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TlosicHuTEeILHASA 3aNIHCKA

[Ipu W3ydeHUM XMMHUHM HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XKHOE 3HAUCHHE MPHOOpENn
TaKue LeJu, KaK:

e (opMHUpOBaHHE MHTEJUICKTYalbHO PA3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEUICHUH, CIOCOOHOW alanTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH;

® HANpaBICHHOCTh OOYYEHHs Ha CHCTEMATHYECKOe IMPHOOIIEHHE O0yJarmuxes K
CaMOCTOATENIbHOM I03HABATEJIbHOM JAESATENbHOCTH, HAyYHbIM METOJaM I1O3HAHMS,
(hOpMUPYIOIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

e o0ecreyeHre YCIOBUM, CHOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYAIOIUMUCS OIbITa
pa3HOOOpa3HON JesATEeIbHOCTH, IO3HAHMUS W CAMOIO3HAHUS, KIIFOUYEBBIX HABBIKOB
(KJ1r0YEBBIX KOMIIETEHIIMI ), UMEIOIMX YHUBEPCAIbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BHUJIOB
NEeSATEIbHOCTH;

e (opmupoBanue ooOmel GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM
Yyclie YMEHUNW OOBSACHATh W OLIGHHWBATH SIBICHUS OKPYKAIOIIErO0 MHUpPA, HCIONb3Ys
3HaHUS U ONBIT, MOJYYEHHBIE NPU U3YYEHUM XUMUHU, MPUMEHATh UX IPU PELICHUH
poOJIeM B TOBCETHEBHOM JKU3HU M TPYIOBOU JAEATEIBHOCTH;

e (opmupoBaHue y 00ydarOmUXCsl TYMAHUCTUYECKUX OTHOUICHHM, MOHUMAHUS [IEHHOCTH
XUMAYECKUX 3HAHUH JUISI BBIPAOOTKH SKOJIOTUYECKH LEIecO00pa3HOro IMOBEIEHHUS B
OBITY M TPYAOBOH JEATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 3JJ0POBBS U OKPYKaIOIIEH
MIPUPOJIHOM CPEJIbI;

® pa3BUTHE MOTHBAIMK K 00YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOEGHHs OOIEYETOBEYECKHX LEHHOCTEH, T'OTOBHOCTH K OCO3HaHHOMY
BBIOOPY PO IS U HAMIPaBJIEHHOCTH JalbHENUIIEro o0yueHusl.

3agauya yyeOHOro npenMeTa COCTOUT B (POPMUPOBAHMM CHUCTEMBl XUMHUYECKHUX 3HAHUN — BaKHEUIINX
(GakToB, MOHATHM, 3aKOHOB U  TEOPETUYECKUX  TOJOKEHUH,  JOCTYNHBIX  0000IIeHUN
MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HAyKH, B MPHOOIIEHUH K HAyYHBIM METOJaM IMO3HaHMS IpH
U3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIni, B (OPMUPOBAHUH U PA3BUTUH MTO3HABATEIHHBIX YMEHUN U
UX NPUMEHEHUHM B y4eOHO-IO3HABATENBbHON M y4eOHO-UCCIe0BaTEeIbCKON IESTETbHOCTH, OCBOCHUM
npaBuiI 6€30MacHOr0 OOpaIleHHsl C BEIIECTBAMU B TIOBCETHEBHOMN KU3HH.

Mecto npeamMera B y‘leﬁHOM IJIaHe

OO6miee uncmo 4acoB, OTBEACHHBIX ISl M3YUYCHUS] XUMHH Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHMs,
cocraBnsieT 136 wacoB: B 8 kiacce — 68 wacoB (2 vaca B Hezmenio), B 9 kiacce — 68 gacoB (2 yaca B
HEJIEIIO).

Y4eOHo-MeTOoAMYECKOE o0ecniedyeHrue 00pa30BaTe/JLHOIO Mpouecca

Pabouas nporpamma peanusyercs Ha ocHoBe Y MK co3gannoro nojn pykosoactsom ["abpuensna O.C.
1. Ta6puenssa O. C. Xumus. 8 kimacc: yueOHHK s obmieoOpasoBaTenbHbix opranm3aiui / O. C.
I'a6puensy, 1. I'. Octpoymos, C. A. CnankoB. — M.: [Ipoceemenue, 2020.

2. T'abpuensta O. C. Xumus. 9 kmacc: y4eOHUK 11 00meoOpa3oBaTenbHbix opranm3anui / O. C.
I'a6bpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsemenue, 2020.

BocnurarebHbIH MOTEHITHAJ N3Y4YCHUSA XMMHH PEeATU3YyEeTCH Yepe3:



Bocrniutanne ymeHHsI CKOHIIGHTPHPOBATHCS HA MOJYUYEHUU MH(POPMAIUH, BBIJCIUTh TJIABHOE,
YCTaHOBHUTH PUYMHHO-CIICJICTBEHHBIC CBSI3U MEKIY COOBITHSIMHU U SIBJICHUSIMH.

BauMarenpHOE W 9yTKOE OTHOIIEGHUE K YYalIMMCS, MeJarorHuecKuidi TakT, COTPYJHHUYECTBO C
YUalIUMUCS U 3aHHTEPECOBAHHOCTD B MX yCIIEXaXx.

[IpoBepka ycBOEHHOro Marepuana. BocCHHUTBIBacTCS KPUTHYECKOE OTHOIICHHE K CBOUM
3HAHMAM, Pa3BUBACTCS CIIOCOOHOCTh OLIEHUTh 3(PPEKTUBHOCTH COOCTBEHHON PabOTHI.
Hcnonp30BaHre BOCIIUTATEIHHBIX BO3MOXXHOCTEH COJIEpyKaHUsS YIeOHOTO TIpeMeTa.
[IpuMmeHeHne HAa YpOKE€ HHTEPAKTUBHBIX (POpM pabOTHI ydYalIMXCs: MHTEUICKTYAJIbHBIX WID,
JUCKYCCHIA, TPYIIOBOW pabOThl W pabOTHI B MapaxX, KOTOPHIE MOBBIMIAIOT MMO3HABATEIHHYIO
MOTHUBAIIHIO, IAI0T BO3MOXKHOCTh ITPHOOPECTH ONBIT BEACHUST KOHCTPYKTUBHOTO JHMAJIOra, y4aT
KOMaHJHOH paboTe U B3aUMOICUCTBHUIO C APYTUMU 00YUaIOIUMUCS.

[ToOyxneHue MKOJIHLHUKOB COOIOAATh Ha YPOKE OOIIEIPUHSATHIC HOPMBI IIOBEICHUS, TTPaBUIIa
OOIIeHUS, MPUHIUIIBI y4eOHOM JUCIUIUIMHBI M CAaMOOPTaHHU3aIINH.

IlnanupyemMble pe3yJibTaThbl 00y4eHHs

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yNbTaThl OCBOCHHS MPOrpaMMbl  OCHOBHOTO 00miero oOpa3oBaHUs
JOCTUTAIOTCS B X0/i€ OOyUEHHUSI XUMUH B €IMHCTBE YUeOHOW M BOCIHUTATEIbHON NEATEeIbHOCTH
B COOTBETCTBMU C TPATULIUOHHBIMU POCCUHUCKHUMH COLUOKYJIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMU IEHHOCTSAMU, IPUHATHIMHU B OOIIECTBE MPaBHJIAMU U HOPMaMH MOBEICHUS U
CIIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COIMATM3AINN 00yIarOIIUXCSI.
JIM4HOCTHBIE Pe3ybTaThl OTPAKAIOT TOTOBHOCTh 00YUYAIOIINXCSl PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTUBHBIX 1IEHHOCTHBIX OPUEHTAIMH U PACHIUPEHHUE OMbITA JEATEILHOCTH Ha €€ OCHOBE, B
TOM YHCIIE B YaCTHU:

1) MAaTPUHOTUYIECCKOI'O BOCIIMTAHUSA

[IEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HUCTOPHMUYECKOMY U HAyYHOMY
HaclleIl0, MOHMMAaHMs 3HAuYeHHs] XUMHUYECKOW HAyKM B JKM3HU COBPEMEHHOIo OOIIECTBa,
CTIIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(POPMALIUEH O MEePeOBhIX JOCTIKEHUSIX M OTKPBITHIX
MHUPOBOW M OT€UECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSX 00 YCTpoOWCTBE
MUpa U 00IIEeCTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

NPEJCTaBICHUS] O COLMAJIbHBIX HOPMax W TMpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTUBE, =~ KOMMYHUKATHUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIeI0BATENbCKON, TBOPUYECKOW M JAPYIMX BUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HoOO0pa3HOW COBMECTHOW JESATENbHOCTH MPU BBIMOJHEHUH Y4YEOHBIX, MO3HABATEIbHBIX
3aj1ay, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JIaHUH YUEOHBIX MIPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHMMAHUIO 1 B3aMMOIIOMOIIH B IIPOIECCE 3TOM y4eOHOH AesITeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBapHILEH C IO3ULUU HPABCTBEHHBIX M
MIPaBOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIIEICTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33pEHYECKHE TIPECTABICHNS O BEUIECTBE U XUMHUYECKOH PEaKIiH, COOTBETCTBYIOIINE
COBPECMCHHOMY YPOBHIO Pa3BUTHA HAYKHW U COCTABJIAIOMIUC OCHOBY JIA IMMOHUMAaHUA CYIITHOCTH
HayYHOUW KapTHHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI PUPO/IBI,
B3aMMOCBSI35IX YeNOBEKa C TPHUPOJHOW Cpeoid, O pOJM XHMHH B TIO3HAHWU OTHUX
3aKOHOMEPHOCTEH;

MMO3HAaBAaTCJIbHBIC MOTHBBI, HAIPAaBJICHHBLIC Ha IIOJIYYCHHE HOBBIX 3HaHUHA 10 XUMHH,
HeoOXonuMBble N7 OOBACHEHHUS HAONIOAAeMbIX TMPOIECCOB M SIBJICHHUM, MO3HABATEIbHOM,
MHPOPMAIIMOHHON M YHMTATENbCKOM KYNbTYphl, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIBHOM
OdenepanpHas pabouas mporpamma | Xumus. 8—9 kiaccel (0a30BbId ypoBeHB) 16 paboOTHI ¢
y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JUTEPATypoOH, MOCTYIMHBIMU TEXHUYECKUMH CPEICTBAMH
MH(OPMALIMOHHBIX TEXHOJIOTHUH;



WHTEpEeC K OOY4YCHHIO WM TO3HAHUIO, JF0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHUIO, TIPOCKTHOM U MCCIIEA0BATEIILCKOM JEATCIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBIEHHOCTH U YPOBHS OOYUYCHHSI B TaTbHEHUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHHE IICHHOCTH XKM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3I0pOBBI  00pa3 >KU3HHW, OCO3HAHHE TIOCICACTBUNA W HENPHITHE BPEIHBIX MPHUBBIYCK
(yrmoTpeOJyieHHsT ajaKoroJisi, HApKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIIOJCHHS TPaBHII
0€30MMacHOCTH NP OOPAICHUH ¢ XHMHYECKUMHU BEIICCTBAMH B OBITY M PEAIbHON JKU3HH,

5) TpyaoBOro BocnuTaHus:

UHTEpEC K MPAKTHYECKOMY HM3YyYCHHMIO Mpodeccuil W TpyAa pa3iMyHOro poja, YBaKEHHE K
TpyAy W pe3yjabTaTaM TPYJOBOH JAEATEIbHOCTH, B TOM 4YHCIIE HAa OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIH BBIOOp HWHAMBHUIYAIbHON TpaeKTOpUU
MPOJOIDKEHUST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycrenHoN npodeccuoHaIbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOANMBIX YMEHHIA, TOTOBHOCTh aIalTHPOBATHCS B TPO(ECCHOHAIBHOM Cpee;

6) 3K0J10rM4YeCcKOro BOCIMTAHMSI:

HKOJIOTMYECKU 1e7eco00pa3HOE OTHOILIEHUE K MPHUPOJE KaK HCTOYHHUKY KU3HM Ha 3emiie,
OCHOBE €€ CYyILECTBOBaHUS, NIOHUMAHHUE LIEHHOCTH 3JJ0pOBOro M Oe30macHoro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TCHUXHUYECKOMY 3I0POBBIO,
OCO3HAaHHE LIEHHOCTU COOJIIOJIEeHUsl TMpaBuil O€30MacHOr0 IMOBEAEHUs Ipu padoTe cC
BEILIECTBAMM, & TAK)KE B CUTYaLUSIX, YTPOKAIOIIMX 3I0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4YaeMble IPU U3YYEHUM XUMUH, JUIsl pelIeHUs 3azad,
CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOAHON CPENOil, IJIsl TMOBBILICHUS YPOBHS 3KOJIOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS TJI00AIBHOTO XapaKTepa SKOJIOTMUECKUX MPOoOIeM U MyTel UX pelieHus
MTOCPEACTBOM METO/I0B XMMHH, 3KOJIOTUYECKOTO MBIIIJICHHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
[I03HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJILHOM ITPaKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX Pe3yIbTaTOB BBIIEISAIOT 3HAYUMBbIE AJs1 (POPMUPOBAHUS MHUPOBO33PEHUS
oOlieHay4Hble TOHATHUS (3aKOH, TEOPHs, MPUHIINIL, TUTIOTE3a, (DaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U
JPYToe.), KOTOPhIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YeOHBIX MpeaMeTax W TMO3BOJAIOT Ha
OCHOBE 3HAaHUM M3 ITUX MPEAMETOB (HOPMHUPOBATH MPEJICTABICHUE O IETOCTHOW HAYYHOM KapTHHE
MHUpa, U YHUBEpCadbHbIe yueOHbIe NEHCTBUS (TIO3HABATENbHbIE, KOMMYHUKATUBHEIE, PETYISITUBHbBIE),
KOTOpBIe oOOecrneunBaroT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSATEIRHOMY IUIAHUPOBAHUIO U
OCYIIIECTBICHUIO Y4EOHOH JIEeITeTbHOCTH.

ITo3HaBaTe/IbHbIC YHMBEpPCAJIbHbIE Y4eOHbIe eiiCTBUS
Ba3oBble JJornueckue aeiicTBUA:

YMEHUS HUCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJIEHUS IPU OCBOCHUU 3HAHWI: PacKphIBaTh
CMBIC XUMHYECKMX TOHATUN (BBIAEIATh WX XapaKTepHble NPU3HAKH, YCTaHABIUBATh
B3aMMOCBSI3b C JAPYTUMH TMOHSATHAMH), MCIIOJIB30BaTh MOHATHS A OOBSICHEHUS OTAEIbHBIX
(GakToOB U sABIIEHUH, BHIOMpATh OCHOBAaHUS W KPUTEPUM JJIs KIACCU(PUKALNUK XUMHYECKHX
BEUIECTB M XMMHMYECKHUX PEaKIUi, yCTaHaBIMBAaThb IPUYMHHO-CJIECICTBEHHBIE CBSI3U MEXKIY
00BEKTaMU M3y4Y€HUs, CTPOUTH JIOTHUECKHE pacCyXJeHus (MHAYKTUBHBIE, JIeIyKTUBHBIE, IO
aHAJIOTHUH), 1€]1aTh BHIBOJBI U 3aKIIOYCHMUS,

yMEHHE NPHUMEHATh B TMpollecce MO3HAHMUS NOHATHUSA (TMPEAMETHbIE W MeETallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHUMHUH, MPeoOpa3oBbIBATH IMIUPOKO
PUMEHSEMbIC B XUMUU MOJICIbHBIC MPEACTABICHHUS — XUMHUUYECKHI 3HaK (CHMBOJI 3JIEMEHTA),
XUMUYecKas (GopMylna M ypaBHEHHE XUMHUYECKOW pEaKUUU — IpHU PpEHIEHUH YydeOHO-
[I0O3HABATENbHBIX 33Jad, C YYETOM OTUX MOJENbHBIX IPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIECTBEHHbIC NMPU3HAKUA U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIECTB U



XUMHUYCCKUX peaKHHﬁ, BBIABJIATH O6H.[I/Ie 3aKOHOMCPHOCTH, MPUINHHO-CJICACTBCHHBIC CBA3H U
IIPOTUBOPECUUA B U3YyHACMBIX IIPOLIECCAX U ABJICHUAX.

Ba3oBble ucciaenoBarejhLCcKue AeiicTBUA:

YMGHI/IG HCIIOJIB30BATh IIOCTABJICHHBIC BOHpOCbI B KAUE€CTBEC I/IHCTp}/MeHTa IIO3HaHUsA, a TAKXKE B
Ka4eCcTBEe OCHOBBI JIJIs1 (POPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHne OombiTa IO IUIAHUPOBAHHWIO, OpPraHU3allid W TPOBEJICHUIO YUYCHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HaAOII0JaTh 3a XOJIOM IPOIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH
€ro pe3yabTaT, GopMyIHpoBaTh 0000IIEHNUS U BBIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO OIbITA,
WCCIIE0OBAHMS, COCTABIIATH OTYET O MPOJICTaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOMpATh, aHATH3UPOBATH M WHTEPIPETHPOBATH MHPOPMAIMIO PA3IMYHBIX BUIOB H
(dbopM IpeaCcTaBIeHHS, TIOTYIaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHOTIOMYJISIpHAs JTUTEpaTypa
XMMHUYECKOIO COJIEp)KaHUs, CHpaBOYHble ImocoOus, pecypchl MHTepHeTa), KpPUTUYECKH
OLIEHUBATh MIPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE NPUMEHATh pa3IMyHble METOAbI M 3aIpOChl IpU MOUCKE U OTOOpe MHPOpPMALUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX ISl BBIMNOJIHEHHUS Y4Y€OHBIX M IO3HABATEJIbHBIX
3aJad  ONpPENeNIEHHOrO  THIMA, NpUOOpEeTeHHe OmbITa B  OONACTH  HCIIOJIB30BaHHSA
MH(POPMAIlMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOI'MM, OBJaJeHUE KYyJIbTYpOH aKTUBHOIO
WCTIOJIB30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEIHbHO BBIOMPATH ONTUMAIBHYIO
¢dopmy npezacTaBieHHs HHPOPMALKMU M WUIIOCTPUPOBATH peIlaeMble 3aJa4ll HECI0KHBIMU
CXE€MaMH, AMarpaMMamMu, ApyruMu popMamu rpauku U UX KOMOMHALMSIMU;

YMEHHE MHCIIONb30BaTh W aHAJIM3UpOBaThb B Ipolecce Y4eOHOW M HCCIIEIOBaTENIbCKOM
NeSITeIbHOCTH HWH(POPMALMI0O O BIMSHUM MPOMBIIIJIEHHOCTH, CEIbCKOIO XO34HCTBA U
TPaHCHOPTA Ha COCTOSIHUE OKPY>KAIOIIEeH TPUPOTHON CPEIbI.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedcTBUA:

YMEHHE 3a/1aBaTh BOMPOCH! (B XO0/€ auaiora u (WiM) JUCKYCCHUU) MO CYIIECTBY 00CYXIaeMoit
TeMbI, (OPMYIUPOBATH CBOU TMPEAJIOKEHUS OTHOCUTENBHO BBITIONHEHHUS MPEII0KEHHON
3aja4uy,

MPUOOpPETEHUE OMbITA MPE3EHTAIIMN PE3yIbTATOB BBHIMOIHEHHUS] XMMHUYECKOTO SKCIIEPUMEHTA
(mabopaTtopHoro ombiTa, J1a00paTOpHOl pPAaOOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATENHLHOM U MCCIEI0BATENbCKOM
NEATEILHOCTH TIPU PEIICHHH BO3HUKAOMIUX MPOOJeM Ha OCHOBE ydué€Ta OONIMX HMHTEPECOB U
COTJIACOBaHUS MO3UINH (00CYX IeHUSI, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIUSI
COBMECTHBIX JIEHCTBUI, ONpeielIeHHe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJHEHHON padOThl U

Apyrue);

PeryasitTuBHbIe yHHBepCaJbHbIe y4eOHbIe AelicTBHSA:

YMEHHE CaMOCTOSITENIBHO ONPENENATh LEIU JEATENBHOCTH, IIaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBaTh W MPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOKO JI€ATEIbHOCTH, BBHIOMpATh
HauOonee HPQeKTHBHbIE CIOCOOBI pelmIeHHs Y4eOHBIX M [O03HaBaTeNbHBIX  3a7ad,
CaMOCTOATENIBHO COCTABJISITh WJIM KOPPEKTUPOBATh NMPEJIOKEHHBIA AJITOPUTM JEHCTBHU IIPH
BBINOJIHEHUH 3aJaHUi C y4€TOM TOJY4YEHHUS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKLUAX, OLEHUBATh COOTBETCTBUE IOJyYEHHOTO PE3yNbTaTa 3asiBJICHHOH 1IN,
YMEHHUE UCIO0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIOBUH 3aJaHUMN.

INPEAMETHBIE PE3YJIbTATbBI



B cocraBe mpenMeTHBIX pPE3yNbTaTOB IO OCBOCHUIO O0S3aTEIBHOIO COJEPKaHMs, YCTaHOBICHHOTO
JTAHHOM (QenepanbHON paboyel MporpaMMoi, BBIIENAIOT: OCBOECHHBIE OOYHYaIOUIMMKCS HayudHbIE
3HaHUS, YMEHUS U CIOCOObI ACWCTBUH, crienupuieckrue Juis MpeAMETHON o6nacTu «XUMHS», BUIBI
JESTeIbHOCTH 10 MOJYYEHHUIO HOBOT'O 3HAHMS, €0 HHTEpIpPETalMU, IPeoOPa30OBAHUIO U IPUMEH EHUIO
B PA3JUYHBIX YY€OHBIX U HOBBIX CHTYallUsX.

K konny oOyueHust B 8 kJiacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpPakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUYECKUM AJIEMEHT,
IIPOCTOE BEUIECTBO, CJI0KHOE BEILECTBO, CMECH (OAHOPOJHAS U HEOJHOPO/IHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsA aTOMHas U MOJEKYJIIpHas Macca, KOJWYECTBO BEUIECTBA, MOJIb, MOJSpHAas
Macca, MaccoBasl J0Jii XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIH 00BEM, OKCHI,
KHCJIOTA, OCHOBAaHHWE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHMS, XHMHYECKas
peaknus, Kiaccu(UKAIUs PEeaKIUid: peakuud COCTUHEHHUS, PEaKIMHU PA3JIOKCHHS, PeaKIuH
3aMeIeHHs, peakluu OOMEHa, 9K30- M DJHJIOTEPMHUYECKHE pEeaklHH, TEeIUIoBOi 3ddekT
peakuuu, SApO aroMma, 3JEKTPOHHBIM CloM aroma, aToMHas OpOWUTab, pagUyCc aToMa,
XUMHUYECKas CBS3b, MOJISIPHAS U HEMOJISIpHAsl KOBAJICHTHAs CBs3b, MOHHASI CBSI3b, MOH, KATHOH,
aHUOH, PaCTBOP, MaccoBast J10Jis BeLlecTBa (IIPOLIEHTHAs! KOHIIEHTPALKs) B pacCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSTHI M MPUMEHSTh 3TH MOHSITHS
IIPY ONKMCAHUM BEIIECTB U UX MPEBPAICHUM;

UCTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY JJISl COCTaBIICHHsS (DOpMyJ BEIIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIIUI;

OTIpPEeNATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAICKHOCTh BEIIECTB K OMPEIeNIEHHOMY Kiaccy
COeMMHEHUN 10 ¢opMynaMm, BHUJ XUMHUYECKOM CBsi3u (KOBAJIGHTHAassT MW HWOHHAs) B
HEOPraHUYECKHUX COCIUHEHMSIX;

packpeiBaTh cmbica  [lepuogmueckoro 3akona JI.JI. MeHnneneeBa: JIeMOHCTPUPOBATH
[MOHUMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XUMUYECKHUX 3JIEMEHTOB OT UX IOJIOKEHUS
B [lepnoauyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEILECTB, MOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YY€HHUS, 3aKOHa ABOTapo;

OINHUCBHIBATh M XapaKTepH30BaTh TabmuuHyto ¢opmy llepumoanueckoil cucTeMbl XUMHYECKUX
3JIEMEHTOB: pa3nyaTh MOHATUS «TJaBHAs MOArpynna (A-Tpymmna)» U «I000YHas MOArpyIIa
(b-rpymnmna)», Mansle U OOJbIIME MEPUOJIBI, COOTHOCUTh 00O3HAU€HUs, KOTOPhIE MUMEIOTCS B
tabnune «llepuoauyeckas cucremMa xuMudeckux snemenToB J[.M. MenaeneeBa» ¢ YMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsan sA1pa, olliee
YHCII0 3JIEKTPOHOB U pacrpeielIeHne UX M0 3JIEKTPOHHBIM CII05IM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE PEAKIINU
(Mo 4MCTy ¥ COCTaBY YYacTBYIOIIUX B pEaKLMU BEIIECTB, IO TEIUIOBOMY h(DEKTY);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KIJIACCOB,
MOATBEpKJas ONHMCAHWE TpUMEpaMH MOJIEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIN;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX KaueCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTa Mo (opMylie COeTUHEHHS, MAacCOBYIO JIOJII0 BEIECTBA B PacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKON peaKkIuy;

IIPUMEHSTH OCHOBHBIE ONI€palli MBICIIUTEIBHON JAESITENbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
0000111eHre, CUCTEMaTH3allI0, KIacCU(UKAINIO, BBISIBICHUE TPUUYUHHOCIIEACTBEHHBIX CBS3EH
— JUISl U3Y4YEHHUS] CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKLIHH, €CTECTBEHHO-HAYYHBIE METOBI
NMO3HaHUs — HaOIIoAEHUE, H3MEpEHHe, MOJACIMPOBAHNE, OHKCIEPUMEHT (pEalbHbIi H
MBICJICHHBIN );

CJIEZIOBATh MPaBUIJIaM MOJIB30BaHHU XMMUUYECKON MOCYI0M U 1a00paTOpHBIM 000pyIOBaHHEM, a
TaKKe TNpaBWIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSAMH IO



BBIMIOJIHEHUIO  JTAOOPAaTOPHBIX ~XMMHUYECKHX OMNBITOB IO TMOJYYEHHI0O U  COOMpPaHUIO
ra3oo0pa3HbpIX BelIeCTB (BOAOpPOAa W  KHUCIOPOZAa), IMPUTOTOBICHHUIO PACTBOPOB C
ONpPEACIEHHON MacCOBOM JOJIEM pPAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH MU IPOBOIAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U KUCIOT C MOMOIIbIO
MHIUKATOPOB (JIaKMYC, (heHONPTaTICHH, METHIIOPAHK U JPYTHUE).

K xonmy oOyuenuss B 9 kiacce npenMeTHbIe pe3ysibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

PacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa,
HMOH, KaTHUOH, aHHUOH, IIPOCTOE  BEIECTBO, CII0)KHOE  BELIECTBO,  BAJEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas peaklHs, XUMUYECKas CBS3b,
TETIOBOM A(PPEKT peaKkiyu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, SJEKTPOIUTHI, HEITEKTPOIHUTEHI,
ANEKTPOIUTUYECKAsT AUCCOIUAINS, PEAKIMH HOHHOTO OOMEHa, KaTalu3aTtop, XUMHUYECKOoe
paBHOBecHe, oOpaTHMble ¥ HEOOpaTHMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peakluy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHME W BOCCTAaHOBJICHHME, aJJIOTPOIIHUS,
aM(pOTEpHOCTh, XUMUYECKasl CBA3b (KOBAJICHTHAs, MOHHASI, METAJUIMYECKas ), KpUCTANINYECKast
peméTKa, KOppO3Wsi METaUIOB, CIUIAaBbl, CKOPOCTh XUMHUYECKOW pEaklUHH, MPeAesbHO
nonycrumas konnentpanus 111K BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKMX NOHATUH U MPUMEHSATH 3TU MOHSITHUS
IIpY ONKMCAHUM BEIIECTB U X MPEBPALCHUN;

UCTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IUISI COCTaBIeHHS (HOpMyN BEIIECTB M YpaBHEHHM
XUMHYECKUX PEAKIIUI;

ONpEeNeNsATh BaJE€HTHOCTb M CTENEHb OKUCIEHUS XHUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, IMPHUHAJJIEKHOCTh BEIECTB K ONPENEIEHHOMY KJIACCY COEIUHEHUH IO
dbopmynaM, BHUJ XUMHUYECKONM CBsA3M  (KOBaJeHTHas, WOHHAs, METAUIMYECKas) B
HEOPraHMYECKUX COEJMHEHUSX, 3aps)l MOHa MO XMMHYECKOH (opmyse, xapakTep cpenbl B
BOAHBIX pacTBOpaX HEOPraHMYECKUX COCIUHEHUM, TUI KPUCTAJUIMYECKON pEemETKU
KOHKPETHOTO BEIIIECTBA;

packpeiBaTh cwmbici [lepuonnueckoro 3akona [[.M. MenpeneeBa W JE€MOHCTPUPOBATH €r0
[NOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TaOaMuHyro ¢Gopmy [leproaudeckoil cHUCTEMbI
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAsI moArpynma (A-Tpymmna)» U «mo0ouHas
noarpynna (b-rpymnma)», manble ¥ OOJBIIME MEPUOJbI, COOTHOCUTH OOO3HAYEHMS, KOTOPbIE
UMEIOTCS. B NEPUOIUYECKOM Tabiuie, ¢ YMCIOBBIMHU XapaKTEPUCTHKAaMM CTPOEHHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij AJipa, 001ee YKCI0 3JIEKTPOHOB U PaCIpeeIeHIe UX
[0 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB
3JIEMEHTOB M MX COEAMHEHUN B Mpelenax MajblX MEepHOJ0B U TIIABHBIX MOATPYHI C YYETOM
CTPOEHMS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE IIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE PEAKIINU
(Mo 4uciay W COCTaBY Yy4YacTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY 3¢ (deKTy, Mo
U3MEHEHHUIO CTENEHEN OKUCIEHUS XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHENU(DUUIECKHE XMMHYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BELIECTB, TMOATBEP)KJasi OMNHCAHHE MpPUMEpPaMH MOJEKYJISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTHUECKON TUCCOLMAIMN KUCIIOT, 1IeJI04Yeil U coJiel, MOJIHbIe
U COKpaml€HHbIE YpaBHEHUS  pEaKIUil HOHHOro OOMEHa, YypaBHEHUS  peakKlUi,
MOATBEPKAIOIINX CYIIECTBOBAHUE T'€HETHUYECKON CBSA3M MEKIY BEIIECTBAMHU DPa3IMUYHBIX
KJIACCOB;

pacKpblBaTh  CYLIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi  IOCPENCTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OanaHca ITHUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HMX CTPOEHMS, BO3MO>KHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAILICHUH B Pa3IMUHBIX YCIOBUSX;



® BBIYKCIATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO JIOJIIO
XMMHYECKOI0 JIeMEHTa 10 (opMyle COEIMHEHMs, MAaCCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN peaKInu;

e co0Omr0AaTh NMpaBmUiIa M0Jb30BaHUS XUMUYECKON MOCYI0H U J1abOpaTOpHBIM 000PYAOBAaHUEM, A
TaKXe IpaBuiia 0OpalleHHsl C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH 110 BBIITOJIHEHHIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

® T[POBOAWUTH PEAKIMH, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB pPAa3lMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IYyTEM XJIOpHA-, OpOMUA-, HOAUI-, KapOoHat-, (ocdar-, cuiamkar-,
cynb(ar-, THAPOKCHUI-UOHBI, KATUOHBI AaMMOHHS M HOHBl M3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKHUX BEILECTB;

® [IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIbHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111€H1Ee, CUCTEMATH3ALNI0, BBIIBIEHUE PUUYNHHO-CIIECTBEHHBIX CBSI3€M — IS U3ydeHUs
CBOWCTB BEIIECTB M XHUMHUYECKHUX PEAKIWUH, €CTECTBEHHOHAyYHBIE METOJABI TO3HAHHS —
Ha0JI0IeHNe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PeaibHbIi U MBICIEHHBIN).

Conep:xanue yueOHOro npeamera
8 KVIACC
IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

Tena u BemectBa. CBOMCTBA BeleCTB. DTalOHHBIE (PM3NYECKHE CBOMCTBA BElIECTB. Marepuana u
MaTepuasgoBeieHue. Poib XUMHUH B )KM3HU COBpEMEHHOro o01iecTtBa. OTHOIIEHHE 00IeCTBa K XUMHH:
xemopmims 1 xemopoOusi.

Metonst  u3ydenus xumuu. HaGmomenue. OxcnepuMeHT. MopenupoBanue. Mogenu
MaTepUaIbHbIe U 3HAKOBbIE UM CUMBOJIbHBIE.

I'a3el. XKunkoctu. Teepasle BemecTBa. B3anMHbIE epexoapl MEXKY arperaTHbIMU COCTOSIHUSIMU
BEIIIECTBA: BO3TOHKA (CyOIMMaIus) U AecyOonumaiius, KOHASH AUl U UCTIapeHre, KPUCTAUIA3AIUS 1
IJIaBJICHUE.

dusnueckue sABIeHUSA. YnCThIe BEIIECTBA U CMECU. | OMOTEHHBIE U TeTeporeHHble cmecu. Cmecu
razoo0OpasHble, *kHJKue, TBepable. CrocoObl pasfeneHus cMeceil: MeperoHka WM AUCTHIUIALNSA,
OoTCTauBaHue, (PUIbTPOBAaHME, KPUCTAJUIM3ALMs, BblapuBaHue. Xpomarorpadus. [Ipumenenue stux
CIOCOOOB B J1a00OPaTOPHON MPAKTHUKE, Ha MPOM3BOJCTBE U B OBITY.

XHWMHYECKHE DJIEMEHTBl. ATOM M MOJEKyJbl. IIpocTbie U CiloKHBIE BelecTBa. AJUIOTPONMS Ha
npumepe Kucinopoga. OCHOBHBIE IOJIOKEHUS aTOMHO-MOJIEKYJsipHOro yueHus. Monsl. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOESHHUSI.

3HaKkM (CUMBOJIBI) XMMHMUYECKHX 3JIeMEHTOB. MH}opMaIus, KOTOPYIO HECYT 3HaKH XUMHYECKUX
9JIEMEHTOB. DTHUMOJIOTHS Ha3BaHUM HEKOTOPHIX XuMUueckux 3neMmeHtoB. [ICXD JI.M. Menneneena:
KOPOTKOIIEPUOAHBIA U JUIMHHONEPHOAHBIM BapuaHThl. [leproasl u rpymnmel. [1aBHas u moGodHas
noarpynnsl. OTHOCUTENbHAS aTOMHAsI Macca.

Xumnueckue ¢opmyasl. MHaekcsl U kodpduimentsl. OTHOCUTENIbHAS MOJIEKYISpHas Macca.
MaccoBast 105151 XUMHUYECKOT0 3JIeMeHTa B coennHeHnu. MHpopmalins, KOTopyo HECYT XMMHYECKHE
bopmyIIbI.

Banentnocts. CTpyKTypHBIE (GOpMYNBl. XUMHUYECKUE AIEMEHTHI C IMOCTOSHHON W TepEMEHHOMN
BAJICHTHOCThIO. BbIBOA ¢dopmynbl coenuHeHHs 1O BaleHTHOCTH. OrmpeneneHne BaJeHTHOCTH
XUMHUYECKOT0 3JieMeHTa 1o gopmyse BemiectBa. CocTapieHNEe Ha3BaHUI COEIMHEHUHN, COCTOSALINX U3
IBYX XUMHUYECKUX JIEMEHTOB, 110 BaJIECHTHOCTH. 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB.

XHWMHYECKHE peaknuu. PeareHTsl M NpOAYKTHl peakuuu. [Ipu3HaKM XMMHUYECKUX pPEaKIUU.
VYcnoBus ux NpoTeKaHus U NpekpauieHus. Peakunn roperus. OK30TepMUUECKHE U SHIOTEPMHUYECKHE
peakuuu.

3aKkOH COXpaHEHHs MacChl BEIIECTB. XHUMHUYecKHe YypaBHEHHMS. COCTaBI€HHE XMMHUYECKUX
ypaBHeHui. MHdopmarus, KOTOpyro HeceT XUMHUYECKOE YPaBHECHHE.



Knaccudukanus XUMUYECKHX PEaKIMi MO COCTaBy M YHWCIY PEareHTOB M MPOIYKTOB. THITBI
XUMHUYECKHX peakuuil. Peakuuu coeanHeHus, pa3ioxeHus, oOMeHa, 3amenienus. Katanuzaropsl u
KaTajus.

Xumuueckuul sxcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW IIOCYHOH, MpaBwiaMH paboTel B Jaboparopuud U INpuEMamMu
oOparieHus ¢ J1abopaTopHBIM 000PYAOBAHUEM.

BazkHeiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

CocraB Bo3nyxa. IloHstne 00 OOBEMHOWM J0JIe KOMIIOHEHTAa MPUPOJHONW Ta30BOM CMECH —
BO3ayXxa. Pacuer 00beMa KOMIIOHEHTA T'a30BOi CMECH 10 €ro 00beMHOM J0J1e U Ha00OPOT.

Kucnopon. O3son. Ilomyuenue xkucnopoga. Cobupanue u paclo3HaBaHHE KHCIOPOJA.
XUMHUYECKHE CBOMCTBA KHCIOPOJAA: B3aWMOJICHCTBHE C METaUIaMH, HEMETAJUIAMU W CJIOKHBIMHU
BewectBamu. [Ipumenenne kuciaopoaa. KpyroBopot kuciaoponaa B mpupose.

Oxcunpl. O6pazoBaHKe Ha3BaHUI OKCUIOB MO uxX popmynam. CoctaBieHue GopMyIs OKCHIIOB 110
Ha3BaHusAM. [IpencraBurenu oKCUI0B: BOAA, YIJIEKUCIbIN I'a3, HEralleHas U3BeCTb.

Bomopon B mpupone. dusmueckue M XUMUYECKHE CBOMCTBAa BOJOpPOJA, €r0 IMOJyYE€HUE U
IIPUMEHEHUE.

Kucnotel, ux cocraB u kinaccudukanus. Marudutoper. Tabmumna pactBopumoctr. ComsHas U
CepHasi KUCIIOThI, UX CBOMCTBA U NPUMEHEHUE.

Conu, ux cocraB u Ha3BaHus. PactBopumocTs cosielr B Boje. [IpeacraBurenu coseit: Xjiopun
HaTpusi, KapOoHAT HaTpus, (ochaTr KaIbIHS.

ITocTostnnas ABoranpo. KommuectBo Bemectsa. Monbs. MomsipHas macca. KpaTHble ennHHIIBI
M3MEPEHHS] KOJIMYECTBA BEIIECTBA — MWUIMMOJIb M KUJIOMOJb, MUJUIMMOJSIPHAs M KUJIOMOJISIpHAs
Macchl BELIECTB.

Pacuetsl ¢ UCHOIB30BaHMEM TMOHATUM «KOJUYECTBO BELIECTBA», «MOJSpHAs Maccay,
«MOCTOSTHHAsA ABOTAPO».

3akon ABoragpo. MomnsipHbld 00beM Ta3000pa3HbIX BemiecTB. OTHOCUTENbHAs TIOTHOCTh
OJIHOTO raza Io JIpyromy.

KpatHble enuHMIIBI U3MEpPEHUsT KOJIMYECTBA BEIIECTBA — MMWJUIMMOJISIPHBIA M KUJIOMOJISIPHBIN
00BEMBI T'a30B.

PacueTsl ¢ HCTIOIB30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBIN
00BEM razoBy», «4UCI0 ABOTaIpo».

I'unpocthepa. KpyroBopor Boasl B mpupone. Pusznueckue W XUMHYECKHE CBOICTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHUM B Bojie. I3MeHEeHuEe OKpacKyu WHIMKaTOPOB B
miesnoyHou cpene. IpencraBurenu menoyen: rTuAPOKCHIBI HATPHUSL, KAIHS M KaJIbIHU.

PactBoputens u pactBopeHHoe BemiecTBo. PactBopsl. PactBopenue. ['mapatel. MaccoBast gons
pPacTBOPEHHOTO BelecTBA. PacueTsl, CBSI3aHHBIE C WCIOJIB30BAHHEM TOHATHS» MaccoBas O
PacTBOPEHHOTO BEIIECTBAY.

O6o0menue cBeneHnii 00 OKCHAAaX, WX KiIacCH(pUKAIMK, Ha3BaHUSIX M CBOMCTBax. CrocoOBI
MOJIYYEHUS] OKCUJIOB.

OcHoBaHus, uX Kiaccuukanus, Ha3BaHWS W CBOWCTBA. B3ammomelcTBHE C KHCIOTAMH,
KHCIIOTHBIMU OKCHUJIAMHU M COJIIMU. Pa3nokeHue HepacTBOPUMBIX OCHOBaHHM. CIOCOOBI MONy4eHUs
OCHOBaHMH.

Kucnotel, wux xiaccuduxamuss wu Ha3BaHus. OOmMe XUMHYECKHE CBOMCTBA  KHCIOT.
B3anmoneiicTBie KHCIOT € MeTaUIaMHU. OJIEKTPOXMUMHUYECKUH PSAJ  HANPSKEHUH METaJIJIOB.
B3auMopeiicTBrue KUCIOT C OKCUIaMU METaIIOB. B3auMoelicTBUE KUCTOT C OCHOBAaHUSIMU — PEAKLUs
HeWTpanu3anuu. B3aummopeiictBue kuciaor ¢ coimsmu. [lomydeHue  OECKUCIOPOIHBIX U
KHUCJIOPOJICOACPKAIIUX KUCIOT.

Comm, ux knaccuduKamys U CBOMCTBA. B3anmmoelicTBre coeil ¢ MeTaJllaMi, OCOOCHHOCTH ATHX
peakuuii. BzaumonencTBue colieii ¢ COIsAMH.

'eneTndeckue psapl MeTaula W HeMerauia. ['eHeTmdeckas CBSI3b MEXIAy Kiaccamu
HEOPraHUYECKHUX BEILIECTB.



Xumuyeckuil sKcnepumenm:

HaOII0JICHUEe W3MEHECHHUS OKPAacKW HWHIWKATOPOB B pPacTBOpax KHCJIOT, COJICH W IIEJIOYEH,
u3ydyeHue Bzaumoaenctus okcuaa meau (II) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C METaIaMH,
peakuuii HeWTpaliu3aluu, MOJy4eHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeETasuia
JIPYTUM U3 pAacTBOpa COJIM, PELIEHME SKCIIEPUMEHTAJBHBIX 3a/1ad Mo Teme «BaxHenmmume Kiacchbl
HEOPraHWYECKUX COCAMHEHUMN.

Iepuoguveckuii 3axkoH u Ilepuoguyeckas cucrema xumMuyeckux 3jemeHtos /.M.
MenneneeBa. CtpoeHue aTomMoB. XuUMHYecKasi CBfA3b. OKHMCJIANTEIbLHO-BOCCTAHOBHUTEIbHbIE
peakuun

EcrecTBeHHBIC ceMelicTBa XMMHYECKHX 3JIEMCHTOB: MICIOYHBIE U IEIIOYHO3EMEILHBIE METAIIhI,
raJIOTeHbl, UHEPTHBIC Ta3bl. AMQoTepHOCTh. AM(OTEpHBIE OKCHUIBI M THUAPOKCUABI. KOMITJIEKCHBIC
COJIH.

Otkpsitue .M. Menneneessim 113 u cozganue um ICXO.

AToMmbl Kak (opMa CYIIECTBOBAHUS XMMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEACHHS O CTPOCHUU
aToMOB. Jloka3aTelbCcTBa CIOKHOCTH CTpoeHHsl aToMoB. OnbiTel Pesepdopaa. [Ilnanerapnas moznens
CTPOCHUS aTOMOB.

CocraB aTOMHBIX sifiep: MPOTOHBI, HEUTpOHBI. OTHOCHTENbHAsE aToMHash Macca. B3aumocBs3b
MOHSTUH «IIPOTOH», «KHEUTPOH», KOTHOCUTEIbHAS aTOMHAas Macca.

MukpomMup. DJIEKTPOHBI. CTPOSHUE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUECKHUX JIEMEHTOB

NoNe 1-20. [1onsiTHEe 0 3aBEpUIEHHOM 3JIEKTPOHHOM YPOBHE.

W3oronbl. ®usnueckuid cmbica  cuMBOiMKU llepuoanueckoit  cucrembl. CoBpeMeHHas
dbopmynuposka [13. VI3meHeHUsT CBOWCTB AJIEMEHTOB B MEPUOJAX U TPYIIax, Kak (GyHKIUS CTPOCHUS
AJIEKTPOHHBIX 000JIOYEK ATOMOB.

XapakTepucTUKa 3JEMEHTa-MeTauia U dJIEeMEHTa-HeMeTauia no ux nojoxeHuto B [ICXD JI.A.
Menneneena.

WNonnast xumuyeckasi cBsa3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB M HEMETauioB. CXeMbI
o0pa3oBaHMsI MOHHOW CBSI3M I OWHAPHBIX coeAuHeHWH. MOHHBIE KPUCTAIUTMYECKHUE PEUICTKH H
(bu3nyecKre CBOMCTBA BEIIECTB C 3TUM THUIIOM penieTKu. [loHsaTue o (opMynbHON eNUHUIE BEIIECTBA.

KoBasienTHast xuMuueckas CBsi3b. OJEKTPOHHBIE W CTPYKTypHBIe (opmyinbl. KoBanentHas
HernoJsipHast cBs3b. CxemMbl 00pa30BaHUS KOBAJICHTHOM CBSI3W JJisi OMHAPHBIX COCTUHEHHIA.
MonekynspHble 1 aTOMHBIE KPUCTAJUTMYECKHUE PEIIETKH, U CBOMCTBA BEIMIECTB C 3TUM THUIIOM PEUIETOK.

DIEeKTpOOTPULIATENbHOCTh. Psin anekTpooTpunarenbHocTu. KoBaneHTHas mosisipHas XUMUYECKas
cBi3b. (CxeMmbl o0OOpa3oBaHMsI KOBAJEHTHOM TMOJSIPHOM CBSI3W Uil OWMHApHBIX COEIMHEHHUH.
MonekyspHbIe U aTOMHbBIE KPUCTAJUIMYECKUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

Meramueckasi XMMHYECKasi CBSI3b M METAJUIMYECKash KpucTaummueckas pemietka. CBoilcTBa
BEILIECTB C 3TUM TUIIOM PeIIeTOK. EquHas npupoaa XUuMHUUECKUX CBSI3EH.

Crenenb okucienus. CpaBHEHUE CTEIIEHEN OKHUCIICHUS M BAJIGHTHOCTH. [IpaBuiia pacuera creneHu
OKUCJIEHUS TI0 (popMyTaM XUMUYECKUX COSTUHEHUH.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. OnpenesieHue CTeNeHEeW OKUCICHHUS A
AJIEMEHTOB, O00pPa3yIOIIUX BEIIECTBA Pa3HBIX KJIACCOB. Peakiuu MOHHOTO OOMEHa M OKUCIUTENHHO-
BOCCTaHOBUTEJIbHBIE peakinu. COoCTaBIECHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
METOJIOM 3JIEKTPOHHOTO OanaHca.

Xumuueckuu sxcnepumenm:

M3y4YeHHE 00pa3lloB BEIIECTB METAIIOB M HEMETaUIOB, B3aUMOJICHCTBHE THUAPOKCHIA ITHHKA C
pacTBOpaMM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB, WILTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEaKlMii (TOpeHHe, peakliuy pa3oKeHHs], COSTUHEHNU).

Meocnpeomemnvie ceazu

Peanuzaius MeXNpeIMETHBIX CBS3€H MPU M3YYEHUH XUMHUU B § Kilacce OCYLIECTBISIETCS depes
WCIIOIb30BaHUE KaK OOIMX €CTECTBEHHOHAYYHBIX TOHSTHH, TaK W TOHATHN, SBISTFOITUXCS
CUCTEMHBIMU VISl OTACJIBHBIX MPEIMETOB ECTECTBEHHOHAYYHOTO LIMKJIA.



OO01mue ecTeCTBeHHOHAYYHBIE TTOHSITHSI: HAyYHBIH (PaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHATIN3, CHHTE3,
KJIacCHU(UKAIUS, TIEPHOANIHOCTD, HAOIIOICHNE, IKCIIEPUMEHT, MOJICITUPOBAHIE, H3MEPEHHUE, MOJICIb,
SIBJICHHE.

dusnka: MaTepus, aTOM, JICKTPOH, IPOTOH, HEHTPOH, UOH, HYKJIH, H30TOIIbI, PaJIHOAKTUBHOCTD,
MOJICKYJIa, DJICKTPUUECKHIA 3apsiji, BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBA, T'a3,
bu3ryYecKre BEITMYUHBI, €IMHHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, qpixanue, ouochepa.

[eorpadust: atmocdepa, ruapocdepa, MHHEpAIbl, TOPHBIC MOPOJbI, IMOJEC3HBIC HCKOIMACMBIE,
TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHToB .M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
[IEPUOJIOB, Kajus, KaJbliUd U HMX COECIUHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM D3JIEMEHTOB B
Ileproanyeckoii cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUUECKOM CBSI3U. THUIIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccudpukanus 1 HOMEHK/IAaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIMXCS K pa3IUYHBIM KJlaccaM HEOPraHM4eCKMX COEJUHEHMM, TE€HEeTUYecKass CBs3b
HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peaklMid MO pPa3IMYHbIM IpH3HaKaMm (IO YHUCIy M COCTaBy
YUYACTBYIOIIMX B PEaKIMH BEUIECTB, 1O TEIUIOBOMY 3((]eKTy, Mo M3MEHEHHIO CTEIeHEeH OKHCICHUS
XUMHUYECKHUX 3JEMEHTOB, 110 0OpaTHMMOCTH, [0 YYacTHUIO KaTajlu3aropa). DK30- U 3HJOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[lonatue o ckopocTH XuMHUYeckod peakiuu. IloHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMHUECKUX peakuusax. [IoHATHE 0 rOMOreHHBIX U TeTeporeHHbIX peakuusx. [loHsTue o kartamuze.
[Tonsate 0 XxuMMHUECKOM paBHOBecUH. (DaKTOPHI, BIMSIOMIME HA CKOPOCTh XMMHUYECKON PEAKIUH U
ITOJIOKEHNE XUMMUYECKOTO PABHOBECHSI.

OKUCIINTENIbBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUU,  JJIEKTPOHHBIA  OalaHC  OKHUCIMTENbHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHUMA
C UCIOJIb30BaHUEM METO/1a 3JICKTPOHHOr 0 OanaHca.

Teopust ANeKTPONIUTHYECKON AUCCOIUAIMU. DIEKTPOIUTHI U HEINEKTPOINUTHI. KaTHOHBI, aHHOHBI.
MexaHu3mM JAHMCCOLMAllMM  BEIIECTB C PA3IMYHBIMM  BHJAMU XUMHYECKOM CBs3H. CTeneHb
nucconuanui. CUIIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiium MoHHOro oOMeHa. YCIIOBUS NpPOTEKaHMsS peakluii HMOHHOTO OOMEHa, IOJHbIE U
COKpAaIlléHHBbIE WOHHBIE YypaBHEHUs peakuuii. CBOMCTBAa KHCIOT, OCHOBAHMM M COJIEM B CBETE
NPEJCTAaBICHUN 00 MEKTPOIUTHYECKOH nucconuanuu. KauecTBeHHbIE peakiuyu Ha MOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuul 5KChepumenm:

MIPOBEJICHUE OMBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUS peakuil HMOHHOTO OOMeHa
(oOpa3oBaHue ocajlka, BbIAEICHUE ra3za, 00pa3oBaHUE BOJIbI), ONBITOB, WUTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~pEaKIMi (TOpeHUe, pPEeakIuu pPas3IoKEeHUs, COEIUHEHHUS),
pacrno3HaBaHHE HEOPraHMYECKHUX BEILECTB C MOMOUIbI0 KAYECTBEHHBIX PEAaKIM Ha MOHBI, pPELICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtayibl 1 MX coeJHHEHHSA

OObmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTENEHU
okucinenus. CtpoeHue M (U3NYECKHE CBOICTBAa MPOCTHIX BELIECTB — TallOTEHOB. XHUMHYECKUE
CBOWCTBA Ha ImpuMmepe xJjopa (B3aUMOJEHCTBHE C METaUIaMH, HEMETaUIAMM, IIEI0YaMH).
Xnoposogopoa. ConsiHast KUCJIOTa, XMMUYECKHE CBOMCTBA, MOJIyYeHHUE, TpUMeHeHMe. JleiicTBre Xiopa
U XJIOPOBOJIOPO/Ia HA OPTaHMU3M 4eNOBeKa. BaykHelmme XJI0pubpl U UX HaXOXKACHHUE B IIPUPOJIE.



OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CtpoeHue u (puU3MUECKHe CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AJTOTpOnTHBIE MOAM(UKAIIMU KHCIOpOJIa W Cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBoaopo,
CTpoeHHe, (QU3nYecKhue M XUMHUYecKue cBoicTBa. OKCHABI cepbl KakK MPeICTaBUTEIU KHCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (pU3HUECKUEe U XUMHUYECKHE CBOMCTBA (0OIIMe KaK MpeACTaBUTENs Kiacca
KHCIIOT U crenuduueckre). XUMHUECKUE peaklUH, JeKallie B OCHOBE MPOMBIIUIEHHOTO Crocoda
MOJIy4eHUs1 cepHOM KUCIOThL. [IpuMenenune cepHoid KUcAOThl. COMu CEpHOM KUCIOThI, KAYECTBEHHAs
peakuus Ha cynbhar-uoH. Haxoxaenue cepbl u e€ coeJMHeHHUH B mpupojie. XUMHUECKOE 3arps3HeHHe
OKpY>KaloIllel Cpelibl COSUHEHUAMH Cephl (KUCIOTHBIC JTOXKIM, 3arps3HEHUE BO3/AyXa U BOJOEMOB),
CHOCOOBI €ro NMpeA0TBPAaIlECHUS.

OO0mmas xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
CTETIEHH OKUCICHHS. A30T, pacnpoCTpaHEHUE B MpHpoje, (u3HuecKue U XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupojae. AMMHAK, ero (pU3MYecKre W XUMHYECKHUE CBONCTBA, MOJNyUYeHUE U
npuMmenenue. Cou aMMOHUs, UX U3NYECKHUE U XUMHUYECKHE CBOICTBa, mpuMeHeHue. KauectBenHas
peakiys Ha MOHBI aMMOHUS. A30THasl KUCIIOTa, €€ MolydeHue, Gu3nieckue U XUMHUUECKUE CBOMCTBA
(obmume Kak mpencTaBUTENs Kiacca KHCIOT U crneuuduueckue). VMcnonp3oBaHue HUTPATOB U CoJed
aMMOHUSI B KayeCTBE MHUHEPAIbHBIX yIOOpeHH. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl
COCIMHEHUSMH a30Ta (KUCIOTHBIE IOXKIH, 3arps3HEHHE BO3]yXa, MOuYBBl U BoAo&MoB). dDocdop,
aymotporHbie Mogudukanuu Gocdopa, Gusudeckne u xummdeckue croiicrea. Oxcua docdopa (V) u
dbocdopHas kucnora, pU3NYecKue U XUMUYECKHE CBOMCTBA, nmonydyenue. Mcnonp3zoBanue ¢ocdaToB B
KauyeCTBE MHUHEPAITBHBIX YI0OpEHUH.

O6mas xapakTepuctuka 31eMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
CTETIEHH OKHUCJICHUS. YTIEepoJ, auIOTPONHbIE MOIU(HUKAINH, pPACHPOCTpAaHEHHWE B MPHPOJE,
¢dbusznueckue M XuUMHUYecKkHe cBoicTBa. Ancop6mus. KpyroBopor yriaepoaa B mpuponae. Okcuibl
yriepojia, ux (U3MUYECKHUe U XMMHUUYECKHE CBOMCTBA, JIEUCTBHE HA JKUBBIC OPTaHU3MBI, MTOJTyYEHUE U
MpUMEHEHHe. OKOJOTHUecKHe MpoOsieMbl, CBs3aHHBIe C okcugoMm yriaepoaa (IV), rumotesa
rJ1I00aJTbHOTO TMOTEIJIEHUS! KJIMMAara, MapHUKOBBIA 3(¢ekT. YroipHas KUCIOTa U €€ COJM, HX
¢dbuznueckue W XUMHYECKHE CBOWMCTBa, TMOJTydyeHHWE U TpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHaTHOHBI. M cmonp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIIbCKOM
XO3SIICTBE.

[TepBoHavasibHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHMSX yriiepojaa (MeTaH,
9TaH, OTWUJIEH, AaleTH/IeH, OTaHOJ, TIUIEPUH, YKCycHas Kuciorta). [IpupoaHble HUCTOYHUKH
YII€BOOPOAOB (yrojib, IPUPOJIHBIM ra3, HEQTh), MPOAYKTHl UX NepepadoTku (OEH3UH), UX pOJIb B
OBITY U IPOMBINIUTIEHHOCTH. [[oHsATHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: )KUpaX, Oelkax, yriieBoaax
— W WX POJU B JKMU3HM YeJIOBeKa. MarepuanbHOE E€IMHCTBO OPraHUYECKUX U HEOPTraHWYeCKuX
COCJTMHECHUH.

Kpemnunii, ero ¢uznveckne u XMMUYECKHE CBOWCTBA, MOJydeHHWe W npuMeHeHue. CoennHEeHUs
kpemHusi B mpupone. Obmue npencrasienus o6 oxcuae kpemuus (IV) u kpemMHHEBOW KHCTOTE.
CunikaThl, UX HUCTIOIB30BAaHUE B OBITY, B MPOMBINIJICHHOCTH. BaykHeHIITne CTPOUTENHHBIE MaTePUAITBI:
KepaMHuKa, CTEKJO, IIeMEHT, OeToH, xkene300eToH. IIpoGmeMbl 0e30MacHOro HCIMOJIB30BAHUS
CTPOUTETHHBIX MaTEPUAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii 5Kcnepumenm:

U3y4YeHHe o00pa3lloB HEOPraHMYEeCKHX BEIECTB, CBOWCTB COJISIHOM KHUCIIOTBI, IPOBEICHHE
KAueCTBEHHBIX peakuuii W HaOMIOJeHNEe TMPU3HAKOB WX MPOTEKAHMSI, OMBITHI, OTPAKAIOIINE
($hU3UYeCKre U XMMHUYECKHE CBOMCTBA HEMETAIJIOB M MX COSAUHEHUH, PEIICHUE dKCTIEPUMEHTATBHBIX
3a/1a4 o TeMe «BakHei1ne HeMeTaIbl U UX COCTUHEHUSI.

MeTa/uibl M UX COeTMHEHUSI

OO0mas XxapakTepuUCTHKa XUMHUYECKUX JJIEMEHTOB — METaJUIOB HAa OCHOBAaHUU X MOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux nnemeHToB J[.M. MenzaeneeBa u ctpoeHus aroMoB. CTpoeHue
MeTaJuIoB. MeTalmnyeckas CBsi3b U METAJUIMYECKask KPUCTAIIMYECKas peléTKa. IIEeKTPOXUMHUECKHUI
psAn HanpsDKeHW MeTauioB. DU3MYECKHEe M XUMHUYECKHE CBOWCTBa MeTauioB. OOmme crmocoOb!



noJry4eHus: MeTayuioB. [ToHATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HHU.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[[leounble MeTauibl: TONOKEeHUE B llepuonnyeckod cucteMe XUMHUYECKuX 3jeMeHToB J[.U.
MeneneeBa, CTpOEHUE X aTOMOB, HaXOXJeHUE B mpupoje. OPuznueckue U XMMHUYECKUE CBOMCTBA
(na mpumepe HaTpust U Kaius). OKCUIbI U TUAPOKCHUIBI HaTpus U Kanus. [I[puMeHeHHe IeT0uHbIX
METAJUIOB U UX COECIMHEHUM.

[IlerouHO3EeMENBHBIE METAUIBl MarHuM M KajubUui: IosiokeHue B Ilepumonmnueckoi cucreme
xuMuyeckux oanemeHTtoB J[.M. MenneneeBa, CTpoeHHME HX aTOMOB, HAaxOXJEHHE B MPHUPOJE.
du3uYecKre U XUMHUYCCKHE CBOMCTBA MarHUs W KajblMs. BakHelme coenmHeHNs Kaablns (OKCHI,
TUAPOKCH, colin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuil: nonoxenue B Ilepuonnueckor cucreMe XUMUYECKUX 3i1eMeHToB JI.M. MeHneneesa,
CTPOCHHUE aToMa, HaxOoXJeHue B mpupoje. Pu3nuecKkue M XHMHYECKHE CBOICTBA aIOMHHMUS.
AMpoTepHbIe CBOICTBAa OKCHJIA M THIPOKCHA AITFOMUHUSI.

Kenezo: nonoxenue B Ilepmonnueckoir cucreme xmmuueckux snemeHToB .M. MeHnneneesa,
CTpPOEHHE aTOMa, HaxoxXJeHue B npupozae. Ousnyeckue U XMMHUYECKUE CBOWCTBa xene3za. OKcuubl,
ruapokcuabl u conu xenesa (I1) u xenesa (I1), ux cocras, cBoicTBa U MOTyYEHUE.

Xumuueckuil sKcnepumenm:

O3HAaKOMJIGHHE ¢ o00pa3llaMu METaUIOB M CIUIAaBOB, MX (PU3MYECKMMH U XHUMHYECKUMHU
CBOWMCTBAMH, pEIICHUE OKCIEPUMEHTAIBHBIX 3alad Mo Teme «BaxHedmue wMeTambl W UX
COCJIMHEHUSI.

XuMHus H OKpYKaloLas cpeaa

BemiectBa u Marepuainsl B IOBCEIHEBHOM JKM3HU YesoBeKa. be3onacHoe ncnonb30BaHuE BEUIECTB
Y XMMUYECKUX peakiuii B ObITy. [lepBas moMoIp nMpu XMMHUYECKUX 0KOTrax U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolleil cpeabl (MpeaenbHas JOMyCTUMAasi KOHIICHTPAIUs
Beniects (nasee — [1/IK). Ponp XxuMuu B perieHuN 3KOJI0THYECKUX TPOOIIEM.

Mesicnpeomemmvle céa3u

Peanuzanus MeXnpeIMeTHBIX CBA3€H NMpH U3yUYEHUU XUMHUHU B 9 Kiacce OCyLIECTBIISETCS 4yepes
UCIONIb30BaHNWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATHH, SBISIONUXCS
CUCTEMHBIMU JJI OTACIIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO [IUKJIA.

OOmme ecTecTBeHHO-HAyYHbIE TOHSTHUS: HAay4HBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJIaccu(UKanus, NepUOAUYHOCTb, HAOII0IeHNE, IKCIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHUE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOTIOT S, MaTepPHAIIBI.

®du3Mka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJI, U30TOIIbI, PaIMOAKTUBHOCT,
MOJIeKYJa, JJIEKTPUYECKUI 3apsl, MPOBOJHUKU, MOITYINPOBOAHHUKH, TUIIIEKTPUKU, (POTODIIEMEHT,
BELIECTBO, TE€JIO, O0BEM, arperaTHoe€ COCTOSIHME BEUIecTBa, Ta3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAITNYECKasi peniéTka, CIjiaBbl, (U3NYECKHe BEIWYUHBI, €AMHUIIBI HU3MEPEHUS, KOCMUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, COHIIE.

buonorusi:  ¢dorocunTes, npixaHue, Ouocdepa, >KOcHCTEMa, MHHEpaJbHBIE YI0OpEeHHUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, FOPHBIE IMOPOABI, IMOJE3HBIE HCKOINAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA

OcHOBHBIE
BUBI
JeATeJLHOCTH

11

XumMus —
Ba)kHAs
0051aCcThb
€CTECTBO3HAH
A U
MPaAKTUYECKO
5
JEeITEITBHOCT

n YCJIOBCKaA

bubnuor
exa [JOK

edsoo.ru/7

f41837c

PackpeiBaTh CMBICT H3y4aeMBIX
MOHATHIA. PacKpbIBaTh Pojib XUMUH
B IPHUPOJC U KU3HU YEJIOBEKa, e
CBS3b C  JPYTUMH  HayKaMu.
Pasnuuate YMCTBIE BelleCcTBa M
CMeECH; OJIHOPO/IHBIE u
HEOJHOPOJIHbIE CcMecH. Paznnyarh
dusnueckue u XUMHYECKHE
sBiieHus. CreoBaTh aJIropuTMam
HCIIOJIb30BaHMS

OKCIIEPUMEHTATbHBIX METOJIOB —
HAOMIOJIEHUsT W DKCIEPUMEHTA.
HabGnronate B onmuchIBaTh 00OBEKTHI
IpH TPOBECHUH JIEMOHCTPALUA U
71a00pPaTOPHBIX OTIBITOB o
U3YYCHHUIO (DU3HUYECKUX CBOWCTB
BEIICCTB, CIIOCOOOB  pa3JIeicHUs

cMeceit BEIIECTB. CrenoBarth
npaBujIamM MTOJIL30BaHMS
XHUMHYECKON oCcy10i i

71a00paTOpPHBIM 000PY/ZOBAaHHUEM, a
TaKXke IMpaBuiaM oOpaleHus ¢
XUMHYECKIMH  BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKLIHEW IPHU
BBITTOJTHEHUH MPAKTHYECKON
pabotet Ne 1. BeicTpauBaTh
pa3BEpHYTbIE  MUCBMEHHbIE U
YCTHBIE OTBETBI C OIIOpOM Ha
uHpopMalMi0 U3 y4eOHUKA U
CIPaBOYHBIX MAaTEPUATIOB.
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BemecTBa u
1.2 XUMUYECKUE 15
peakuu
Hroro mo pasneny 18

Onpenensats MIPU3HAKU
XMMHUYECKUX PEaKLUH, YCIOBHUS UX
npotekaHus. OObSICHAT CYLHOCTh
bu3nyeckux U XUMHYECKHX
SBJICHUHA C TOYKM 3pEHMS aTOMHO-
MOJICKYJISIPHOTO YUEHHSL.
KnaccupumupoBarb  XuMHUecKue
peakuuu (IO YUCIY U COCTaBy
pearupyromux W 00pa3yromuxcs
BemiecTB). CocTaBiiATh  (OPMYIIBI

6I/IHapHBIX BCIICCTB 110
BaJICHTHOCTH n OIIpCACIIATD
BaJICHTHOCTb 10 Q)OpMyHaM
BCIICCTB. PaccraBasare

KOOQQUIUEHTH B  YpaBHEHHSX
XUMUYECKUX peakuui. [IpoBoauTs

BBIYHCIICHHSI 1o dbopmynam
XUMHYECKHX COCTUHEHUI u
YpaBHEHUSAM XUMHUYECKHUX
peaxiuil. [TpumensTH
€CTECTBEHHO- HAy4YHBbIE METO/IbI
MO3HAHUS (B TOM qucie
HaOII0ICHHE, MOJICIIUPOBAHUE,
AKCIIEPUMEHT " OCHOBHEIE
orepanuu MBICITUTEIbHON
JIEATEIIbHOCTH (cpaBHEHHUE,
KJaccuukarus) BeicTpanBars

pa3BépHYThIE  MHCbMEHHBIE U
YCTHBIE OTBETHI C OMNOpPOM Ha
uHpopmanuo U3 ydeOHHKA U
CIIPaBOYHBIX MATEPHAJIOB.

Pa3nea 2. Baxkneiimme npeacraBuTesn

Bo3znyx.
21 Kucnopon.
ITonsartue 00

oKcHIax

HEOPraHn4eCKMuXx BemecTn

bubnuor

eka [JOK

edsoo.ru/7
f41837c

Ucnonp3oBath XUMHYECKYIO
CUMBOJIUKY  JUISl  COCTaBJICHHS
(dbopMysT BEIIECTB, MOJIEKYISIPHBIX
YPAaBHEHUN XUMHUYECKUX PEaKLUil ¢
y4acTUEM KHCIIOpO/1a.
XapakTepru3oBaTh (onuckIBaTh)
COCTaB BO31yXa, (U3HUECKUE W
XUMHYECKHE CBOMCTBA KHMCIOPOAA,
CITOCOOBI ero MTOJTyYEHUS,
IPUMEHEHHE U  3HAUYEHHUE B
IpUPOAE M JKU3HM  YEJOBEKA.
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2.2

2.3

Bonopon.
Ilonstue o
KHCIOTaX U
COJISIX

Bona.
PacTtBopsI.
[TonsTue 06
OCHOBAaHMSX

CpaBHMBaTh pEaKIUU TOPEHHUS WU

MEJIEHHOT O OKHUCIIEHHUS.
OOBsACHATE CYIIHOCTh
DKOJIOTHYECKUX npo0Jem,

CBSI3aHHBIX c 3arpsi3HEHUEM
BO31yXa. BBIYHUCIATH KOJIMYECTBO
Belmecrsa, 00BéM  raza IO
dbopMmynam. BricTpanBath
pa3BEPHYTbIE  MHUCHBMCHHBIC U
YCTHBIE OTBETBI C OIIOPOM Ha
uHpopManuo ©3 y4eOHMKA U
CIPaBOYHBIX MAaTEPUAIIOB.

PackppiBaThb CMBICI  HU3y4aeMbIX
MOHSATUA M TPUMEHATH  ITH
MOHATUS TIPU ONHCAHUU CBOWCTB
BELIECTB W MX [pEeBpalleHUI.
Xapaktepru3oBaTh (omHCHIBATD)
buznueckue u XUMUYECKHE
CBOIICTBa BOAOPOJA, CIOCOOBI €ro
MI0JIyYEeHUs, IPUMEHEHHUE.
Hcnonb3oBath XUMHUYECKYIO
CUMBOJIUKY  JUISl  COCTaBJICHMS
(GbopMys BEIIEeCTB, MOJICKYJSIPHBIX
YPaBHEHUN XUMHUYECKUX PEaKLUil ¢
ydacTUEM BOJIOpOAA. BrrumcisaTs
MOJIIPHYIO Maccy BELIECTB;
KOJINYECTBO BEIECTBA, 00BEM rasa,
Maccy  BemectBa;  [IpoBoauTth

pacy€Thl 110 YpaBHEHUAM
XAMHYECKHX peaKkuuii:
KOJIMYECTBA, 00BEMa, MacChl
BELIECTBA 1o U3BECTHOMY
KOJIMYECTBY, 00BEMY, Mmacce
peareHToB WIH IPOJYKTOB
PEaKIMH.

PackpeiBaTh CMBICT  H3y4aeMBbIX
MOHATUA M TNPUMEHATH  ITH
MOHATUS TIPU ONHCAHUU CBOWCTB
BEIIECTB M HUX [PEBPALLICHUMN.
XapakTepu3oBath (QU3NYECKHE U
XUMHYECKHE CBOMCTBAa BOJBI, €€
poJIb  KaKk  pacTBOpUTENs B
MIPUPOTHBIX IpolLeCcCax.
CocTtaBisiTh YpaBHEHUSA
XUMUYECKUX PEaKLUil ¢ y4acTHEM




OcHoBHbIE
KJIaCChI

2.4 HEOpraHu4ec
KHX
COECIMHEHU I

Hroro no pazneny

11

28

BO/IBI. OOBSCHATH  CYIIHOCTh
9KOJIOTUYECKHUX npobiieM,
CBSI3aHHBIX c 3arpsi3HEHHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OYHCTKHU
BOJABl OT NpUMECEH, Mephl 10
OXpaHe BOJ OT 3arpA3HCHHUS.
[IpoBOoaUTH BBIYMCIICHUS c
MIPUMEHEHUEM TIOHATHUS «MacCOBast
JIOJI1  BEUIECTBA B PAacTBOPE».
BricTpanBath pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
omopod Ha uWHbOPMALUIO U3
yueOHUKa u CIPaBOYHBIX
MaTepuaiosB.

KnaccudumupoBars U3y4aeMble
BEIIECTBA 10 COCTAaBY U CBOMCTBAM.
CoctaBnate (OpMyIbl  OKCHIOB,
KHCJIOT, OCHOBaHMH, CcoOJIel H
HA3bIBaTh UX IO MEXIyHApOIHOMI
HOoMeHKIatype. [IporHo3upoBaTh
CBOIMCTBA BCIIECTB Ha OCHOBE
00X  XUMHYECKHX  CBOICTB

M3Y4YEHHBIX KJIACCOB/TPYIII
BEIIECTB, K  KOTOPBIM  OHH
OTHOCSITCS. CocraBniTh
MOJIEKYJISIPHBIE ypaBHEHHUS
peaKIuid, WJUTIOCTPUPYIOIUX

XUMHYECKHE CBOMCTBA U CIIOCOOLI
MOJTYYEHHUsST BEIICCTB HM3yYSHHBIX
KJIaCCOB/TPYIIII, a TaKXKe
MOJITBEPIKTAIONIUX TEHETUUYECKYIO

B3aUMOCBSI3b MEXIY HUMH.
IIpou3BOAUTE  BBIYUCICHUS IO
YPaBHEHUAM XUMHYECKUX
peakuui. BeicTpanBath

pa3BEpHYThIE  MHCbMEHHBIE U
YCTHBIE OTBETBI C OINOpPOM Ha
uHpopMmanuo W3 y4eOHHWKA |
CIIPaBOYHBIX MAaTEPHAJIOB.

Pasznea 3. Ilepuoauueckuii 3axon u [lepuoguveckas cucrema xumuueckux 3jaemenTon /1. U.
MenaeneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBSA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1 [Tepunoanueck

PackpeiBath cMbICH




3.2

ni 3aK0H U
[Tepuonuueck
as cucTeMa
XAMUYECKHUX
ajeMeHToB /I,
u.
Menpeneena.
Crpoenue
aroma

XnMuueckas
CBS3b.
OKUCIUTEIBH
o-
BOCCTAaHOBHUTE
JIbHBIE
peakiumn

Bubnunoreka
LHOK
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MEePUOIUYECKOr0 3aKOHA.
OnuceiBaTh CTPOEHUE TAOIUIIBI
«I[lepuoanueckas cucrema
XHUMHUYECKHX djieMeHToB ..
MenneneeBa». MoaenupoBaTh
CTPOCHHE aTOMa, IHEPTreTUUECKUX
YPOBHEW U OJYPOBHEH IIpU
MTOMOIIIHA PUCYHKOB, JIEKTPOHHBIX
KOH(HUrypanui u
aneKTpoHHOTrpaduyeckux Gopmy.
[TosicHATH PU3NUECKHUI CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB
MepUO/Ia U TPYIIIbI 3JIEMEHTA.
XapakTtepru3oBaTb XMMHUYECKUE
AJIEMEHTHI MEPBBIX TPEX MEPHUOIOB,
KUK, KAJIBIIUHA U UX COCTMHEHUS
110 TOJI0KEeHMIO B [lepnonnueckon
cucreme /.M. Menneneena.
OO0BsACHATE 00111E
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHUYECKHX 3JIEMEHTOB
(M3MEHeHHe pajinyCcoB aTOMOB,
ANEKTPOOTPHUIIATEIHHOCTH,
BAJICHTHOCTH) M UX COCTMHEHHH B
npejesiax MajiblX TIEPUOJIOB U
TJIABHBIX TOATPYIII C y4ETOM
CTPOEHHUSI X aTOMOB;
BeicTpanBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omopoi Ha HHPOPMAIIHIO U3
yueOHUKa U APYTUX UCTOUHUKOB, B
ToM umnciie UaTepHera.

PackpeiBaTh CMBICT U3y4aeMbIX
noHsTHA. OnpeneNnsiTh BU]I
XUMHUYECKOH CBSI3U B COCTUHEHUH.
MonenupoBaTh CTPOCHHE MOJIEKYIT
MPY MMOMOIIY PUCYHKOB, MOJIEIIEH,
DJIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Mcnonb3oBaTh
XUMHUYCCKYHO CHMBOJIUKY IJId
coctaBlieHus1 GOPMYIT BEIIECTB,
AIIEKTPOHHOTO OajaHca peakiuii.
OHpCIIGJISITI: CTCIICHb OKHCJICHUA
ATOMOB XUMHUYECKUX IJIEMCHTOB I10
dbopmysaM U COCTaBIATH (POPMYITBI
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OMHAPHBIX COSIMHEHHI 110
CTETMEHH OKUCJICHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB.
OnpenensiTh OKUCTUTENb U
BOCCTaHOBUTENb. PaccTaBisaTh
KOA((UIIUEHTHI B CXeMaX MPOCTHIX
OKHUCJIUTEITHLHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI
METOJIOM 3JICKTPOHHOTO OaaHca.
Habmo1aTh XMMHYECKUE OTIBITHI
10 MJIaHy, aHAJIM3UPOBATh U JIENIaTh
BBIBOJIbI. BrICcTpanBath
pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OTMIOPO Ha
uH(popMaLrIo U3 yueOHUKa U
JIPYTHX UCTOYHUKOB, B TOM YHCIIC

NHurepHera.
Utoro no pazneny 15
bubnmoreka
PezepBHOE Bpems 7 - HOK
https://m.edsoo
.ru/7f41837c
OBIIEE
KOJIMYECTBO 68 7
YACOBIIO
I[TPOI'PAMME
9 KJIACC
Koaunuect
BO
Ol[€eHOYH
Ne  HaumenoBanu Qgmee bIX 0P
n/ e Kkosimye TPpouUeayp " OcHoBHBIE
n pasaeJia crgo | (KOHTpoOI HOP BH/IbI
/TemMbl 4acoB bHBIE, ACHTEILHOCTH
npaKkTHye
CKHe
padoThI)
Pasjen 1. BemecTBo U XuMHu4ecKHe peakun
[ToBTOpEHME M bubnmoreka XapakTepus3oBaTh XUMHYECKUE
11 yriyoJieHne 5 1 [HOK AJIEMEHTHI MEPBBIX TPEX MEPHUOJOB,
3HAHUN https://m.edso0  kamug W KaldblMsd IO  HUX
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OCHOBHBIX
paszenon
Kypca 8
KJjlacca

1.2

1.3

OcHOBHBIC
3aKOHOMEPHOC
TH
XUMHUYCCKUX
peaxkuuit

ONEKTPOIUTH
qyeckast
JIVICCOTIHAITHSI.
XnuMuyeckue
peaKIuy B
pacTBOpax

ru/7f41a636

nonoxxkenuro B I[lepuoanueckon
cucteme JI. WM. Mengeneena.
KnaccudpunupoBate u Ha3bIBaTh
HEOPraHUYeCKHe BEILIECTBA
M3Y4YEHHBIX KiaccoB. ONUCHIBaTh
o0mme  XUMHUYECKHE  CBOMCTBa
BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CBOMCTBA
npuMepamMmu MOJICKYJISIPHBIX
YPaBHEHUN XUMHYECKHUX PEAKLUU.
Onpenensatb  BUJ ~ XUMHUYECKOM
cBs3u. [IporHosupoBarh cBOKCTBA
BELLIECTB B 3aBUCUMOCTH OT HX
CTPOECHHS. BricTpauBath
pa3BEpHYThIE  TMUCBMEHHBIE U
YCTHBIE OTBETBI C OIOPOM Ha
uHpopManu0 U3 yuyeOHUKA U
CIIPaBOYHBIX MATEPHAJIOB.

PackppiBaTh CMBICI  H3y4aeMbIX
NOHATUM M TIPUMEHATh  3THU
MOHATHUSL TPU OIMCAaHUM CBOICTB
BEIIECTB W HUX [PEBPALICHUMN.
KnaccupunupoBate  XuMu4eckue

peaknuu 1Io Ppa3INIHbIM
IMpHU3HaKaM. YcranaBauBaTh
3aBUCUMOCTb CKOpPOCTH
XHUMHYECKOH pcaknuu oT

pa3nanuHbIX (hakTopoB. OnpenensiTh
OKHCJIMTEIh U BOCCTAHOBUTENIb B
OBP. CocraBiasaTh 3JI€KTPOHHBII
Oamanc peakuuu. IlpousBoauTtsb
BBIUUCIICHUSI IO  XUMHUYECKUM
YpaBHEHHSIM. BrictpanBath
pa3BEpHYTbIE  NHCbMEHHBIE U
YCTHBIE OTBETHl C ONOpPOH Ha
nHpopManuo ©3 y4eOHWKA U
CIIPaBOYHBIX MAaTEPHAJIOB.

PackppiBaThb CMBICI  HM3y4aeMbIX
MOHATHM, a TAK)KE CMBICI TEOPUHU
AIIEKTPOJINTUYECKON TUCCOLUALNH.
OOBICHATD IPUYHHBI
3JIEKTPOIIPOBOTHOCTH BOJIHBIX
pacTBOpOB  BEILECTB, pa3InyaTh
ciabble U CHIBHBIE DJIEKTPOJIUTHI.
CocraBnsTh ypaBHEHUS
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Hroro no pasneny
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JUCCOITHAIIMN KHUCIIOT, MICI0YeH M
COJIEH, TIOJHBIE W COKpAaLIEHHBIE
MOHHBIE YPAaBHEHHUSI XHMHYECKUX
peakuuit MOHHOT' O oOMeHa,
KpaTKM€  HOHHBbIE  YpPaBHEHHS
IIPOCTBIX  pEaKUUd  THUIPOJIU3a
coneil. XapakTepu3oBaTh 0OIIUE
XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIAaCCOB HAa OCHOBE

TEOpUH JJIEKTPOJIUTUYECKON
JUCCOLMALNY; IIOATBEPK1aTh
CBOICTBa IIpUMepaMu
MOJIEKYJISIPHBIX U MOHHBIX

YPAaBHEHUN XUMHUYECKHUX DPEAKLUU.
Pemate AKCIIEPUMEHTAIIbHBIE
3amaun 1o Tteme. IIpoBoauTh
BBIYUCIICHUSI 110  XHMHUYECKUM
YpaBHEHUSIM. BrictpauBath
pa3BEpHYThIE  MHCbMEHHBIE U
YCTHBIE OTBETHI C OMNOPOW Ha
uHpopmanuo U3 ydeOHHKA U
JIPYTHX HCTOYHHKOB HMH(OpMAILINH,
B TOM uunciie UaTepHera.

Pazgea 2. Hemeraauibl M UX COeAUHEHU S

O61mas
XapaKTEPUCTHUK
a XUMUYECKHX
2JICMEHTOB
VIIA-rpynnsl.
I'anorensl

2.1

Bubnnoreka
LHOK

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

OOBSICHATH o0mue
3aKOHOMEPHOCTH B  HM3MEHEHUU
CBOMCTB  HEMETANIOB M  HUX
COCIMHEHUN B TMpeAeNnax MalblX
MEePUOJIOB W TJABHBIX MOATPYIII
[Tepuoanueckoit CHUCTEMBEI
XUMHUYECKUX BJIEMEHTOB C YYETOM
CTPOCHHUSI 170'¢ aTOMOB.
XapaktepuzoBaTh (puszuyeckue u
XUMUYECKHE CBOMCTBA MPOCTHIX
BEILECTB TAJIOr€HOB (Ha MpuUMEpe
XJOpa) M  CIOXHBIX  BEIIECTB
(xmopoBoaopoa, xJjopuaa
HaTpHsi), CIOCOOBI WX TOJYYCHHS,
MpUMEHEHWEe W  3HA4YCHHE B
OpUpPOE U JKU3HM  YEJOBEKa.
BricTpanBath pa3BEPHYTHIE
MMUCbMEHHBIE U YCTHBIE OTBETHI C
omopoii Ha uWHGPOPMAIUIO U3
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2.2

OOmas
XapaKTEPUCTHK
a XUMHYECKUX
HIIEMEHTOB
VIA-rpynmsi.
Cepau eé
COETMHEHUS

yueOHUKa u CIPaBOYHBIX
MaTepuaIoB.

2.3

O61mas
XapaKTEePUCTHK
a XUMHUYECKUX
3JIEMEHTOB
VA-rpynsl.
A3or, dochop
U UX
COETMHEHUS

OOBSICHSTH oOmue
3aKOHOMEPHOCTH B  M3MEHEHUU
CBOICTB 2s1eMeHTOB VIA-rpymisl u
UX COCIMHEHUHU C y4ETOM CTPOCHHUS
UX  aroMoOB.  XapakTepu3OBaTh
buznueckue u XUMUYECKHE
CBOMCTBA MPOCTOr0 BELIECTBA CEPHI
u e€ coeluMHEHUN (cepoBOAOPOJA,
OKCHJIOB CEpbl, CEPHOU KHUCIOTHI,
cynb(harTon), CTII0CO0BI 1704
[OJIyYEeHUS, IIPUMEHEHNE u
3HaYEHUE B TMPUPOAEC M KU3ZHU
YeJI0BeKa. [IpouzBoauth
BBIYMCIICHUSI IO  XUMHUYECKHM
ypaBHeHusM. Vcnonb3oBath mpu
BBITIOJTHEHUH  y4eOHBIX  3aJaHuil
TEKCTbl y4yeOHMKA, CIPaBOYHbBIC
MaTepUaJIbl (ITepuoauyeckyto
CUCTEMY XHMHUYECKHUX 3JIEMEHTOB
. W. MenneneeBa, Tabnuiy
pacTBOPUMOCTHU KHCJIIOT,
OCHOBaHMI M coJIeH B BOJIE,
AIEKTPOXUMUYECKUI psn
HANPSDKEHUH METAIJIOB).

OOBSACHATH oOune
3aKOHOMEPHOCTH B  HM3MEHEHUH
CBOICTB 2JIEMEHTOB VA-rpynnsl u
UX COCIMHEHUH C yUETOM CTPOCHHUS
UX  aTOMOB.  XapaKTepHU30BaTh
¢duznueckue U XUMHUYECKHE
CBOWCTBA TPOCTHIX BEIIECTB a30Ta
n dochopa W ux coenMHEHHI
(ammmuaxa, coJiet aMMOHWUS,
aQ30THOM  KHUCIIOTBI, = HHUTPATOB,
okcunaa ocdopa (V) u pochoproit
KHUCTOTHI, (hocdaToB), cOCOObI UX
MOJy4YeHus, IpUMEHEHHE u
3HaYeHWe B TMPUPOJEC M JKU3HU
YEeII0BEKa. [IpounsBoanTe
BBIUMCICHUS 10  XUMHUYECKUM
ypaBHeHUsAM. Mcrmonb3oBaTth Ipu
BBIMIOJTHEHUH  y4eOHBIX 3aJaHuil
TEKCThl y4yeOHHKa, CIpPaBOYHBIC




2.4

O61mmas
XapaKTEPUCTUK
a XUMHUYECKUX
2JIEMEHTOB
IVA-rpynmsl.
Yraepon u
KPEMHHI U UX
COETUHEHUS

MaTepUaJIbl (mepuoguvecKyo
CHUCTEMY XHMHUYECKHUX JJIEMCHTOB
. W. MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHUCJIOT,
OCHOBAaHMH U COJIEH B BOJE,
AIEKTPOXUMHUUYECKUI pan
HAIpPsDKEHUN METAIIOB).

OOBICHATD o01ue
3aKOHOMEPHOCTH B  W3MEHEHUH
CBOMCTB 351eMeHTOB [VA-rpynmnbl 1
UX COCIMHEHUH C yYETOM CTPOCHHUS
UX  aTOMOB.  XapakTepH30BaTh
busnueckue u XUMUYECKHE
CBOIICTBA MPOCTBIX BELIECTB
yriaepoia W KPEeMHHS M HUX
coeMHEHUN (OKCHAOB YIIIepoJa,
YTOJIbHOW KHUCJIOTHI, KapOOHATOB,
OKCHUJIAa KPEMHUsS, KpEMHHEBOM
KHUCIIOTBI, CUJIMKATOB), CIIOCOOBI UX
MOJTYYCHHUS, MIPUMEHEHUE u
3HAQUY€HHE B TMPUPOAEC U >KU3HU
yenoBeka. OOBSCHIATh NPUYMHHO-
CIEICTBEHHYI) CBS3b. CTPOCHHE
BellleCTBA  —  CBOWCTBA  —

OpUMEHEeHHe — Ha IpHuMepax
COEIMHEHUH yIieposia U KPEMHHUS.
ITonTBepxaTh 0COOEHHOCTH

COCTaBa OPraHUYECKUX BEIIECTB
MpUMEpamMu TPOCTHIX COCIMHEHUI
(MeTaH, 3TaH, ATWJIEH, AallCTHJICH,
ATAHOJI,  TJMIEPUH,  YKCyCHas

KI/ICJ'IOTa), B3aMMOCBA3b
HCOPTaHUYCCKUX COeIMHEHUI
yriepoaa u OpTaHUYCCKUX

BemecTB. [IpoBOAUTL BBIYMCIICHUS
M0  YpPaBHEHHSIM  XHUMHYECKUX
peaKkui. Hcnonb3oBats npu
BBITIOJIHCHUHM  YYEOHBIX  3aJaHUI
TEKCThl y4eOHWKA, CIPABOYHBIE
MaTepUalIbl (ITeproauyeckyto
CHUCTEMY XHMHUYECKUX HIIEMEHTOB
A. W. MengeneeBa, Tta0nuiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHMI H coOJIeH B BOJIE,
AIEKTPOXUMHUYECKUIA pan




HAIpPsDKEHUN METAIIIIOB).

Uroro no pazneny
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Pa3gea 3. MeTaajbl M HX COeAUHEHUA

OO0mue
3.1 CBOIICTBa
METAJUIOB

Baxueiimue
3.2 METaJUTBI U UX
COEIUHEHUSI

15

Bubnnoreka
HOK

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

PackpeiBaTh CMBICT  HM3y4aeMbIX
MOHATUA M TNPUMEHATH  ITH
MOHATUS TPU ONHCAHUU CBOWCTB
BEIIECTB W HUX [PEBPALICHUM.
OOBSICHATE ob1me
3aKOHOMEPHOCTH B  U3MEHEHHH
CBOMCTB DJIEMEHTOB METAJIOB U UX
COEIMHEHUH C YYETOM CTPOEHUS UX

aTOMOB. XapaxkTepru3oBaTh
CTpOCHHUE METaJIJIOB, ob1me
(1)I/IBI/IIIGCKI/IG nu XUMHUYCCKHUC
CBOMCTBa METAaJIJIOB.

XapaKkTepu30BaTh OOIIHE CIIOCOOBI
noJtydeHus: MeTayioB. ONHUCHIBaTh
CrocoObl  3alIUThl METAJIOB  OT
KOPpO3HH. [TpousBoauTH
BBIUMCJICHHUS [0  YpaBHEHUSIM
XUMHUYECKUX PEAKUUN, €ClId OANH
U3 PEareHTOB COJEPKUT HMPUMECH..
Hcnonbs3oBath TpH  BBIOJTHEHUH

y4eOHBIX 3aJaHui TEKCThI
y4eOHMKa, CIIPABOYHBIE MaTEPHUAITbI
(ITepuonnyeckyro CUCTEMY
XUMHYECKUX »dneMeHTtoB . H.
Menneneena, TabIuIy
pPacTBOPUMOCTH KHUCJIOT,

OCHOBaHMII ® COJIEH B BOJIE,
AIEKTPOXUMHUUYECKUI pan
HaNpsDKEHUH METaIIoB).

OOBICHATH obmue
3aKOHOMEPHOCTH B  HM3MEHEHUU
CBOMCTB DJIEMEHTOB METAJIOB U UX
COEIMHEHUH C YYETOM CTPOCHHS UX
aTOMOB. XapakTepru3oBaTh
busnyeckue u XUMHYECKHE
CBOMCTBA MIPOCTHIX BEIIICCTB
METAJLIOB W WX  COCAUHCHMI
(OKCHIIOB, THJIPOKCHIIOB, COJEH),
CHOCOOBI ux HOJY4EHus,
NpPUMEHEHHEe W  3HAUYCHHE B
NpUPOJIE © KU3HM  YeJIOBEKa.
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YcranaBiuBaTh
MIPUYUHHOCIEACTBEHHYIO  CBSI3b:
CTPOCHHE BEIleCTBA —> CBOWCTBA
— NPUMEHEHUE — Ha IpUMepax
M3y4aeMbIX BEILECTB.
[Ipou3BOUTH  BBIYUCICHHUS IO
XUMUYECKUM YpaBHEHUSIM.
BricTpanBath pa3BEpHYTHIE
MUCbMEHHBIE W YCTHBIE OTBETHI C
omopoii Ha uWHGPOPMALUIO W3
yueOHUKa u CIIPaBOYHBIX
MaTepuaiosB.

Hroro no pazneny

Pasznen 4. Xumus u okpyxaomas cpeaa
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XapakTtepu3oBaTth pOJIb XHUMHUU B
pa3nuuHbBIX cdepax HesaTeTbHOCTH
JIIOJeH, OCHOBHBIE BemecTBA |
MaTepuaibl, MOpUMEHSEMble B
JKU3HA COBPEMEHHOI'O YeJIOBEKa.

BemectBa u bubnuoreka =~ OOBACHATH yCIOBHS 0€30MaCHOTO
41 MaTepuasbl B 3 [IOK MCIIOJIb30BaHUS BEIIIECTB u
JKU3HA https://m.edso0 = XHUMHYECKHUX pEakiuid B OBITY.
yejoBeKa Iu/7f41a636 AHanu3upoBatb M KPUTHUYECKU
OIIEHUBATh uH(dOpMaIuio 0
BITUSTHUU MTPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3sICTBa, TpaHCHOpTa
U JIp. Ha COCTOSIHHE OKpYXKaromieu
CpEeJIbl.
Wroro mo pazneny 3
bubnmoreka
Pe3epBHOE Bpems 7 HOK
ru/7f41a636
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME
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