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1. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pE3yJNbTaThl OCBOSHHUS MPOrPaMMBI OCHOBHOTO 00MIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIc O0YYCHHUSI XMMHUHU B €IUHCTBE YUEOHOIH M BOCIIMTATEIILHON JCSITEIHBHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHUCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE MPAaBHJIAMH U HOPMaMH IOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yIarOIIUXCS.

JImuyHOCTHBIE PE3YIbTATBl OTPAXKAKT TI'OTOBHOCTH 06yqafomnxc;1 PYKOBOJACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX HOCHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paCcIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOWICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(OpMaLUel 0 MepefoBbIX AOCTHKEHHMSX M OTKPBITUSAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpOHCTBE
MHpa 1 001IeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

MPEICTABJICHUS] O COLMAIBHBIX HOpPMax MW TpaBUiIaX MEKIUYHOCTHBIX OTHOIIECHUW B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIECTBEHHO TOJIE3HOHM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M IPYTUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM
COBMECTHOM JI€ATEIbHOCTU TPHU BBIMOJIHEHUU Y4YEOHBIX, TTO3HABATENbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOINOMOINM B TpoIlecce 3TON Yy4eOHOM IesTeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE
MOBEJICHUE U TIOCTYIKM CBOMX TOBAPHUIIEH C TO3UIMHM HPABCTBEHHBIX M TPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCJIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABICHHS O  BEIIECTBE MW XHMHMYECKOM  pEaklMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAyKH M COCTABJISAIOLIAE OCHOBY JUIS
MOHMMAaHUSA  CYIIHOCTH HAyYHOW KapTUHBl MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3AMMOCBSA3IX YEIIOBEKA C IMPUPOAHOU CPENOH, O pONH
XUMUH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

ITO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IIOJIYYEHUE HOBBIX 3HAHMM IO XHWMMHH,
HEOOXoauMBbIe Uil OOBSCHEHMsS HaOJI0JJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEPATypOM, TOCTYIMHBIMH TEXHUYECKHMMHU CPEJICTBAMH
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHIO W IO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHON M HCCIIEIOBATENLCKON JESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH M YPOBHsI 00y4eHUS B JAJIbHEHIIEM;



4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE [EHHOCTH KM3HH, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 3JI0OPOBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKM3HH, OCO3HAHUE IIOCIEACTBHI W HEMPUSITHE BPEIHBIX
MPUBBIYEK (YIMOTPEOJEHUS aIKOrojis, HApPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIIOICHHS
npaBusl 0€30MacHOCTH MPH OOpalleHWH C XUMHYECKHMMH BEIIECTBAMU B OBITY M peaibHOU
KHU3HH,

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3YUEHHIO MPpOodeccuil u Tpyaa pa3InyHOrO Pojad, YBaKEHHUE K
TPyAy M pe3ylbTaTaM TPYJOBOH [EATENHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHMS
IPEIMETHBIX 3HAHUM 10 XUMHUHM, OCO3HAaHHBIM BBIOOp MHIMBHUIYaJbHOW TpPAEKTOPUU
IPOJOJDKEHU 00pa30oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEeIHON MpodecCHOHANbHON /1€ATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAILHON Cpesie;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS

3KOJOIrH4C€CKH uenecoo6pa3Hoe OTHOIICHHUEC K IIPUPOJAC KaK UCTOUYHUKY KU3HU Ha 36MJ’I€,
OCHOBE €€ CyHICCTBOBAaHHA, ITOHUMAHUEC LHCHHOCTU 310POBOro u 0e30macHoro 06pa3a KHU3HHU,
OTBCTCTBCHHOC OTHOIICHHUC K CO6CTB€HHOMy (bPISI/I‘IeCKOMy H HNCUXHUYCCKOMY 3J10pPOBLIO,
OCO3HAaHUEC LICHHOCTHU CO6JIIOI[€HI/IH IpaBuJI 0e30macHOro IOBCACHUS IIPU pa60Te C B€IICCTBaAMu,
ad TaKKC B CUTYyallUAX, YIPOXKAOIMIUX 3[JOPOBbIO U JKU3HU J'IIO,HGfI;

CIIOCOOHOCTH TMPUMEHATh 3HAHMS, MOJy4aeMble NPU H3YUYEHUU XUMUH, JUISl PElIeHUs
3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEH PUPOJIHON CPENOH, JUIS TIOBBILIEHUS YPOBHS JKOJIOTUYECKON
KYJIbTYpPbI, OCO3HaHUs INI00ATLHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOJIeM U MyTed MX pelleHus
MIOCPEICTBOM METOJOB XMMUH, HKOJIOTMYECKOIO MBIIUICHHS, YMEHUs PYKOBOJCTBOBAaTbCA UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmeTtampeaMeTHBIX Ppe3yNbTAaTOB BBIIEISIOT 3HAYUMBIE ISl (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAyYHbIe MOHATHS (3aKOH, TEOpHs, MPUHIMI, TUNoTe3a, (akrt, cucrema,
IPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHBEpcalbHble y4eOHbIE J1eWcTBUs (ITO3HABATENIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYHBAaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIIEHUS IIPU OCBOCHWH 3HAHMIA:
pacKpeIBaTh  CMBICT XMMUYECKUX TOHATHH (BBLACHATH MX  XapakTepHble IPH3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHSATHAMU), UCIOIB30BATh MOHATHUS AJISI OOBSICHEHMS
OTIENbHBIX (DAaKTOB W SIBICHUH, BBIOMpAaTh OCHOBAHUS W KPUTEPUU [UIA KJacCU(UKAIIUH
XUMHUYECKHX BEIIECTB U XMMHYECKUX PEaKLU, YCTAHABINBATH IPUYMHHO-CIICICTBEHHBIE CBS3H
MEXIy 00BEKTaMU U3Y4EHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKIIIOYEHHUS;



yYMEHHE NMPUMEHSTh B MpPOLECCe MO3HAHMS MOHATHS (MpPEAMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMbI€ B XUMHH, MpPeoOpa30BHIBATH LIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUSI — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
XUMHu4Yeckass (GopMylna M ypaBHEHHE XHMMHUYECKOH pEakUMu — TpU pPElICHHH Y4eOHO-
MIO3HABATENIBHBIX 3a/ad, C Y4ETOM HSTHUX MOJEIbHBIX MPEJICTABICHUN BBIIBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKM M3Yy4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIC CBSA3H U
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLIECCAX U SABJICHUSIX.

ba3oBble ncciienoBareibcKue AeiiCTBHUA.

YMCHHC HCIOJIb30BATH IMOCTABJICHHBLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUSA, a
TAKXXEC B Kady€CTBC OCHOBBI JJIA (bOpMI/IpOBaHI/IH THUIIOTE3blI 110 IPOBCPKE IIPaBUIBHOCTH
BBICKa3bIBA€CMBbIX CY)KI[eHI/If/'I;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHHIO, OPTaHM3AIMH U IPOBEICHUIO YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJJ0M MpOIlecca, CaMOCTOSATENbHO IPOTHO3UPOBAThH €0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yYMEHME BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO Pa3IMUHbIX BHI0B
U GOpM IpeICTABICHHS], TOIYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJISIpHAst IUTepaTypa
XUMHYECKOTO COJIEp)KaHUsI, CIIpaBOYHBIE IOCOOUs, pecypchl VIHTepHEeTa), KpPUTHUECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHME IPUMEHATh Pa3JInYHbIE METO/bI U 3aIPOCHl IIPU MOUCKE U 0TOOpe MHPOpPMAIUK U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOMMBIX JJISl BHIIIOJHEHUS y4eOHBIX U MMO3HABAaTEIbHBIX 3a/1a4
ONpeAeNéHHOr0 THIMA, NMPUOOPETEHHE OmbITa B O0JIACTHM HCIHOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy TpeAcTaBiIeHUs
UHPOPMALIMK U WUIIOCTPUPOBATH pEIIaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JIHarpaMMaMH,
apyrumu popmamu rpaduku ¥ UX KOMOUHALUSAMU;

YMEHHME HCIOJb30BaTh M aHAJIMW3UPOBATh B IpolEcce y4eOHOW M HCCIEI0BaTebCKON
JeSITeIbHOCTH UH(OPMAIIMIO O BIUSIHUYU MPOMBIIUIEHHOCTH, CEIbCKOI0 X031UCTBA M TPAHCIIOpTa
Ha COCTOSIHME OKPYXKarolel MpUpoaHON CPebl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUSA:

YMEHHs 3aJaBaTh BONPOCHI (B XOA€ Auanora u (WIU) JUCKYCCHU) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (OPMYIHpPOBATH CBOM TPEIJIOKECHUS] OTHOCHTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATH IMOJyY€HHBIE PE3YJIbTaThl TO3HABATEIBHOM J1eATETLHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaxX; JeNaTh TPE3ECHTANUI0 pPEe3yIbTaTOB BBIMOIHEHHUS XHUMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1a0OPATOPHONM PAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHHsI Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEIHHOU U
HCCJIEIOBATEIbCKON NEATEIbHOCTH MPU PEUICHUH BO3HMUKAIOMIMX MpPOOJieM Ha OCHOBE yuéTa



0O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3UIMN (0OCYXKIEHUsI, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIIMS COBMECTHBIX JCHCTBHIA, ONPEICIICHIE KPUTEPUEB TI0 OIICHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

PeryasitTuBHble yHHBepcaJbHbIe yUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh LETH JesTeNbHOCTH, INIAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBIOMPAThH
HauOosiee 3(G(EKTUBHBIE CIIOCOOBI  pEIICHHMs Y4YEOHBIX H  ITO3HABATENIBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JEHCTBUM IpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM TMOJY4YeHHs HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX W PEAKLMUAX, OLICHUBATh COOTBETCTBHE MOJYUYCHHOTO pe3yJbTaTa 3asBICHHOM LIENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pE3yABTATOB IO OCBOCHHUIO 00S3aTEIBHOTO COJICpIKAHUS,
YCTAHOBJICHHOTO JaHHOM (enepanpHO pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIE
0o0yJaromuMHUCsT Hay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHIA, CIEHU(pHUECKUE IS
OpeIMETHON 0o0sacTh «XUMHS», BUIBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHUSA, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalLIUSIX.

K xoHuy oOyuenusi B 8 kJiacce npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00YJAOLINXCS YMEHHA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHN: aTOM, MOJEKYJa, XUMUYECKUN DJIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAS), BaIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHas
Macca, MaccoBas JOJsI XHMHUYECKOro SJIeMEHTa B COCIUHEHUH, MOJSIPHBIM O00BEM, OKCHUI,
KHCJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPUIIATETLHOCTh, CTEMEHb OKHUCICHMS, XHUMHYECKas
peakiusi, KiaccuUKaIMs peakiuil: peaklnd COCTUHEHUS, PEaKlMu paszNoKeHUs, peakiuu
3aMEeNIeHMs], peakIui 00OMeHa, HK30- U DHJIOTEPMHUECKUE PEAKIINH, TEII0BOU 3 (eKT peakiumy,
AP0 aTOMa, DIIEKTPOHHBIN CI0M aToMa, aTOMHas OpOUTallb, paauyc aTOMa, XUMHUYECKas CBS3b,
MOJISIPHAsT U HETOJISIpHAsE KOBAJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTHMOH, aHUOH, PacTBOP,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U TPUMEHSTh 3TH TTOHSATHUS NPU
ONMCAHUU BELIECTB U UX MPEBPAILLECHUN;

WCIIOJTH30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHHS (OpMYJT BEIIECTB W ypaBHEHUH
XUMUYECKUX PEaKIUid;

OTIPENIETISATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTEICHb OKHMCIICHHS
DIIEMEHTOB B OWHAPHBIX COCAMHEHMSIX, MPUHAJISKHOCTh BEIIECTB K OMPEICIEHHOMY Kiaccy
COeTMHEHUH TI0 (hopMyIIaM, BU XUMHYECKOUN CBSI3H (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKHUX
COCIMHEHUSIX;

packpsiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE
NEePUOINYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB OT HX TOJOXEHHUS B
[Tepunonnueckoii cucteMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuomudeckoil CHUCTEMbl XUMHYECKHX
AJIEMEHTOB: Pa3IMuaTh MOHITHS «TJIaBHAs noArpymna (A-rpymma)» u «mododynast moarpymnmna (b-
TPYIIAa)», MaJlble ¥ OOJIBIITNE TIEPHO/IBI, COOTHOCHTHh 0003HAYEHUSI, KOTOPhIE UMEIOTCS B TAOJIHIIC
«llepmognueckas cucrema xumuueckux osnemeHtoB JI. U. MenneneeBay ¢ 4YHMCIOBBIMHU



XapaKTepUCTHUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjapa, oliiee
YHCJIO JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BELECTBA, XMMUYECKUE PEAKIIUU
(10 YMCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEILIECTB, MO TETNIOBOMY 3P DEKTY);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJAsl  ONMCAHME IPUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUNM  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KA4e€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB, MacCOBYIO JIOJIO
XMMHUYECKOI0 3JIeMEHTa o (hopMyJie COEIMHEHHs, MAacCOBYIO JIOJIIO BELIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peakIvi;

IIPUMEHATH OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHECHHUE,

000011eHIe, CHCTEeMAaTU3aIuIo, KIACCU(UKAIMIO, BBISIBJICHUE MPUUYUHHO-CIICICTBEHHBIX CBS3EH
— JJIS U3Y4YEHUs CBOMCTB BELIECTB M XHMMHUYECKUX PEAKIHI, €CTECTBEHHO-HAayYHbIE METOJIbI
NO3HAHUS — HaONIO/IEHHWEe, W3MEpPEHUE, MOJEIUPOBAHUE, HKCIEPUMEHT (pealibHbll U
MBICJICHHBIN);
CJIeIOBaTh MpaBUJIaM IMOJIb30BAHUS XUMUYECKOM MOCYIO0N U 1ab0paTOpHBIM 000PYIOBaHHUEM, a
TakKe MpaBuUiIaM OOpaIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKUHUSMHU 1O BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIMBITOB MO IMOJYYECHHUIO M COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopo/ila M KHCIOpOJa), MPUTOTOBICHHIO PACTBOPOB C OIpeneiaEHHOW MaccoBOM momeit
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATb W IPOBOJUTH XHUMUYECKHE DSKCIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEH MW KHUCJIOT C IOMONIbIO HWHAMKATOPOB (JIAKMYC,
dbenondTanenH, METUJIOPAHXK U JPYTHE).
B pesynbrare nzydenus yueOHOro npeamMera
BeinyckHuK Hayuumcs:

* O0BSICHATH CyTh XUMHUUECKHX MPOIECCOB U UX MPUHIIUITHAIBHOE OTIIMYUE OT (PU3UIECKHX;

* Ha3bIBATh MIPU3HAKHU U YCIOBHUS MPOTEKAHUS XUMUUYECKIX PEaKIIHil;

* YCTAHABJIMBAaTh MPUHAJUIEKHOCTh XHMHUYECKOM pPEaKUUH K ONPEACIEHHOMY THILY

1o OJTHOMY U3 KIaCCU(UKAIIMOHHBIX TPU3HAKOB: 1) MO YHCIy U

COCTaBY MCXO/IHBIX BEIIECTB U MPOIYKTOB pEaKlUU (peaKkiun

COCIMHEHUS, PA3JIOKEHMsI, 3aMEIIeHUss U OOMeHa); 2) MO BBIICICHUIO WJIU TOTJIOMICHHUIO

TEIUIOTHl (peaKlUu SK30TEPMHUYECKHE M HSHAOTEPMHUUYECKHE); 3) MO H3MEHEHHUIO CTeneHei

OKHUCJICHUS XHMUYECKUX DJIEMEHTOB (peaklUH OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) 1O

00paTUMOCTH Tpoliecca (peakuu 00paTUMbIE U HEOOpaTHUMBIE);

* Ha3bIBaTh (DaKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKUX PEaKIIN;

* Ha3bIBaTh (DAaKTOPBI, BIUSAIONINE HA CMEIIICHHE XUMUUECKOTO PAaBHOBECHST;

* COCTaBJISITh YPABHEHHUS AIEKTPOIMTUYECKON TUCCOLMALINN KUCIIOT, IIEJI0Y€EH, COJIEl; MTOJIHbIE

U COKpauléHHbIE MOHHBIE YpaBHEHHSA peakuuid oOMEHa; YpaBHEHMSI OKHCIUTEJIbHO-

BOCCTAaHOBUTENBHBIX PEaKLIU;

* IPOTHO3UPOBATH MPOAYKTHl XMUMHYECKHUX peakUuid 1Mo ¢opMyaamM/Ha3BaHUSIM MCXOJHBIX

BEIIECTB; ONPEAEIATHUCXOIHbIE BELECTBA M0 (OpMyJiaM/Ha3BaHUSAM MPOAYKTOB pPEaKIIHH;

* COCTaBJIATh YPaBHEHHUS PEaKIMi, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTU («IIETOYKE»)

IPEBPaALICHUMHEOPTaHNYECKUX BELECTB PA3JINYHbIX KJIACCOB;

* BBIBIISITh B IIPOLIECCE DKCIEPUMEHTAa IPU3HAKH, CBHUJAETENbCTBYIOIIUE O MPOTEKaHUH

XAMHYECKON PEAKIINY;
* IPUTOTOBJISITH PACTBOPHI C ONIPEACIEHHON MAaCCOBOM 10J1€l PAaCTBOPEHHOTO BEIIECTBA;



* OMPENEIIATh XapaKTeP CPEebl BOJHBIX PACTBOPOB KUCIOT M LIEIOYEH MO U3MEHEHUIO OKPACKHU
WHIUKATOPOB;

o HpOBOI[I/ITB KAauCCTBCHHBIC peaKLII/II/I, HOI[TBep)KIIaIOH_II/Ie HaJIMYHUC B BOIHBIX paCTBOan

BCIICCTB OTACIBHBIXKATHOHOB 1 aHHUOHOB.

o OHpGl[GJISITB HpI/IHaI[JIe)KHOCTB HGOpI‘ AHNYCCKHNX BCHICCTB K OI[HOMy nu3 I/I3y‘-IeHHLIX

KJIACCOB/TPYIIIT: METAJLIbl HHEMETAJIJIbI, OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

* COCTaBIIATH (POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

* ONPEEIIATh BAJIGHTHOCTh U CTENIEHb OKUCJICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (HOPMYJIBI HEOPraHUYECKHX COCIWHCHMA TI0 BaJCHTHOCTSIM W CTEICHSIM

OKHUCJICHHUS DJIEMEHTOB, a TaKXKe 3apsgaM HOHOB, yKa3aHHBIM B TaOlMIle PAaCTBOPUMOCTHU

KHCJIOT, OCHOBAHUM U COJICH;

hd O6’I)$ICHHTI) SaKOHOMepHOCTI/I N3MCHCHUS (1)I/ISI/I‘~IGCKI/IX U XUMHYCCKUX CBOfICTB HpOCTI)IX

BCILICCTB (MeTaJIJIOB nu HGMCT&JIJIOB) U HUX BbICHIUX OKCHIOB, O6pa3OBaHHI)IX 3JICMCHTAMHAU

BTOPOT'O U TPETHETO NEPUOJIOB;

* Ha3bpIBaTh OOIIME XMMHYECKHUE CBOWCTBA, XapaKTEpHBIE AJIs TPYII OKCHIOB: KHUCIOTHBIX,

OCHOBHBIX,aM(OTEPHBIX;

* Ha3pIBaTh OONIME XUMHYECKHE CBOWMCTBA, XapaKTEpHbIC [UIS KaXKIOTO M3 KIJIACCOB

HEOPraHWYECKUX BELIECTB:KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOJUTH NPUMEPBI PEAKLUM, MOATBEPKIAOMNX XUMUYECKAE CBOMCTBA HEOPraHWYECKHUX

BEIIIECTB: OKCHIOB,KHUCIOT, OCHOBAHUI U COJICH;

* ONPEICISITh  BEIIECTBO-OKUCIUTENh W  BEIIECTBO-BOCCTAHOBUTEIh B  OKUCIUTEIHHO-

BOCCTAaHOBUTEIbHBIXPEAKIIUSX;

* COCTaBJISITh OKHUCITUTENbHO-BOCCTAHOBUTEIBHBIA OalaHC (sl M3y4YEHHBIX pEeaKlMid) TI0

MpEeAJIOKEHHBIMCXEMaM PeaKIuii;

* MPOBOJIUTh 1a0OpaTOPHBIE OMBITHI, TOATBEPKIAIONINE XHUMHUYECKHUE CBOICTBa
OCHOBHBIX  KJIACCOBHEOPraHMYECKUX BEIIECTB;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:

BOJIOPO/1a,KUCIIOPO/Ia, YTIIEKUCIIOTO Ta3a, aMMHaKa; COCTABJISITh YPABHEHHSI COOTBETCTBYIOIINX

peaKuuii.

BBIHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYUUTHCH:

* COCTaBIIATh MOJIEKYJSIDHBIE M TIOJHBIE HOHHBIE YPAaBHEHUs 110 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSM;
* IPUBOJNUTHh NPHUMEPHI PEAKIMI, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aWMOCBSI3H MEXIY
OCHOBHBIMMKJIACCAMU HEOPTaHUYECKHUX BEILECTB;
* IPOTHO3UPOBATh PE3yJbTAaThl BO3JACHCTBUS pa3IMYHBIX (PAaKTOPOB HAa M3MEHEHHE CKOPOCTH
XUMUYECKONPEaKIINH;
* IPOTHO3UPOBATh PE3YJIbTAThl BO3ACUCTBUS PA3IUUHBIX (PAKTOPOB HA CMEIIEHHNE XUMHUUECKOTO
PaBHOBECHS.
* [IPOrHO3UPOBATh XUMHUUYECKHUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;
* IPOTHO3UPOBATh CHOCOOHOCTD BEILIECTBA MIPOSIBIIATH OKHCIIUTEIIbHBIE WIH
BOCCTAHOBUTEJIBHBIE CBOMCTBA CYYETOM CTENEHEH OKHCICHMS DJIEMEHTOB, BXOIALIMX B €rO
COCTaB;
* BBIBIITH CYIICCTBOBAHME TE€HETUYECKOW B3aMMOCBSA3M MEXAY BEIIECTBAMU B psAdy:
IIPOCTOE BEILECTBO —OKCUJ — THIPOKCUJ — COJIb;



* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KUCJIOT;

* IPUBOJUTH NMPUMEPHI YPABHEHHUM PEaKIMi, JSKAIIUX B OCHOBE IMPOMBIIUICHHBIX CIOCOOOB

IIOJIy4YeHUSIaMMUAKA, CEPHON KUCJIOThI, YyT'yHa U CTAJIH;

¢ OIIUChIBATH (1)I/I3I/I‘-IGCKI/I€ U XUMHYCCKHUC IIPOLCCCHI, ABJIAIOIIMUECA YaCTbIO KpPYroBOpOTa
BEIIECTB B IPUPOJE;

* OPraHU30BbIBaTh, MPOBOAUTHh YUEHUYECKHE MPOEKTHI MO HCCIIEJOBAHUIO CBOMCTB BEILECTB,

UMEIOLINX BaKHOCIPAKTUYECKOE 3HAYCHUE

2.COAEP)KAHUE YYEBHOI'O TIPEIMETA, KYPCA

Pazgen 1. OcHOBHBbIE NMOHATHS XMMHUHM (YPOBEHb aTOMHO-MOJIEKYJISPHBIX
npeacTaBJIeHUui)

[IpenmeT xumuu. XuMHsl KaK 4acTh €CTECTBO3HaHUs. BelecTBa U ux CBOMCTBA.
YucTeie BemecTBa U cMecH. MeTo/ bl MO3HAHUSL B XUMUU: HAOIOJEHUE, IKCIIEPUMEHT.
[Tpuembr 6e30macHO paboThI ¢ 000pyAOBaHKEM U BemecTBaMu. CTpOSHHE IIIAMEHH.

Yucrteie BemectBa M cMmecH. CIocoOBI OYHMCTKH BEHISCTB: OTCTaWBaHHCE,
buIpTpOBaHWE, BBINIAPUBAHHUE, KPUCTAUIM3ALNS, IUCTWLIANNS. Du3ndeckue U
XUMHUYECKUE SBJICHUS. XUMHUUYECKHE peakuuu. [Ipu3Haku XUMHYECKHX peakluuil u
YCJIOBHUSI BOSHUKHOBEHHS U TEUCHHS] XUMUUYECKUX PEAKIUMA.

ATOMBI, MOJIEKYJIbI U WOHBI. BelllecTBa MOJICKYJISIPHOTO W HEMOJEKYJISIPHOTO
ctpoenusi. Kpucramnuueckue u amopdusie BemecTBa. Kpucramindeckue pemeTku:
HMOHHAs, aTOMHAsi W MoJIeKylsipHad. lIpocTeie W cloXkHbIE BeniecTBa. XHUMUYECKUN
aJeMEHT. MeTauibel 1 HeMeTallibl. ATOMHas euHuIIa Macchl. OTHOCUTENIbHAS. aTOMHAs
Macca. SI3bIK XMMMHU. 3HAKH XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa.  Xumudeckwe  ¢Gopmyasl.  OTHOCHTENbHAs  MOJICKYJSIpHAas — Macca.
KadecTBeHHBIN M KOJMUYECTBEHHBIM COCTAaB BeENIECTBA. BBIUMCIICHHS MO XMMHUYECKUM
dbopmynam. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B CJIOKHOM BEII[ECTBE.

BaneHTHOCTh XMMHUUYECKUX 3eMEHTOB. OrpejiesieHue BaJICHTHOCTH 3JIEMEHTOB
no ¢opmynaM OMHApHBIX coearuHeHUM. CocTaBlieHHe XUMHUUECKUX (HOpMYT OMHAPHBIX
COCIUHECHMH MO BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YUEHUE. 3aKOH COXpaHEHUs1 Macchl BemecTB. JKu3up u
nestenbHOCT M.B. JlomoHOocoBa. XuMHYECKHE ypaBHEHMSA. THUIBI XUMHYECKUX
pEaKLMii.

Kucnopon. Haxoxnenne B mpupose. [lonyyenune xucnopona B 1abopaTopuu u
NpoMbIIUIEHHOCTH. Du3nueckue W XHUMHUYECKUE CBOMCTBAa Kuciopoaa. lopenue.
Oxkcunpl. Ilpumenenue kucinopoaa. Kpyrosopor kucinopoga B mpupoae. O30H,
ajutoTponus Kuciopoaa. Bo3ayx m ero cocraB. 3ammra atMoc(epHOro Bo3ayxa OT
3arpsA3HCHUN.

Bonopon. Haxoxnenue B npupone. [lonyuenue Bojgopona B sabopaTopuud U
MPOMBIIUIEHHOCTU. PU3MUEeCKMe U XUMHYECKHE CBOMCTBa Bojopoaa. Bomopon —
BOCCTAHOBUTENb. Mepbl 0€30macHOCTH TpU paboTe ¢ BoaopojaoM. I[IpumeHeHue
BOJIOPO/IA.



Bopa. Meroapl onpeneneHust coctaBa BOAbl — aHAIM3 U cUHTE3. Dusmyeckue
cBoMcTBa Bo/bl. Bosia B mpupo/ie U crnocoObl €€ OUYUCTKU. Adpaliust BoJbl. XUMUUYECKUE
cBoiicTBa Bojbl. [Ipumenenue Boabl. Boma — pactBoputens. PacTBOpUMOCTH BEIIeCTB B
BOjIe. MaccoBasi J10Ji1 paCTBOPEHHOTO BEIIIECTRA.

KonmmuectBeHnble oTHomeHus B XuMud. KommdectBo BemiecTBa. MOIb.
Momsipaast  macca. 3akoH ABoraapo. MouspHeiii 00beM ra3oB. OTHOCHTENIbHAs
MJIOTHOCTH ra3oB. OObEeMHBIE OTHOIICHHS Ta30B MPU XUMUYECKUX PEaKIIUsX.

Baxneimme Kkiacchl HEOPraHMYECKWX  coeauHeHud. OKCHABI:  COCTaB,
knaccuukanus. OCHOBHBIE M KHUCIOTHBIE OKCHIb. HoOMeEHKIIaTypa OKCHIOB.
duznueckue 1 XMMUYECKUE CBOMCTBA, OJIYYEHUE U TPUMEHEHHUE OKCHUIOB.

I'unpokcunel. Knaccudukauus ruapokcuaos. OcHoBanus. Cocras. llenoun 1 HepacTBOpUMBIE
ocHoBaHMus. HomeHknatypa. Pu3nyeckue M XHUMHUYECKHE CBOMCTBAa OCHOBaHUW. Peakums
HelTpanu3anuu. [lonydyenue u npuMeHeHne ocHOBaHU. AM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Kucnotel. CocraB. Knaccudpukauus. Homenknatypa. Pu3ndyeckue U XHMHUYECKUE
CBOMCTBA KUCJIOT. BBITECHUTENBHBINA PsiJi METAIIOB.

Comu. CocraB. Kiaccudukauus. Homenxnartypa. ®dusnueckue CBOMCTBA COJIEH.
PactBopuMoCTh cosieil B Boje. XuMUYeckue cBOMcTBa coneil. CrocoObl MOMy4YeHHUs COJei.
IIpumenenue conei.

['eneTnueckasi CBA3b MEXKJy OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX COCAMHEHUH.

Jemoncmpayuu. O3HakoMJeHHME ¢ oOpa3suaMu MPOCTBIX M CIOKHBIX BEIIECTB.
CrocoObl OYUCTKM BEILIECTB: KPUCTAITU3ALUSA, TUCTHIIIAIMS, Xpomarorpadus. OIBITH,
MOJITBEP K IAIOIIUE 3aKOH COXPAaHEHUSI MacChl BEIIECTB.

[lonyyenne u coOupaHue KHCIOpPOJa METOJOM BBITECHEHUS BO3JyXa U BOJBL
Omnpenenenue cocraBa Bo3ayxa. Komnekyusi Hegmu, KAMEHHO20 Yels U NPOOYKMOS UX
nepepabomxku.

[Tonyuenune Bopopona B ammapare Kuma, mpoBepka BoJOpoAa Ha YHUCTOTY, T'OpPEHHE
BOJI0pOJ1a, cOOMpPaHue BOJOPOa METOAOM BBITECHEHHUS BO3/lyXa U BOJIBL.

Ananus Bosibl. CUHTE3 BOJBI.

3HaKOMCTBO ¢ 0OpasllaMd OKCHJIOB, KHUCIIOT, OCHOBaHHMA u cojeil. Helrpanuzamus
mIEN0YM KUCIOTOM B MPUCYTCTBUU MHAMKATOPA.

Jlabopamopnvie onvimbo.

Nel.PaccmoTtpenue BemiecTB ¢ pa3inyHbIMU (PU3MYECKUMU CBOMCTBaMH.
Ne2. Paznienenue cMecu cOCTOSIIIUX U3 IIOPOLIKOB CEPBI U XKEIe3a.
Ne3 . Ilpumeps! pu3ndecKux U XUMUYECKUX SIBICHUH.
Ned. OznakomuieHue ¢ 00pa3liaMu MPOCTHIX U CIOXKHBIX BEILECTB
Ne5.Paznoxenue ocHoBHOro KapooHara meau (11).
No6.Peakiiust 3aMenieHUsI MEIU HKEIIE30M.
No7.0O3nakomiieHne ¢ 00pa3aMu OKCHIOB.
Ne8. B3aumozeiicteue Bogopoaa ¢ okcugaom meau (11).
Ne9OmnbITHI, TOATBEPAKIAIOIINE XUMUYECKUE CBOMCTBA OCHOBAHMI
Nel10OmnbIThI, MOATBEPKAAIONINE XUMUUYECKUE CBOMCTBA KUCIIOT
IIpakTHyeckne padoThl
ellpaBuna TexHMKM O€30MAaCHOCTH TMpU paboTe B XHUMHUYECKOM KaOHWHeTe.
O3HakoMJIEHHUE C JTa0OPATOPHBIM 0OOPYIOBAHHEM.
e OuncTKa 3arpsA3HEHHON IOBAPEHHOM COJIN.
e [lostyueHue u cBOICTBA KUCIOPOIa
e [losnyueHne Boopoa U U3y4eHHE €ro CBOMCTB.
e [[puroroBiieHe pacTBOPOB COJIEM C ONPEACIEHHOM MacCOBOM  JoJeH
PacTBOPEHHOIO BEILIECTBA.



e PemieHne  SKCIEpUMEHTalIbHBIX 3a7ad 1o TeMe  «OCHOBHBIE — KJIACChl
HEOPraHUYECKUX COCIUHEHUI.

Pacuemnvie 3a0auu

BrruricnieHue OTHOCHTENBLHOM MOJEKYISIPHOW MacChl BemecTBa 1o  (opmyie.
Brrancinenne MaccoBOM HONM BJEMEHTA B XHMMHYSCKOM COCIMHECHUH. Y CTaHOBJICHHUE
npocTeiiniel (opMyIibl BEIIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB.

Haxoxnenune maccoBoi 1071 pacTBOPEHHOTO BEIIECTBA B pacTBope. Brruucienne Mmaccol
PacTBOPEHHOTO BEIIECTBA M BOJIBI JJIsSI IPUTOTOBIICHUS PACTBOPA ONPEICIEHHON KOHIICHTPAIUH.

OOBEMHBIC OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKIIUSIX.

Boluucienuss mo XMMHUYECKUM YpaBHEHUSIM MacChl, 00bEMa M KOJIMYECTBA BEIECTBA
OJIHOTO W3 TPOJIYKTOB PEAKIMH I0 MAacce HMCXOJHOTO BEIIECTBA, O0BEMY MM KOJIMYECTBY
BEILIECTBA, COAEPIKAIIETO ONMPEAEIEHHYIO TOJIIO IPUMECEHN.

Pazgen 2. Ilepuogmueckuidi 3aKOH W NEPUOAUYECKAS CHCTEMa XHUMHUYECKHUX
3nemenToB JI.. Menneneea. CTpoenune aroma.

[lepBble TOMBITKH KiIacCU(UKAIMM XUMUYECKHX 3j1eMeHTOB. [loHstue o rpymmax
CXOJHBIX DJJIeMEHTOB. EcTecTBEHHBIE ceMEHCTBA IICIOYHBIX METAJZIOB W TaJIOI'CHOB.
bnaropoansie rasmel. Ilepuoguueckuit 3akon J[.M.Menneneesa. [lepronnueckas cucrema Kak
€CTECTBCHHO — HAy4YHOE KiacCH(PUKAIUs XHUMHYSCKUX dJeMEHTOB. Tabmuunas Qopma
IpelICcTaBiICHUs  KiIacCU(UKAUKM  XUMHYECKUX  dJeMeHTOB.  CTpykTypa  TaOmuUIlbI
«[lepuognueckas cuctema xumuueckux snemeHToB [I.11. MenneneeBa» (kopoTkas ¢popma): A-
u b- rpynnsl, nepuoasl. PU3MYECKUI CMBICI MNOPSAJKOBOrO 3J€MEHTa, HOMEpa Iepuoja,
HOMeEpa IPYIIIbI (U1 3JIEMEHTOB A-TpyIIi).

Ctpoenue aToma: SApO U AJIEKTPOHHAs 000J0uka. COCcTaB aTOMHBIX sJIep: IPOTOHBI U
HeUTpoHbl. 30TOMBI. 3apsi aTOMHOTO sA/Ipa, MaCCOBOE YUCIIO, OTHOCUTENIbHASI aTOMHAs Macca.
CoBpemenHast QOpMyYITHPOBKA MOHATHS «XUMHUYECKUNA AIEMEHT.

OnekTpoHHas 000JI0YKa aToMa: MOHSITHE 00 SHEPreTUYeCKOM YpPOBHE (3JIEKTPOHHOM
cioe), ero €MKOCTH. 3amlojHEHHE JJIEKTPOHHBIX CIOEB Y aTOMOB 3JEMEHTOB MEPBOTO —
TpeThero nepruoaoB. CoBpeMeHHast GOpMYITUPOBKA IEPHOIAYECKOTO 3aKOHA.

3HaueHne mnepuoandeckoro 3akoHa. Hayunsie poctmxenus J[.M. Menneneesa:
WCIIPaBJICHUE OTHOCUTEIBHBIX ATOMHBIX MAacC, MpEJCKa3aHWE CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, NEPECTAHOBKM XMMHUYECKHX 3JIEMEHTOB B NepHoauyeckor cucreme. Ku3Hb U
nestenbHOCTh J[.M. Menneneena.

Hemoncmpayuu: Ousnyeckue CBOMCTBA IIEJIOYHBIX METaUIOB. B3aumoneicteue
OKCUJIOB HaTpusi, MarHus, ¢ochopa, cepbl C BOJOW, MCCIETOBAHUE CBOWCTB TMOJYYEHHBIX
MPOAYKTOB. B3amMmopencTBue Hatpus U Kaius ¢ BOAOW. PU3MYECKHE CBOWCTBA TajlOTE€HOB.
B3aumoneiicTBrue aqtOMUHES C XJIOPOM, OpOMOM H HOIOM.

Pa3pnen 3. Crpoenue BemecTna.

DNEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J€MEHTOB. OCHOBHBIE BBl XHMHUYECKOU
CBsA3HM: KOBAJICHTHAA HCIIOJISIpHAA, KOBAJICHTHAA IOJIsIpHasa, HOHHAA. BasieHTHOCTE 2JIEMEHTOB B
cBeTe DdIeKTpoHHON Teopuu. CreneHb okucieHus. I[IpaBuna omnpeneneHus creneHeu
OKHCIICHUS JICMCHTOB.
Hemoncmpayuu:
ComnocraBJiieHue (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX CBOWCTB COG)II/IHCHI/Iﬁ C KOBAJICHTHBIMU W WOHHBIMH
CBSI3SIMU.



3.TEMATUYECKOE IINTAHUPOBAHUE

Ne | HazBaHue TeMbl,pa3iesibl KosmyecTBo | Yuer padoyeil mnporpamMmmbl

n/n 4acoB BOCIIUTAHUS

1 OcHoBHbIEe TOHATHS XUMHUHM (YpPOBeHb 1) yCTaHOBIICHHE
ATOMHO-MOJICKYJ/JIAPHBIX JIOBEPUTEIIBHBIX OTHOLIEHUN
NnpeacTABJIEHUI) MEKITY yunTenem "

1.1 | Ilpemmer xwumuu. XuMHSA, KakK 4YacTb 1 00yJaromumuc,
€CTECTBO3HaHMsI. BelecTBa u ux CBOMCTRBA. CIOCOOCTBYIONIUX TTO3UTUBHOMY
Meronbl no3HaHus B xumuu. [IpaBuna BOCHPHATHIO  00y4arOLIUMUCS
TexHUKU Oe3zonacHocTu. JlabopaTopHblii TpeGoBaHMil U TIPOCHD YUHTEIH,
onbIT Nel PaccMoTpeHHE BEIIECTB C

. MPUBJICYCHUIO WX BHHUMAHUS K

Pa3TUYHBIMU (PU3NYECKUMH CBOWCTBAMHU. .
obcyxaaemont Ha ypoKe
1.2 I/IHCTpYKTaXC no Tb. HpaKTI/I‘IeCKaﬂ pa60Ta 1 I/IH(bOpMaI_II/II/I, AKTHUBHU3allUU

. " o
Nel 1o Teme: Osuakomnenue ¢ [I03HABATEILHOM JESTEILHOCTH,
J1a00paTOPHBIM o0opynoBaHEeM u
LAl

nocyaou . 2) moOyxaeHue Oo0ydaroluxcs

1.3 | Yucreie BemectBa W cmecH. CrocoOb 1 cobmoaarh Ha YPOKe
pazgenenus  cMmeceil.  JlaGopaTtopHblii o0LIenpHUHSTHIC HOPMBI
onbITNe2 PazneneHue cMecu COCTOSIUX MOBE/ICHUSA, MpaBHUia OOIICHUS
M3 IIOPOILIKOB CEPBI U XKEJIC3a. co crapmmmH (Tegaroramu) u

1.4 | Uncrpykrax mo TB.Ilpaktuueckass pabota 1 CBCPCTHHKAMH
Ne 2mo Teme: «OumcTka 3arpsi3HEHHOUN (0Oy9aroMMMICs),  TPUHIHIIBI
MTOBapEHHOM COMM». yaeOHOM JTUCTIATLTAHBI u

caMOOpraHU3alINH;

1.5 | Ousnyeckue W XUMHUYECKHE SIBJICHUS. 1 p T
Xumunyeckue peakuuu. JlaGoparopHbiii 3) mpuBIEUeHHe BHUMAHNS
onbiT Ne3 Ilpumepsl Qusuueckux Hu

o 00ydJarommxcsi K IEHHOCTHOMY
XUMHUYCCKHUX SBJICHHM
aCTeKTy HM3y4aeMbIX Ha YpoOKax

1.6 | IIpoctsle u cnoXHBIE BellecTBAa. ATOMBI U 1 SBICHMII,  OpraHM3amHks WX
MOJICKYJIBI, HOHBI. paboThI C MOy4aeMoil Ha ypoke

1.7 | BemectBa MOJIEKYJIIPHOT O 51 1 ConuanbHO 3HaYUMOH
HEMOJIEKYJIIPHOTO CTPOEHHU. uHpopmanuen —
Kpucramnmueckue pemerku. MHUILMMPOBAHHE ed

1.8 |Ilpoctele ¥  CIHOXKHBIE  BEIIECTBA. 1 00CyKIeHHS, BBICKa3bIBAHUA
XUMHAYECKMA  2JeMeHT. Mertauibsl U 00y4aroUUMHUCs CBOETO MHEHHS
HeMertauibl.JIaboparopHblii  onbiT  Ned. [0 3TOMY IOBOJY, BBIPAOOTKH
O3HakoMJIeHHE C O0pas3liaMu TPOCTBHIX U CBOETO K Hell OTHOLICHHS,
CJIO)KHBIX BEIIECTB

19 | S3eik  xumum. 3HAaKH  XUMHYECKHUX 1 4) HCIIOJB30BaHUE
DJICMCHTOB. OtHOCHUTENLHAS aTOMHas BOCIIUTATEIbLHBIX BO3MOKHOCTEN
Macca CoJepKaHuUS y4€e6HOrOo

1.10 | 3akOH TMOCTOSIHCTBa COCTaBa BEIIECTB. 1 HIpeAMETa 9€pe3 NEMOHCTPALINIO

Xumudeckue (opmynbl. OTHOCUTENbHAS
MoOJIeKyJisspHas Macca. KauecTBeHHbIH U

o0yyaromumcst IPUMEPOB




KOJUYECTBEHHBIN COCTaB BCIICCTBA.

1.11

MaccoBas J0J1 XUMHUYCECKOIro 3JIEMCHTA B
COCIMHCHNMN.

1.12

BajeHTHOCTP  XMMHUYECKHX  DJIEMCHTOB.
OmnpeneneHre BaJCHTHOCTH 3JIEMEHTOB I10
(dhopMyniaM OMHAPHBIX COCTUHEHUM.

1.13

CocraBienue XUMHYECKHUX bopmyn
OMHApHBIX COETMHEHUIT 110 BAJICHTHOCTH.

1.14

ATOMHO-MOJIEKYJISIPHOE ~ YY€HHE. 3aKOH
COXPAHEHHUS MacChl BELIECTB.

1.15

Xumunyeckue ypaBHeHus. JlaGopaTopHbii
onbIT NeS. PasjoxxeHne  OCHOBHOI'O
kapoonara wmemu (Il). JlaGopaTopHblid
onbIT Ne6. Peaknmsa 3aMenieHuss Meau
JKEJIE30M.

1.16

Tumnel XUMHYECKUX peaKHHﬁ.

1.17

Kontponbuas pabGota Nel o TeMe
«IlepBoHayaIbHBIC XUMUYECKHUE TIOHITHS.

1.18

AHanmu3 KOHTpOJIbHOM paboThl. Kucmopon,
ero o0IIasi XapaKTePUCTUKA U HAXO0XKICHUE
B npupoje. Ilonyyenue kuciaopoga u €ro
¢u3nueckue cBoicTBa.

1.19

XUMUYECKUE CBONCTBA KHUCJI0pOJa.
Oxcugpl.  Ilpumenenne.  Kpyrosopor
Kucioposna B mpupone. JlaGoparopHbiii
onbIT Ne7.03HakoMiIeHHEe C oOpa3uamu
OKCH/JIOB.

1.20

IIpaktnyeckas pabora Ne3 mo Teme:
«IlonydeHne u CBOMCTBA KUCIOPOAAN.

1.21

O30H. AJUIOTpOMHS KUCTIOPO/a.

1.22

Boznyx uw ero cocraB.  3ammuta
aTMoc(epHOro BO3/lyXa OT 3arpsi3HEeHUs

1.23

Bogopon, ero obmiasi xapakTepucThKa U
HaxoxJeHue B mpupone. l[lomydenue u
(u3nuecKkre CBOCTBa BOAOPOIa

1.24

XuMHUYECKHE CBOICTBA BOJOpOJA.
[Ipumenenue.Jladboparopubiii onbIT Ne§
«B3auMojencTBue BOJOpPOAA C OKCHIIOM
menu (1)».

1.25

[Ipaktuyeckas pabota Ne4 mo Tewme:
«[lonydyenune BojOpoa M HCCIEAOBaHUE
€ro CBOMCTB»

1.26

Bopa. Metonbl onpenenenus cocTaBa BOJbI
— a”anu3 W cuHTe3. Boma B mpupone u

OTBETCTBEHHOTO, TPAXKIAHCKOTO
IIOBCACHUA, HpOHBJ’IeHI/ISI
YEJIOBEKOIIOOMS u
n00pocepaeyHOCTH, gepes
no100p COOTBETCTBYIOIIUX
TEKCTOB I YTEHHUs, 3a71a4 JJIs
pelIeHus, MPOOJIEMHBIX
CUTyalui Uil OOCYKICHHUS B

KJ1acce;

5) mOpUMEHEHHWE Ha  YpOKe
WHTEPAKTUBHBIX (OpM pabOTHI ¢
00yJarouMMuCs:
MHTEJUICKTYaJIbHBIX urp,
CTUMYJTUPYIOIIHX
MO3HABATEIBHYI0  MOTHBAIUIO
00y4JaromuXxcs; TUIAKTUIECKOrO
TeaTpa, TJe TOJNy4YeHHBbIE Ha
ypOKe 3HaHUSI OOBITPHIBAIOTCS B
TeaTpaIbHBIX MMOCTAaHOBKAX;
JIUCKYCCUW,  KOTOpbIE  JAr0T
0o0ydJaroumMcss  BO3MOXKHOCTh
IpUOOPECTH  ONBIT  BEACHUS
KOHCTPYKTHBHOTO JTIaJIora;
rpynmnoBoi paboThl WM pabOTHI
B mapax, KOTOpble  ydar
KOMaHIHOU pabote "
B3aUMOJICHICTBUIO C  JPYTUMH
JIETHMU;

6) BKJIIOYEHUE B YPOK MIPOBBIX
MpoLeayp, KOTOpPbIE MOMOTaroT
MOAIepkKaTh MOTHBAIUIO
00ydJaromuxcss K TMOJYYCHHUIO
3HAHWMH, HaJTaKUBAHUIO
MO3UTHUBHBIX  MEKIMYHOCTHBIX
OTHOIIEHUH B KJIacce, IOMOTAal0T
YCTaHOBJICHUIO

Io0poKenaTeTbHOU aTMOChepbl

BO BpEMS YpOKa;

7) opraHuzarus medcTBa
MOTHBHUPOBAHHBIX u
SPYAMPOBAHHBIX OOYUAIOIIUXCS
HaJI 170'¢ HEYCNEeBAIOIUMHU
OJIHOKJIACCHUKAaMH, JJAIOIIEeT0 UM




CHOCOOBI €€ OUUCTKH. AdpalHs BOJIBI.

1.27

dusuuecke MW XUMHYECKHE CBOMCTBa
BOJIbL. [IpuMeHeHue BOJIbI.

1.28

Boma — pactBOpuTens.  PacTBOpBI.
Hacpimennsie u HEHACBIIICHHbIE
pacTtBopbl. PacTBOpHUMOCTh BELIECTB B
BOJIE.

1.29

MaccoBas JOJIA paCTBopéHHOFO BCIIICCTBA.

1.30

Huctpykrax no Th. Ilpakrudeckas pabora
NeSno teme: «llpurorosineHue pacTBOpoB
COJIE C OmpeAeTeHHONM MacCOBOM JOJIeH
pacTBOpeHHOro BemiectBay. I[loBTopeHue
MpaBUJIa TEXHUKH 0€30MaCTHOCTH.

1.31

[ToBroperre u 0000IIEHHE TIO TEMe:
«Kucnopon», «Bomopon», «Bopa.
PactBopbI».

1.32

KoutponbHast pabGora Ne2 mo Teme:
«Kucnopoa. Bonopoa. Bona. PactBopsi».

1.33

AHanmM3 KOHTPOJIbHOM paboTel. Moo —
eMHUIA KOJMYeCcTBa BemecTra. MosipHast
Mmacca.

1.34

BrrunciaeHus mo XUMHYECKUM YpaBHCHUAM

1.35

3akoH ABorajipo. MosnsipHbIil 00beM ra3os.

1.36

OTtHOocuTeNnbHAS IIJIOTHOCTD ra3os.
OObeMHbIE  OTHOILIEHUS  Tra3oB  Ipu
XUMUYECKUX PEAKLUAX

1.37

Oxcunpl: Kinaccuukanusi, HOMEHKJIATypa,
CBOICTBa, NOJIy4Y€HUE, IPUMEHEHUE

1.38

I'mapoxcusb. OcHoBaHUs:
Kiaccuukanus, HOMEHKJIaTypa,
IIOJIyYEHHUE. [Tonyuenue OCHOBaHUI.
JlaGoparopubiii  onbIT Ne9  OnbIThI,
MOATBEPKIAIOIIME XUMHYECKHE CBOMCTBA
OCHOBaHMUI

1.39

XUMHUYECKHE CBOMCTBA OCHOBAHUIM.
Peaknus HEeUTpaJIM3aluH. Oxkpacka
WHJIUKATOPOB B IIEJIOYHON U HEUTPAIbHOU
cpenax. [Ipumenenue.

1.40

AMdoTepHble OKCHIBI M TUIPOKCHIIBI
OCHOBaHUM.

1.41

Kucnorsr. Cocras. Knaccudukanmus.
Howmenxknarypa. [TonyueHnne Kucior.

COLMAIIBHO  3HAYUMBIA  OIBIT
COTPYIHHUYECTBA M B3aUMHOM
IIOMOIILIY;

8) MHUUHMUPOBAHHUE "
MOJJICPKKA HCCIIEI0BATEIbCKON
JIESTEIIBHOCTH 00Yy4YaroIuxcs B
paMKax peanuzanuu MU
WHIVBUAYAJIBHBIX U I'PYMIOBBIX
UCCIJIEOBATEIbCKUX IIPOCKTOB,

4To Jact o0yyaromumcs
BO3MOXHOCTb npuoOpectu
HaBbIKU CaMOCTOSITEILHOTO
peLIeHus TEOPETHYECKOU
po0JIeMbl, TEHEPUPOBAHUS W
odopmIteHUs COOCTBEHHBIX
uje, YBaXXHUTEIBHOTO

OTHOILIEHHSI K YYXUM UJICsM,
obOpMIIGHHBIM B paborax
JPYTUX UCCIENOBATENICH, HaBBIK

HY6JH/I‘-IHOFO BBICTYIIJICHUA
nepexn ayIUTOPUEN,
apryMeHTHPOBaHUA u

OTCTaWBaHUA cBOEN TOYKHU
3pEHUS.




1.42

XuMuyeckue CBOICTBa KHUCJOT.
JlabGoparopHbiii onbITNe100MmBITHI,
MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA
KHCJIOT.

1.43

Comu. Knaccudpukanus. Homenkmarypa.
CrocoOblI OTy4eHUs COJICH.

1.44

dusnueckue MW XUMHYECKHE CBOMCTBa
coneit

1.45

I'enetnueckas cBA3b MCXKIY OCHOBHBIMU
Kj1aCCaMH HCOPraHU4YCCKUX COCOUHCHUI

1.46

[Ipaktuyeckas pabora Ne6 1o Teme
«Pemenne sKkcepuMEHTAIBHBIX 3a1ad IO
TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUIECKHUX
coenuHenuit».  [loBropenme  mpaBmia
TEXHUKH 0€301MaCHOCTH»

1.47

Konrponbaast pabGora Ne3 mno Tewme:
«OCHOBHBIE  KJIACCBl ~ HEOPTraHUYECKUX
COCIMHEHUI.

Iepuoguveckuii 3aKOH "
NepHoJUYeCcKasi CHCTEMAa XHMHYECKHX
37eMeHTOB .. Mennesneea. CtpoeHue
aroma.

2.1

Ananus KOHTPOJIbHOM paboTHL.
Knaccugukanus XuMHUecKuX 3JIeMEHTOB

2.2

[Tepuonnueckuii 3akoH /1. . Menneneesa.
3HaveHHe MepUuoNIecKoro 3akoHa. JKu3Hn
u gearenpHocth J. 1. Mennaeneea

2.3

[lepuonuueckas Tabauma XUMHYECKHX
aneMeHToB (kopoTkas ¢opma): A- u b-
IpYyMIIB, IEPUOJBI.

2.4

Crpoenune aroma. CocTaB aTOMHBIX SJEp.
30Tomnbl. XuMHYeCcKUil JJIEMEHT.

2.5

Pacnionoxxenne AJIEKTPOHOB 1o
sHepreTHueckuM  ypoBHSIM.CoBpeMeHHas
(bopMyIHMpOBKa MEPUOANIECKOTO 3aKOHA

2.6

IloBropenue u o00o0OIIEHHE 10 TEME:
«[lepuoauueckuii 3aKOH U MEPUOHUYCCKAS
cucteMa XxuMHu4eckux siemeHtoB JI. .
MenpeneeBa. CTpoeHue aToma.»

Crpoenue  BemecrBa. XHUMHYECKas
CBSI3b

3.1

ONEeKTPOOTPULIATEIBHOCTh ~ XUMHYECKHX
anemeHnToB. KoBanenrHas cBs3b. [lonspHas
1 HETOJISIPHAsl KOBAJIEHTHBIE CBSI3U




3.2

Honunag cBa3b

3.3

BaneHTHOCTP W CTENEHb  OKUCIIECHUS.
ITpaBuna OIIpENIEIICHUS CTENeHEN
OKHCJICHUS 3JIEMEHTOB

3.4

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

3.5

[loBropenue u 0000mIeHHE TIO TeMe
«CTtpoeHnue BEIIECTBA. Xumnueckas
CBSA3bY.

3.6

KonrponsHast pabora Ne4 mo Teme:
«Ileproguyeckuii 3aKOH M TIEPUOIUYSCKAS
cucTteMa XuMmudeckux ajemeHtoR J[. .
MenpneneeBa. Crpoenue aroma. CtpoeHue
BEIIECTB. XMMUYECKAs CBS3b)

IloBTOpPEHME

4.1

[loBTOpeHne u 00001I€HHE TIO TEMeE:
«[lepBOoHaYaNBbHBIC XUMUYECKUE TTOHSATHS

4.2

Pemenne pacuernbix 3amau «HaxoxaeHue
MacCOBOHW JI0JIN PacCTBOPEHHOIO BEILECTBA
B pactBope.  BplumcieHne  Macchbl
pacTBOPEHHOIO0 BEIECTBA W BOABI VIS
IIPUTOTOBIIEHUS] PACTBOpA OIPEACICHHOU
KOHILICHTPALIUK».

4.3

IloBropenue u o0oOIIEHHE 10 TeEMe:
«Baxneinmme KiIacchl HEOPraHUYECKUX
COCIMHEHUI»

4.4

O06o001exHue, CHCTEMAaTH3aLHs 51
KOPpeKIMsI 3HAHWM ydJamuxcs 3a Kypc
XUMHH 8 Kiacca

4.5

Htoropoe TECTUPOBAHHUC 3a KYpPC 8 kmacca

Hrtoro

68




