOTCA B MEPUOJUYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsn aapa, o0IIee YKo 3JIEKTPOHOB U pacHpeIesieHue UX M0 SIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OLIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COCIMHEHUH B Mpejesiax MajblX MEPUOJ0B U TJABHBIX HNOArPYHI ¢ YYETOM CTPOECHUS
HX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTHI, HEOPraHWYeCKHe BEIIeCTBA, XMMHUECKUE
peakiuu (IO YKUCIYy U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
a¢deKTy, M0 N3MEHEHUIO CTETNIeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOmME W cHenmuduuecKkue XUMHYECKHe CBONCTBA
MPOCTBIX U CIOXHBIX BEUIECTB, MOATBEPKAasi ONUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX U
HMOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPAaBHEHHUSI SJIEKTPOJIUTUUECKOU JUCCOIMAIIMU KUCIIOT, IIEI0YEeH U COJIeH,
MOJIHBIE U COKPAIEHHBIE YPaBHEHUS PEAKIMI MOHHOTO OOMEHa, ypaBHEHUS pPeaKiluii,
MOATBEPXKIAIOIINX CYHIECTBOBAaHME TI'E€HETUYECKOM CBA3M MEXJY BellecTBaMu
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii,



® TIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHHsI XUMUYECKUX MTPEBPAIICHUH B pa3IMYHBIX YCIOBHUSAX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JI0JII0 XMMHUYECKOTO JIEMEHTa M0 (OpMyIie COeTMHEHHs, MAaCCOBYIO JOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUYETHI [0 YPABHEHHIO XMMUYECKON peaKIii;

e coOmomaTh IpaBWia IOJB30BAHMS XUMHUYECKOM TMOCymnoil u  1abopaTopHBIM
o0opynoBaHHEM, a TaKKe MNpaBHia OOpalIeHHS C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIHUSMU TI0 BBITIOJHEHHIO Ja00PATOPHBIX XUMHUYECKHX OIBITOB TI0 TOJTYYSHHIO
U cOOMpPaHMIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YIJIEKUCIIOTO Ta3a);

® TIPOBOJUTH PEAKLUH, NOATBEP)KJAIOIINE KAYECTBEHHBI COCTAB PA3IMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CHJIMKAaT-, Cyab(ar-, THAPOKCHA-UOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3y4EHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlUN MBICIUTEILHONW NESTETbHOCTH — aHalM3 W CUHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEeMAaTH3AINIO, BBISIBIICHHE MTPHYUHHO -CIIEACTBEHHBIX CBS3CH — LIS

M3YYEHHUs CBOWCTB BEIIECTB U XMUMUYECKUX PEAKIUH, €CTEeCTBEHHO-HAYYHbIE METObI TIO3HAHUS
— HaOI0IeHNe, U3MEpPEHUE, MOIETTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIEHHBIN).

COAEPXAHUME YYEBHOI'O ITPEAMETA
9 KJIIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonuueckuii 3akoH. Ilepuomumueckass cucrema Xumudeckux odiementoB [l U.
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHU CBOWCTB XHMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPUCTAIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJlaccaM HEOPraHMYeCKUX COEJAMHEHUN, MeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakiuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsarue o
karanuze. [loHsATHe O XuMHUYEeCKOM paBHOBecHH. DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKIUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. (CocCTaBlI€HUWE YPaBHEHHUHM OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust PAEKTPOJUTUYECKON AUCCOLMALMK. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTnoHsl,
aHUOHBI. MeXaHu3M [HUCCOLMAlUM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMHUYECKOW CBS3H.
Crenens auccormanuy. CUIBHBIE U CIA0BIE AIEKTPOJIUTHI.



Peakuuu moHHOro ooMeHa. YciaoBHs NMPOTEKaHUsl pPEaKUUi MOHHOTO OOMEHA, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJIEW B CBETE
MPEJICTaBICHU 00 SJICKTPOIUTUYECKON aucconuanuy. KadecTBEHHbIE PEaKIMU Ha WOHBIL.
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakUWUd OT BO3JEHCTBUS Ppa3IUYHbIX
(baKTOpOB, HCCIEIOBAaHUE SJIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIHALNN
KHUCJIOT, IeJIo4Yell M cojiell (BO3MOXKHO MCIIOJIb30BaHME BUJEO MAaTEpUasoB), IMPOBEIECHUE
OTBITOB, WJIIIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUs peaklnidl MOHHOro oOMeHa (oOpa3oBaHue
ocaJika, BblJEJIEHWE Tra3a, oOpa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peakluu pas3lokKeHHs, COEAUHEHHUS),
pacrno3HaBaHHE€ HEOPraHWYECKHX BELIECTB C IMOMOIIBI0O KAaYECTBEHHBIX PEAKIMl Ha HOHBI,
pelIeHNe FKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiass xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOrEHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHWCTBHE C MeTajulaMd, HeMeTalllaMu,
menoyamu).  Xijopoojopon. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JleicTBre XJiopa U XJI0pOBOJAOPOIa HA OPraHU3M YeJIoBeKa. BaxkHeire XJ1opuibl
U UX HaXO0XICHUE B IPUPOJE.

O6mras xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHne M (PU3MYECKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPOJIa M Cepbl. AJUTOTPOTIHBICE MOAU(PUKAIIMKA KUCJIOPOJa M cepbl. XUMHYECKHUE CBOMCTBA
cepsl. CepoBoaopoj, cTpoeHue, (U3MYECKHe M XUMHUYeCKHe cBOMcTBa. OKCHIBI CEphl Kak
MPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KucioTa, GU3NYECKHE M XUMHUYECKHE CBOWCTBA
(oOmme Kak NpeACTaBUTENs Kilacca KUCIOT M crenuduyeckue). XUMHUYECKUE peakluu,
JeXKalue B OCHOBE IPOMBIIIJICHHOTO croco0a MoJdydeHHs cepHoil Kuciotel. [Ipumenenue
cepHoOl KucaoThl. Cou cepHOM KUCIOThI, KaYeCTBEHHAsI peakius Ha cyiab(ar-uoH. Haxoxaenue
ceppl M €€ COeOIMHEHHH B npupode. XHMHUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelsbl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLECHHUS.

OO6mas xapaktepuctuka sieMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMHUYECKue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero (pusnueckue u XuMU4eCKHe
CBOICTBa, Moy4eHue u npumeHeHne. Comu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHU4ecKoe 3arpsi3HeHHEe OKpYyXKarolleld Cpeibl COeANHEHUSIMU a30Ta (KUCIOTHBIE
JOX/U, 3arps3HeHHe BO3ayXa, MOuYBbl U BOAOEMOB). Pochop, amaoTponHble MoAUDUKALUU
dochopa, dpuznuyeckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kuciorta,
¢u3nyeckue M XMMHUYECKHE CBOICcTBa, mosyueHue. HMcmomb3zoBanue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHHA.

OOmast xapakrepuctuka 53iaeMeHTOB |VA-Tpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEpOo, alUIOTPONHbIE MOIU(PHUKALINY, pACIPOCTPaHEHHE B
npupoje, pU3nUecKue U XuMu4eckue cBoiictBa. AncopOuus. KpyroBopor yriepoaa B mpupo/ie.



Oxcuppl yraepoaa, ux GU3NYECKUE U XUMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIydCHUE W MPUMEHEHHE. DKOJIOTHYECKUE MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00ATLHOTO TIOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3PQeKT. YroyibHas KUCIOTa U e&
colii, UX (pU3MYEeCKHe W XUMHUYECKHE CBOWMCTBA, IMOJNyYeHUE U TpHMEHEeHHe. KadecTBeHHAs
peakuus Ha  KapOoHar-noHbl. lMcmomb3oBanume  kapOOHaToB B OBITY, MEAMIIMHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KAK O COCNMHEHHSAX YriepoJna
(MeraH, 9TaH, OSTWUJICH, AalETWJIEH, STaHOJ, IJIMIEpPUH, YyKCcycHass Kkuciota). Ilpuponnsie
WCTOYHUKH YTIEBOAOPOJOB (Yrojib, MPHPOJHBIA Ta3, HEPTh), MPOAYKTH HX MEpPepadOTKH
(O6eH3uH), UX POJIb B OBITY ¥ IPOMBINIIICHHOCTH. [IOHATHE 0 OMOJOTHYCCKU BaXKHBIX BEICCTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU YeloBeKa. MarepuallbHOE €IUHCTBO
OPraHMYECKUX W HEOPTAaHUICCKHUX COCIMHCHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJY4YeHHE U IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OO6mwue mnpencraBieHuss o6 okcuae kpemuHus (I1V) u
KpeMHUEBOM KucioTe. CHIIMKATHI, UX HCIIOJIH30BaHNUE B OBITY, B POMBINIJICHHOCTH. BakHeine
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPUAJIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

n3y4yeHue oOpa3IOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUI-HOHBI U HAOIIOJICHUE MPU3HAKOB MX MPOTECKAHWMS, OIIBITHI,
oTpakarormme (U3NIECKUe U XUMUYECKHE CBOMCTBA TaJOTEHOB M WX COCTMHEHUH (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C OO0pa3laMu XJOPHAOB (TaJOreHHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXXKHO HCHOJIb30BaHHE
BHJICOMATEepHAJIOB), HAONIOJGHHE TMpollecca OOyriauWBaHHMS  caxapa IOJ  JCUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCJIOTHI, U3YYCHUE XMMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOU peakuuu Ha cynb(aT-uoH W HaONoJeHue MpHu3HakKa eé
MPOTEKAaHUsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOXHO MCIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (GOCHOPHBIX YI0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THONW KHCIOTHI C MEAbIO (BO3MOXHO
UCI0JIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEIIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C MPOIECCOM aAcopOlMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, coOupaHue, pacrno3HaBaHue
U U3yYEHHE CBOMCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CIJIMKAT-UOHBl W W3Y4YCHHE TMPU3HAKOB HX IMPOTEKAHUS, O3HAKOMIICHHE C MPOIyKIIHeH
CHJIMKATHON MPOMBINIJICHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a1ad 1o TteMe «Baxuelimue
HEMETAILJIbl U UX COCTUHEHUS.

MeTtanjibl U UX COeTMHEHHS

OOmiass xapakTepuCTUKa XHMHUYECKUX DJEMEHTOB — METa/NIOB Ha OCHOBaHUHM HX
nonoxxenus B [lepuoanueckoit cucteme xumudeckux snemeHToB J[. . MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTamioB. MeTannuyeckas CBSI3b M MeTaUIMUeCKas KpHUCTaJUTMYecKas
pemérka. DIEeKTPOXUMHYECKUH psll HampsbkeHuid MertayuioB. Dusnueckue W XUMHYECKUE
cBoiicTBa MeTtaiioB. Obmue crnocoObl MoxydeHus MeTaioB. [IoHATHE O KOPPO3WU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3un. CIiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MIPOMBIIILIIECHHOCTH.

[lenoynble MeTaIbL: TIOJOKeHUE B [leproanyueckoil cucteMe XUMUYECKUX 2J1eMEHTOB /.
W. MenneneeBa, CTpOGHHE WX aTOMOB, HaxoXJeHHE B mpupojae. Ouznyueckue U XUMUUYECKUE



CBOICTBa (Ha nmpuMepe HaTpus U Kanus). OKCUAbl U THAPOKCUBI HAaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHui M KajbLUM: IojoxeHue B Ilepuoaudeckoit
cucremMe xumuueckux siaeMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HAaxOXKJICHHUE B
npupoae. Ou3znyueckue U XMMUYECKUE CBOMCTBA MArHUS M Kaiblus. BaxHelmune coequHeHUs
KanpLus (OKCHUJL, THAPOKCU, cosin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHM: nosIokeHUe B Ilepumonnueckoil cucreMe XUMUYECKHX 3jeMeHToB J[. M.
MenneneeBa, CTpoeHHE aTomMa, HaXOXKJAeHHe B npupoje. dusnueckre U XUMHUYECKUE CBOMCTBA
anmoMuHMsL. AM(OTEpHbIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnosoxenue B Ilepuoanueckor cucreme xumuyeckux i3yementos [l .
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHE CBOMCTBA
xene3a. Okcupnpl, Tuapokeuasl U conu skenesa (1) m xenesa (l1l), ux cocras, cBoiicTBa u
MTOJTy4ECHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o00pa3laMl METajlIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Y4YE€HHUE pe3yNIbTaTOB KOPPO3WH METaNIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUAA KalbIUs U HATPUS C BOJOU (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOW BOJIBI, MpOIleccCa TOPEHUS JKele3a B
KHCTIOpo/ie  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblUs, aTIOMUHMS, 1IMHKa, kene3a (l1) u xenesza
(1), memu (1), HabmrOIEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMs (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUasIOB), UCCIeI0BaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJA aTIOMUHUS U THAPOKCUIA LIUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTalyIbl U UX COETUHEHUSD.

XuMHUSA U OKPYKAKWIIAas cpena

BemectBa n martepuainsl B MOBCEIHEBHOW KU3HU YeJIOBEKa. be3onmacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momMomip NpH XMMHUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpeaeibHas JOMycTUMasi KOHLIEHTpalus
Bemects, najiee — [1JIK). Poias XxuMun B perieHun 3KOJIOTHIECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJIIOB, IOJUMEPHBIE MaTEPHAIbI).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaAMETHBIX CBA3EH IPU M3YYEHUH XMMHUU B 9 Kilacce OCYyLECTBIIAETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TIOHATUN, TaK U IOHSTHIA,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukaius,  MEepHOAWYHOCTb,  HAOJIOJECHUE,  DKCIIEPUMEHT,
MOJENUpPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usnka: Marepus, aroM, DOIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKUM 3apsii, M[POBOJHHMKH, TMOJYIIPOBOJHUKH,
JMAJIEKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TeN0, 00bEM, arperaTHoe COCTOSIHME BElIecTBa, Ias,
pacTBOp, pPacTBOPUMOCTh, KpHUCTAIIMUECKasl peméTka, CIUIaBbl, (U3NYEeCKHe BETUYHHBI,
€IMHHULIBI U3MEPEHNS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, CoJIHIIE.

buonorusi: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpaJbHbIE YI0OpeHus,
MHKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MMTATEIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaNbl, TOpPHBIE TMOPOJBI, IOJIE3HBIE
HCKOIIaEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC
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HbIE

paGoTRI padoThI

IIpakTHYyeckue

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTtejibHbIE

pecypchbl

Paznes 1. BemecTBo U XuMH4yecKne peakuuu

11

[ToBTOpEHuE n
yriayOJieHne 3HaHU!
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kimacca

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

1.3

DIIEKTPOJIUTHYECKAS
JTUCCOTTHAITHS.
XUMUYECKUE
peakiuu B
pacTBopax

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS

2.1

Oo61mas
XapaKTepPUCTHKA
XUMHYECKUX
aneMeHTOoB VIIA-
rpymmbl. ['ajoreHsr

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.2

Oo01mas
XapaKTEePUCTHKA
XUMHYECKUX
a1neMeHTOB VIA-
rpynnsl. Cepa u eé
COeIMHEHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

2.3

Oomas
XapaKTepUCTHKA
XUMUYECKUX
aneMeHToB VA-
rpynmsl. A3oT,
¢dochop u ux
COEJIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4

Oo01as
XapaKTePUCTUKA
XAMHAYECKUAX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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aneMeHToB |VA-
Ipynibl. YIiaepon u
KPEMHHH U UX
COCIMHECHUSA

Hroro no pazneny

25

Pa3znea 3. MeTaJUIbl M MX COeIUHEHUA
31 OOGmue cBoicTBa 4 bu6mmoreka [{OK
' METaJJIOB https://m.edsoo.ru/7f41a636
Baxxneiimnme Bu6 110K
nomorexa
3.2 16
METAJLIB I HX https://m.edsoo.ru/7f41a636
COCONHCHUA
Wroro mo pazueny 20

Paznea 4. Xumusi u oKpy:Kaomas cpeaa

BemectBa u
4.1 | Marepuainsl B KU3HU 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41a636
yeaoBeKa
Hroro mo pazueny 3
PezepBHoe Bpemst 3 bubmorexa [TOK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I1O 68
ITPOI'PAMME

Kputepun u HOpMBI OLIEHWBaHUS PE3Yy/IbTaTOB Y4EOHON AEATEIbHOCTH Y4Yal[uXcs Ha
ypoBHe oOcHOBHOro ob6mero B cootBerctBuM ¢ ®OI'OC. Ilpumensiercss TpaauIMOHHAS
(oTMeTOuHA) YeThIpexOaIbHaAs («5», «4», «3», «2») cuctema IUGPOBBIX OTMETOK.

YYEBHO-METOAMYECKOE OBECIIEHEHME OBPA3OBATEJIbHOI'O ITPOLECCA

OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI U1 YHEHUKA

YueOnuk «Xumus 9 knaccey, ['abpuensu O.C., Octpoymos W.I'., Cnaakos C.A.,
AO «M3narensctBo «IIpocBemenue».

METOJIUYECKHNE MATEPHAJIbBI JIJISA YUUTEJIA

YueOnuk «Xumus 9 knaccey, ['abpuensu O.C., Octpoymos W.I'., Cnaakos C.A.,

AO «M3parensctBo «lIpocBenieHne»».

MN®POBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubarnorexa L{OK https://m.edsoo.ru/

) https://www.yaklass.ru/p/

2) https://urok.apkpro.ru/
3) https://resh.edu.ru/
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
N Jlata KosinyecTBo 4acoB
I /;1 S daxr Tema ypoka Beero Konrtpoabusbie | IIpakTuueckue
padoThI padoThI
1 [Tepuonnueckuii 3akoH. [lepruoanueckas cucTeMa XUMHYECKUX 1
anemeHToB J[. 1. Menneneera
9 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMUYECKUX DJIEMEHTOB 1
NIEPBBIX TPEX NEPUOI0B
3 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB
Bubl XuMU4eCKOM CBS3M U TUIIBI KPUCTAJUIMYECKUX PEIIETOK
5 Kontponsnas padota Nel o reme «IloBToperne u yriyonenue 1 1
3HAHHUI OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca»
6 Knaccudukanus XuMudecKuX peakiuid Mo pa3audHbIM MMPU3HAKAM 1
7 [TonsiTue o ckopocTu XUMUYECKO# peakuuu. [lonstue o 1
TOMOTEHHBIX U F€TEPOrE€HHBIX PEAKIUAX
[Tonarue o xumuueckoM paBHOBecHHU. DAKTOPHI, BIUAIOIINE HA
8 CKOPOCTbh XUMHUYECKOW PEAKIIMH U MOJI0KEHUE XUMUYECKOTO 1
paBHOBeECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1
10 Teopus snexTponuTrueckoit aucconuanuu. CUabHbIE U cradbie 1
3IEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKkIMi 1
12 XHUMHYECKUE CBOMCTBA KUCIIOT U OCHOBAHUN B CBETE 1
MIPEICTaBICHUI 00 IIEKTPOIUTUYECKON TUCCOLIUAIITT
13 XUMHUUECKUE CBOMCTBA COJIEH B CBETE MPEICTaBICHHI 00 1




3IEKTPOJIUTUYECKON AUCCOLUALINHT

14 [TonsiTue o ruaponU3e coJie

15 O0o01IeHre 1 cCHcTeMaTH3anus 3HaHUN

16 [Ipaktuyeckas padora Ne 1. «Pemnienne sKkcriepuMeHTaTbHBIX
3a1a4»

17 KonTtponbnas pabora Ne2 no teme «NEKTpOIUTHYECKAS
auccouuanus. XuMHUYECKUe Peakiui B pacTBOPax»

18 OO6mras XxapakTepUCTUKA TaJJOTE€HOB. XUMHYECKHE CBOMCTBA Ha
MIpUMepe XJiopa

19 XnopoBogopoa. CoJissHast KUCIOTa, XUMUYECKUE CBOMCTBA,
MOJIy4YeHue, MPUMEHEHNE

20 [IpakTrueckas padota Ne 2 o Teme «IlomydeHue coystHOM
KHCIIOTBI, U3y4eHHE €€ CBONCTB

21 Boruncnenus o ypaBHEHUSM XUMHUYECKUX pPEaKLUid, €ClId OJIUH U3
peareHTOB J1aH B U30BITKE

22 OO6mras xapakTepucTuka 31eMeHTOB VIA-rpynibt

93 AnnoTtponHsie Moupukanuu cepbl. HaxoxaeHue cepsl U eé
COCJIMHEHUH B MPUpPOoAe. XUMHUYECKHUE CBOMCTBA CEPhI

24 CepoBosiopo, cTpoeHue, (PU3HUecKre U XUMUYECKHE CBOWCTBA

o5 Oxcuppl cepol. CepHast KHCIIOTa, (PU3HUECKUE U XUMUYECKHE
CBOMCTBa, IPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIEKAIINE B OCHOBE TPOMBIIIJICHHOTO

26 crioco0a MoJy4eHHsI CEPHOM KUCIOThl. XUMHUYECKOE 3arpsi3HEHHe
OKPY’KAIOILEN CPelbl COEAUHEHUSIMHU CEPBI

27 Brruncnenue MaccoBoi 10711 BBIXOA MPOAYKTA PEAKIIUU

28 OOm1ast xapakTepuCTHKA 31eMEHTOB V A-rpynmsl. A30T,




pacrpocTpaHeHHe B pUpoie, PU3NIECKUE U XUMUUECKIE
CBOICTBA

AMMI/IaK, €ro (1)I/ISI/I‘ICCKI/IG U XUMHWYCCKHUEC CBOﬁCTBa, IMOJIYYCHUC U

29
MpUMEHEHHE

30 [IpaxTnueckas padora Ne 3 no teme «llomyuenne ammuaka,
H3y4YEHUE €ro CBOWCTB)

31 A3oTHAas KuCI0Ta, €€ PrU3NUecKre U XMMUYECKHE CBOMCTBA
Hcnonp3oBaHne HUTPATOB | COJIEH aMMOHUS B KQUECTBE

32 MUHEpaJIbHBIX yI00peHHil. XUMHUUYECKOEe 3arpsi3HeHNE
OKpY’KaloIllel cpeibl COeAMHEHUIMHU a30Ta

33 ®docdop. Oxcua pocdopa (V) u pocdopnas kuciota, puzndeckue
Y XUMHUYECKUE CBOMCTBA, MOJyYeHHE

34 Hcnonws3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX yI0OPESHUM.
3arpsi3HEHUE TPUPOAHON cpeapl hocharamu

35 VYrnepon, pacnpovCTpaHeHHe B IIpHUpoJie, GU3NYecKre U
XMUMHUYECKHE CBOMCTBA

36 Oxcunpl yriaepoaa, ux pusndeckue U XMMHYECKHEe CBOMCTRA.
DKosiorndyeckue mpooaeMbl, CBSI3aHHbIE ¢ OKCHaoM yriaepoa (1V)

37 VYronpHas KucioTa u e€ coiu

38 IIpaktuyeckas padora Ne 4 o teme "IloayueHue yriekuciaoro
rasza. KauecrBeHHas peakuus Ha KapOoHaAT-HOH"

39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O
COEJIMHEHUSX yrieposaa

40 Kpemunuii u ero coenuHeHust

41 IIpakTtryeckas padota Ne 5. Pemenue skcriepuMeHTaIbHbBIX 3a7a4
1o Teme «BaxkHel1e HeMeTallIbl U UX COeTUHEHUS

42 KonTtponsHast padota Ne3 o reme «Baxneiime HeMeTalIbl U UX




COCAUHCHUA»

OO611as XxapakTepuCTUKa XUMUUECKHX PJIEMEHTOB — METAJIJIOB.

43 Merammueckas CBs3b U METAJUINYECKast KPUCTALIINYECKAs 1
pemérka. Gu3nyecKue CBOMCTBA METAJIOB

44 XUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMHUYECKUN Psijt 1
HaIpsHKEHUHA METaJUIOB
O6mue ciocoOsl moydeHus: MmetamioB. CruiaBsl. Beraucienus mo

45 YPaBHEHUSIM XUMUYECKUX PEAKIUH, €CIIM OJJUH U3 PEarcHTOB 1
COJICP)KHUT TIPUMECH

46 [TonsTHE O KOPPO3WH METAIIOB 1

47 [IenoYnBIE METATIIBI 1

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U KAJTUS 1

49 IllerouyHO3eMeTbHBIC METAIUIBI — KaIbIHK U MarHuH 1

50 Baxueiimne coequHEHNS KaJIbIIH 1

51 O0001IeHre U cucTEMaTU3aNS 3HAHUN 1

52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ YCTpaHCHHS 1

53 [Ipaktrueckas padota Ne 6 o Teme "KECTKOCTh BOJIBI i METOIbI 1
eé yctpaHeHus"

54 AroMuHui 1

55 AMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA 1

56 Keneso 1

57 Oxcuapl, ruapokcust u cosu sxenesa (1) u xxenesa (111) 1

58 O0o001IeHNEe B CHCTEMAaTH3alKs 3HaHU T 1

59 [IpakTuueckas paborta Ne 7. PemeHue skciepuMeHTaNbHBIX 3a7a4 1
1o TeMme «BakHeHIe MeTaIbl K KX COCIUHEHUSD)

60 Borurcnenus mo ypaBHEHUSIM XUMHUECKUX PEaKIUi, €CIIU OJTUH U3 1




peareHToB JaH B H30BITKE UM COJCPKHUT MpUMecH. Borancienus
MaccOBOM JIOJIM BBIX0/1a IPOAYKTa PEAKLIMH

61 O06001eHne 1 cucTeMaTu3aus 3HAaHUN 1
62 KonTtponesHast padota Ne4 o reme «BakHelne MeTauibl U MX 1
COEIMHEHUS»
63 BemiecTBa u MaTepuabl B MOBCETHEBHON JKU3HU YEIOBEKA 1
64 XHUMHYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpebl 1
65 Ponp xumuu B perieHny 3K0JI0rMYeCcKruX MpoodaemM 1
66 PesepBHbIi ypok. O00OIICHNE U CUCTEMATH3AIIMS 3SHAHUHA 1
67 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3aIIHs 3HAHUH 1
68 PesepBHbIi ypok. O00OIICHIE U CUCTEMATH3AIIMS 3HAHUHA 1

HUTOI'O




