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IHosicHuTEeNLHAA 3aNIUCKA

PaGouast nmporpamma 1o npeamMeTry « Xumusi», 9 kiacc coctaBiieHa Ha
ocHoBe denepanbHoro ['ocyaapcrsenHoro O0pasosarensHoro Cranmapra
ocHOBHOTO 0611ero oopazoanus 2010, mpumepHoii nporpammsl: [TporpamMmma
Kypca xuMmuu 115 7-9 kiaccoB o0iieo0pa3zoBarenbHbiX yupexaenuii /O.C.
["abpuensn. — M.: Ilpoda, 2017.

Pabouas nporpamma cocTaBiieHa B COOTBETCTBUU C Y UYEOHBIM IIAHOM
MKOVYOOII c. Konsnyp Coerckoro paiiona Kuposckoit o0iactu.

JlaHHbIN BapuaHT paboueil mporpaMMbl 00€CIIeUeH:
Y4eOHO-MeToAuYeCKU KOMILIEKT:

* [Iporpamma kypca xumun 171 7-9 kitaccoB 00111€00pa30BaTENbHBIX YUPEKICHUN
/0.C. Tabpuensn. — M.: Jlpoda, 2017. — 123[1]c.

«Xumus. 9 kinacc: ydeOHHK 11 00111€00pa30BaTEeNIbHBIX YUPEIKICHUM /
O.C.I'abpuensn. — 14-e uznanue, ucnpasiex - M.: lpoda, 2019— 270c.: u.
«Xumus. 9 kiacc: padboyas Tetpajpb K yueonuky O.C.I'abpuensna «Xumus. 9
kiace» / O.C.I'abpuensn, C.A. CnaakoB. — M.: lpoda, 2019. — 221.

» Xumus. 9 kiacc. Terpaap 115 1a60paTOPHBIX OMBITOB M IIPAKTUYECKUX padoT K
yueoHuky O.C.I"'abpuensna «Xumus. 9 knacey» / [N'abpuensua O.C., Kymnosa A.B..
- 2-u3n. — M.: Jlpoda, 2018. — 112c.: un

Oob6ocHoBanue Bbioopa YMK
Pabouas mporpamma cocraBieHa B COOTBETCTBHHM C TpeOOBaHUSIMH

denepalbHOTO TOCYJAPCTBEHHOIO 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOTO
oOmiero oOpa3zoBaHus BTOPOro TMoOKojeHus, [I[puMepHOil mporpaMMbl OCHOBHOTO
oO1mero o0pazoBaHus MO XUMUU U aBTOpckoil [Iporpammbl kypca xumun st 7-9
KJIacCCOB  00I1e00pa3oBaTeNbHbIX  yupekaeHuii(0a3oBeiii  ypoBens) O.C.
["abpuensna (2017roxna).

PaGouass  mporpaMma MO  XUMHUU:  KOHKPETH3UPYET  MOJOXKEHUS
@OyHIAMEHTALHOTO  si[pa  COJEpKaHUs  OOydeHUST XUMHUU C  YYETOM
MEXIPEIMETHBIX CBsI3e y4eOHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA;
ONpENENsieT TOCAEA0OBATENbHOCTh M3YUEHHSI €JAMHMI] COJEpKaHUs OO0y4YeHUs
xumMun U (GopmupoBaHus (pa3BUTHA) OOHIMX Y4YEOHBIX M CcHeUU(PUUECKHX
IpEeIMETHBIX YMEHUM; 1aeT OPUEHTUPOBOYHOE paclpe/iesieHne yueOHOro BpeMeH!
10 pasziesiaM U TeMaM Kypca B MOJAIbHOCTH «HE MEHEE).

CopeprkaHue IporpaMMbl HAIIPAaBJIEHO HA OCBOEHUE 3HAHUN M Ha OBJIAJICHHE
YMEHHUSIMH Ha 6a30BOM YpPOBHE, 4TO cOOTBETCTBYeT OOpa30oBaTeIbHOM MporpaMme
mkonel. OHa BKJIIOYAaET BCE TEMBI, MPEIYyCMOTPEHHbIE (eaepaabHbIM
TrOCY/IapCTBEHHBIM  00pa30BaTENbHBIM  CTAHIAPTOM  OCHOBHOTO  OOIIEro
oOpa30BaHMsI 10 XUMHUU U aBTOPCKOW MPOrpaMMoil yueOHOTO Kypca.



[Iporpamma kypca «XuMHH» MOCTPOEHA HA OCHOBE CIUPAIBHOU MOJIEIIH,
peayCMaTpUBAIOIIC TOCTENEHHOE pPAa3BUTUE U YIIIYOJIEHHE TEOPETUYECKUX
MPEACTABICHUN NPHU JIMHEWHOM O3HAKOMIICHUH C AMIIMPUYECKUM MaTEpPUAITIOM.

MecTo yueOHOro npeamMera B y4eOHOM IJIaHe

CornacHo 6a3ucHOMY y4eOHOMY IUIaHY JjIsi 00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit ®@enepany Ha M3ydeHHE XUMHHM B 9 Kilacce OTBOJIUTCS 2 4daca B
Hegento, 34 yueOHbIX He/lelb, 68 yueOHBIX 4acoB B TO/I.

C yueToM HEM30SKHBIX IMOTEPh YUeOHOTO BPEMEHH, BBI3BIBAEMBIX Pa3IUYHBIMU

OOBCKTUBHBIMH  TNPUYMHAMH, a  TakkKe  HEOOXOJUMOCTH  BBIICTICHUS
JIOTIOTHUTEILHOTO BPEMEHU Ha H3Y4Y€HUE OTICIBbHBIX BOIPOCOB Kypca XUMHUU
IPOrpaMMOi MPEeTyCMOTPEH OOJIBINON 00HEM PEe3epBHOTO BPEMEHH -5 YacoB.
[IporpamMmmoii npeayCMOTPEHO MPOBEACHUE:

KOHTPOJBHBIX padboT — 4,

IPAKTUYECKUX pabOT — 4 4acoB.

Cpox peasiu3aiiuu IporpaMMbl — OJIUH yUEOHBIH TO/I.

N3yyeHue XMMHMH HA CTYNIEHH OCHOBHOI0 001Iero o0pa3oBaHHUs HANPABJIEHO
HA JOCTHKeHHUE CJICAYIOIIHX LeJIei:

M OCBOEHME BaKHECHIIMX 3HAHWH 00 OCHOBHBIX MOHATHSAX M 3aKOHAaX
XUMHU, XUMHUYECKOMN CHUMBOJIHNKE,
® OBJaACHUEC YMCHUAMU Ha6J'HOI[aTB XUMHUUYCCKUC SABJICHHA, IIPOBOAUTDH

XUMHUYECKUN IKCIIEPUMEHT, MPOU3BOAUTH PACUEThl HA OCHOBE XUMHUYECKUX (POpMYIT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

. pa3BMTHE T[I03HABATEJIBHBIX HHTEPECOB U  HHTEJUIEKTYaJIbHBIX
CIIOCOOHOCTEM B Tpollecce  MPOBEJACHUS ~ XUMHUYECKOTO  DKCIEPUMEHTA,
CaMOCTOATEIILHOTO TPUOOPETEHHs] 3HAHUW B COOTBETCTBUHM C BO3HHKAIOIIMMU
YKU3HEHHBIMU MOTPEOHOCTSIMHU;

. BOCIIMTAHHWE  OTHOLICHHUS K XMMUM Kak K OJHOMY W3
(GbyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00IleYeI0BeUYeCKOM
KYJIBTYpPBI;

. NpUMeHeHUe TMOJYYEHHBIX 3HAHMM M yMEHUH st 0e30MacHOro

WCIIOJIB30BaHUsl BEIIECTB W MaTepUalioB B OBITY, CEJIBCKOM XO34WCTBE W Ha
MPOU3BOJICTBE, PEIICHHUS TMPAKTUYECKUX 3a7ad B TOBCEJHEBHOM IKW3HU,
NPEAYNPEKICHUS SBICHUM, HAHOCSIIMX BPEJl 3I0POBBIO UEJIOBEKA M OKPYKaOIIeH

cpere.

OTauvuTebHBbIE 0CO0EHHOCTH Pado4eil MPOrpaMMbl U ABTOPCKOI

OcHOBHOE cojiep)KaHHWE aBTOPCKOM IOJHOCTBIO HAIUIO OTpaXKEHHUE B JaHHOU
paboueit mporpamMme.

B pabouyro mporpamMmy N0 XMMHH BHECEHbl HM3MEHEHHUS IO CPAaBHEHHIO C
aBTOPCKOM: U3 pe3epBa qo0aBieHO 1 yac Ha «MeTamibsl» Ha pElIeHHe PacUeTHBIX
3a/1a4 ¢ MOHATHEM MACCOB8As 0015 8bIX00A NPOOYKMA.



OO0umas xapakTepucTUKA y4e0HOr0 mpouecca
Y4eOHBIi MpoLece MpY U3YUYEHUHU Kypca XUMHUU C YYETOM CIIEIYIOIIUX MeTOA0B
00y4eHuUs:
- HH(POPMALIUOHHBIH;
- HCCJIe0BAaTeIbLCKUH (OpraHu3alus UCCIEI0BaTEIbCKOr0 JAOOPATOPHOTO
MPaKTUKyMa, CAMOCTOSITENIbHBIX padoT U T.1.);
- Npo0JIeMHBbIH (TOCTAHOBKA POOJIEMHBIX BOIPOCOB U CO3AAHHUE MPOOJIEMHBIX
CUTyalluil Ha ypOKe);
- HITPOBBbIE MeTO/bI (ITI03HABATEIbHBIE U POJIEBBIE UTPHI);
- ucnoJuan3oBanue UKT;
- AJITOPUTMH3HPOBAHHOE 00y4YeHHe (AIrOPUTMBI IIJITAHUPOBAHUS HAYYHOTO
UCCJIEI0OBAHUS U 00paOOTKU PE3YIIBTATOB SKCIEPUMEHTA, aJITOPUTMbI ONTUCAHUS
XUMHUYECKOTO 00BEKTA, aJITOPUTM paccKa3a 0 CTPOEHUU U CBOMCTBAaX
XUMHUYECKOTO JIEMEHTA, BEIIECTB);
- METO/Ibl Pa3BUTHS CIIOCOOHOCTEN K CaMOOOYUYEHHUIO U CaMOOOPa30BaHUIO.

@opMbl OpraHu3annu y4e0HOro npoiecca:

® VHIVBUYaJIbHbBIC;

® TPYIIOBBIC,

® WHAUBUYATbHO-TPYIIIOBHIE;

e (ponTaNBHBIE;

® [IPaKTUKYMBI.

Pe3ynbTaThl 0CBOEHHMS Kypca XUMHUH
[Ipy w3ydeHMH XUMHUA B OCHOBHOM IIKOJE OOECHEYMBACTCS JOCTHKEHUE
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX PE3yIhTaTOB.

JINYHOCTHBIE:
® B IICHHOCTHO-OPUEHTAIITMOHHOM chepe — YyBCTBO FOPJAOCTH 32 POCCUICKYIO
XUMHUUYECKYIO HayKy, TyMaHW3M, OTHOIIIEHUE K TPYIY,
LEJICYCTPEMIIEHHOCTb;
e (hopmMupOBaHKE IIEHHOCTH 3I0POBOT0 U OE30MaCHOTO 00pa3a KU3HH;
YCBOEHUE MPABWII UHIMBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO



NOBEAECHUS B YPE3BbIUAMHBIX CUTYALUSAX, YTPOXKAOIINX )KU3HU U 3J0OPOBBIO
JIIOJICH;

® B TPYJ0BOI cepe — roTOBHOCTH K OCO3HAHHOMY BbIOOPY JaibHEHIIIEH
00pa30BaTEeNbHON TPACKTOPHH;

® B I03HABATEIbHOMN (KOTHUTUBHOW, UHTEIIEKTYalIbHOW) cpepe — ymeHue
YIPaBJISATh CBOEH MO3HABATEIBHOM JAEATEIbHOCTHIO.

e (opmMupoBaHHE OCHOB IKOJIOTHYECKOMN KYJIbTYpPbl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOIO MBIIUICHHUS, PA3BUTHE OIbITA
HKOJIOTUYECKU OPUEHTHUPOBAHHON PEPIICKCUBHO-OIICHOYHON U
MPaKTUYECKON JIeATEbHOCTH B )KU3HEHHBIX CUTYalUsIX;

MeranpeameTHbie:

® YMEHHE CaMOCTOSITEILHO OMPENEsATh IIeJIM CBOET0 OOy4YeHHUs, CTaBUTb U
dbopmynupoBath 11 ceOsi HOBBIE 3aJaud B yd€Oe U MO3HABATEIbHOU
JEATEIIbHOCTH, pPa3BUBAaTh MOTHBBI W HMHTEPEChl CBOEH IMO3HABATEIBHOMN
NEeSATEIbHOCTH;

® YMEHUE CAMOCTOSITENILHO MIAHUPOBATh ITyTH JOCTHKEHUS LEIEH, B TOM YHCIIE
aIbTepPHATUBHBIE, OCO3HAHHO BbIOMpaTh HambOosee 3(PPEKTUBHBIE CIOCOOBI
peleHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

® YMEHUE COOTHOCHTh CBOM JEHUCTBUSI C IUIAHUPYEMBIMU pe3yJibTaTaMu,
OCYUIECTBJISITh KOHTPOJb CBOEW AEATEIBHOCTH B MPOLIECCE TOCTHIKEHHUS
pe3yJibTata, OMNpPENeNiaTh CIOCOOBI ACHCTBHM B pamMKaxX MPeaJIOKEHHBIX
yCIIOBUM U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JICUCTBHUS B COOTBETCTBUU C
W3MEHSIOIIEHCS CUTYallUEN;

® yMEHHE OIICHUBATh MPABWIBHOCTh  BBIMOJHEHUS  y4eOHOW  3ajauu,
COOCTBEHHbBIE BOBMOXHOCTH €€ PEIICHHUS;

® BJIaJICHUE OCHOBAaMU CAMOKOHTPOJISI, CAMOOLICHKH, MPUHATHS PELUICHUN H
OCYIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B Y4eOHOW U TO3HABATEIBHOU
NEesTEIbHOCTH;

® yMCHHE ONpPEACNATh TOHSITHS, CO37aBaTh OOOOIIECHUS, YCTaHABJIMBATh
aHaJIOTUM, KJIACCU(PUIIUPOBATH, CAMOCTOSITEILHO BBIOUpPATH OCHOBAHUSA M
KpUTepUuu sl KiiaccuuKaluy, yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC
CBSI3U, CTPOUTH JIOTHUECKOE PacCy>KJIEHUE, YMO3aKIoueHue (MHAYKTUBHOE,
JETYKTUBHOE U TI0 aHAJIOTUH) U JeJaTh BHIBOJIBI;

® yMEHHE CO3/1aBaTh, MPUMEHSATH M MPeoOpa3oBHIBATh 3HAKU WM CHUMBOJIBI,
MOJIENIA Y CXEMBI JIsI pEIIeHUsT y4eOHbIX U TTO3HABATEIbHBIX 33/1a4;

® yMEHUE OPraHU30BbIBATH Yy4ye€OHOE COTPYJHUYECTBO M COBMECTHYIO
NEeSATEIbHOCTh C YUUTENIEM U CBEPCTHUKAMM; paboTaTh UHAUBUAYAIBHO U B
rpynne: HaXOAWTh O0Ilee pelIeHHe U pa3peliarh KOH(IUKTHI Ha OCHOBE



COIJIACOBAaHUS  MO3MIMM u  yu€ra  HHTEpecoB;  (HOpMyIHpOBaTh,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE,

® YMEHME OCO3HAHHO UCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU C
3a71a4€ KOMMYHHUKALUX U1 BBIPAXKEHUs CBOMX YyBCTB, MBICIIEU U
HOTPEOHOCTEM; MIIAHUPOBAHUS U PETYIISILIUN CBOEH JEATEIbHOCTH;
BJIaJICHUE YCTHOU U MUCbMEHHOU PEYbI0, MOHOJIOTHYECKON KOHTEKCTHON
peublo;

e (opMUPOBAaHHE W pa3BUTHE KOMIIETEHTHOCTM B OOJIACTU HCIOIb30BAHMS
UHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

e (opMUpOBaHHE U PA3BUTUE HKOJOTUYECKOTO MBILIUICHUS, YMEHHE
IIPUMEHATh €ro B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW, COLMAIbLHON
MPaKTUKE U MPOPECCUOHAIBHOW OPUEHTALINH.

IIpeamerHsble:

1.B no3naBarenbHOM chepe:

® J1aBaTh OINPEAECIECHUS U3YYCHHBIX MOHATUI: «XUMUYECKUHN JIEMEHT), «aTOM»,
«HOH», «MOJIEKYJIa», «IPOCTBIE M CJIOKHBIE BEIIECTBA», «BEIIECTBOY,
«XHMHUYECKas bopmynay, «OTHOCHTEJIbHAs aTOMHas Mmaccay,
«OTHOCHUTEJIbHAs ~ MOJIEKYJIIDHAas  Macca», «BaJlEHTHOCTB», «CTEIECHb
OKUCIICHUS», «KPUCTAJUIMYECKAss PEIIETKa», «OKCUABDY, «KHUCIOTBD»,
«OCHOBAHHUA», «COJIN», «aM(OTEPHOCTb», UHIUKATOPY», «IIEPUOIUYECKHM
3aKOH», «IEPUOJMUYECKast TaOauIay», «HU30TOIbD, «XUMUYECKas CBA3bY,
«QIIEKTPOOTPULATEIIBHOCTE»,  «XUMHUYECKass  peakuus», «XHUMHUYECKOE
YPABHEHUE», «TCHETHUYECKAsl CBA3bY), «OKHUCIEHHE», «BOCCTAHOBJIECHUEY,
«QIIEKTPOJIMTUYECKAS JUCCOLUALINY, «CKOPOCTh XUMHUUYECKOU PEAKLIUN»;

® ONKCaTh JEMOHCTPALMOHHBIE U CAMOCTOSITEIIBHO NPOBEICHHBIE XUMUYECKHE
DKCIIEPUMEHTHI;

® ONKCHIBATh M PA3INYATh U3YUEHHBIE KJIACChl HEOPraHUYECKUX COEIUHEHHM,
IIPOCTBIE U CJIOXKHBIE BELIECTBA, XUMUYECKNE PEAKIUH;

KJ1acCU(UIIMPOBATH N3YYEHHBIE OOBEKTHI U SABJICHHUS;

® J1eJ1aTh BBIBOJIBI M YMO3AKJIIOUEHHS U3 HAOIIOACHUN, U3YUEHHBIX XUMHUECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB IO
aHAJIOTHH CO CBOMCTBAMH M3Yy4YECHHBIX;

® CTPYKTYpUpPOBaTh M3YUYECHHBIA MaTepuall M XHUMHYECKYI0 HH(POpPMAIHIO,
NOJIYYEHHYIO U3 APYTMX UCTOYHHUKOB;

® MOJEIUPOBATh CTPOCHHE ATOMOB JJIEMEHTOB 1-3 NEpHONOB, CTpOEHUE

IIPOCTBIX MOJIEKYJI;



2.B1IeHHOCTHO — OPUEHTAIMOHHOI c(epe:
® AHAJIM3UPOBATh U OLICHUBATh MOCIEACTBUS I OKPYXAIOLIEH Cpenbl
OBITOBOM M TNPOW3BOJICTBEHHOW JEATEIbHOCTH YEJOBEKA, CBSI3aHHOM C
nepepadoTKOM BEIIECTB;
3. B tpynosoii cdepe:
® [IPOBOJIUTH XUMUYECKHUI SKCIIEPUMEHT;
4. B cpepe 0e30macHOCTH KU3HEAEATEILHOCTH:

e OKa3bIBaTh MEPBYIO TOMOIIL MPU OTPABJIICHHUSX, 0)KOTaX U JAPYTHX TpaBMax,
CBSI3aHHBIX C BEMIECTBAMHU U J1a0OPaTOPHBIM 000PYTOBAHHEM.
®opmbl koHTpOJs 3YH (0B);
e HaOJIIOJICHHUE;
e Oecena;
e (ppoHTANIBHBIN ONPOC;
® OIpOC B Mapax;
® [IPAKTUKYM.

Monyib «IIIKOJIbHBIH YPOK»

PCEIJ'H/IBaI_II/IH IMIKOJBHBIMHU II€AAroraMm BOCIIMTATCIbHOT'O ITIOTCHIIHMAJIAa

ypOKa IpeAnoJiaraet ciaeayroniee:
yCcmanogienue 008epUmenbHblX OMHOUWEHUL MeNCOY YYumenem u e20

VHYEeHrHUKamu, CI’ZOCO6CH/!6VIOWUX no3uUnNuU6HOMY 60CnpUAmuIO

yaauwuMucA mD€606aHuZZ u nDOCb6 yuumed, npueievueHuro ux

BHUMAHUA K 060V9f€0d€]|/l012 Ha ypokKe uﬁd)opmauuu, akmusu3ayuu ux

NO3HABAMEIbHOU deﬂmeﬂbnocmu;

® - n0OYIHCOCHUE WKOJILHUKOE COONI00amb HA VPOKe 0OUWEenpuHsImole
HOPMbBL NO8eOeHUsl, NPABUIA OOWEHUSL CO Cmapuumu (yuumeiimu) u

CEePCMHUKAMU (WUKOAbHUKAMU), NPUHUUNBL YYEOHOU OUCUUNIUHBL U

camoopeanuzauuu,

® - nNpueieHerHue BHUMAHRUA WKOJIbHUKOB K UEHHOCHIHOMY ACNEKmy

usyyaemuvlx Ha ypoxKkax ﬂ6ﬂ€HUﬁ, opzcarusauus ux Da607’l’lbl c
I’ZOJZV'{CIBMOZZ HA YDPOKE COUUaibHO 3HAYUMOU qu)opmauued —

UHuyuuposarue ee O6CV9!C@€HUﬂ, BbICKA3bIBARUA YHAUUMUCAH C60€20

MHEHUA no _ee noeodv, 8bll?a60n’IK1/l CcB80€20 K Hell OMHOWEHUA,

® - UCNOb308aHUE BOCTIUTATENBHBIX BO3MOKHOCTEN COIEpPIKAHUS
y4eOHOro MpeAMeTa uepe3 JEMOHCTPALIUIO JETSIM MPUMEPOB
OTBETCTBEHHOT'O, T'PAXJIAHCKOT0 IOBEACHMSI, IPOSIBICHUS



YeJI0BEKOIIOOUS U TOOPOCEPACIYHOCTH, Yepe3 Mo00p
COOTBETCTBYIOIIUX TEKCTOB JJIsl UYTCHUSI, 3a]1a4 JJIs PEIICHNUS,
pOOJIEMHBIX CUTYaIMi JJIs1 00CYXKJICHUS B KJlacce,

® - NPUMEHEHUE HA YPOKE UHIMEPAKIMUBHbIX CbODM DCI6OI1’lbl VUauuxcA.

UHMENNTEKNYATIbHbIX UCD, CMUMYIUPYIOUWUX NO3HABAME/IbHYIO
momueayuro KOJIbHUKOE, ()MCKVCCL!ZZ, Komopbvlie darom yaauwumcA

BO3MOMNCHOCINb npu06pecmu ONnbIM_6e0eHUs KOHCMPYKMUBHO20

ouanoza; epynnogol pabomsl uiu pabomel 8 NApPax, KOMopwvle y4aT
IIKOJIbHUKOB KOMaH/IHOHM paboTe M B3aUMOJICHCTBUIO C APYTUMU

NETbMU;

® - BKJIFOYEHHUE B YPOK UTPOBBIX MPOIEAYDP, KOTOPbIE TIOMOTAIOT
MO//IepKaTh MOTUBALIUIO JETEH K MOJYYCHHUIO 3HAHUM, HaJTaXKUBAHUIO
NO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHUH B KJIACCE, IOMOTAIOT
YCTaHOBJIEHHIO 10OpOKEIaTeIbHON aTMOC(EpPhl BO BpEMs YPOKa;

® - opearu3auusl meqbcm@a MOMUBUPOBAHRHLIX U 3DV@MD06aHHle

yaauwuxcAi HAO UX Heycnesaruwumu OOHOKJZCZCCHMKGMM, ()6110114620

WKOJIbHUKAM COUUATIBHO 3HAYUMbILU ONbLIN compdeuqecmea u
B3AUMHOU nomouwu,

® - UHUUUUDOBAHUE U NOOOEPHCKA UCCAeO08AMENbCKOU 0esimebHOCU

WKOJIbHUKOG6 6 padMKAX peaitusauuu umu undueudyaﬂbﬂblx u

2pynnoesix UCCIe008AMENbCKUX npoexkmoe, 4no 0acm_UWKOAbHUKAM

BO3MOMCHOCHIb npu06pecmu HABLIK CAMOCMOANENbROCO PEULEHUA
meopemuqecmﬁ nD06]l€]I/lbl, HABbLIK cEHEPUPOBAHUA U Od)ODJI/l]leHuﬂ
COOCMBEHHDLX udeﬁ, HABLIK YyeaxsxcumeilbHoc0 OMHOWEHUA K YYHCUM

uoesam, ohopMmaeHHbvIM 8 pabomax Opy2ux ucciedosameliel, Haeblk
nYOAUYHO20 8bICMYNICHUS Neped ayOumopuel, ap2yMeHmupo8arus U

OMCMAaUBanusl c80oell MoyKU 3PEHUA.

BocniuTareabHbIe 3a1a49HU

Temal.O06mas xapakTepucTHKa ®opMHpPOBAHUE HAYYHOT'0 MUPOBO33PEHHUA:
XUMHUUYECKHX DJIEMEHTOB U XMMHUYECKUX | 3HATH/IIOHMMATH/YMeEThb ONpPeaeJIsiTh!
peakumii. [lepnoanueckuil 3aKoH u - HACTOPHIO CTAHOBJIEHUS XMMHYECKON HayKH, €€
[Tepuoanueckas cucteMa XUMUYECKUX | OCHOBHBIX IOHSATHUH, IEPUOINYECKOTO 3aKOHA KaK
anemenToB J[.M1.MeHnneneena OJIHOTO U3 BaKHEHIINX 3aKOHOB IIPUPOJBL;
- XUMUYECKYIO OpraHU3al1I0 KUBOW U HEXKUBOMN
MIPUPOJIBI;

- MaTCpraJIbHOC CAUHCTBO BCUICCTB MPUPOJALI ITYTEM
COCTaBJICHUS TEHETUYECKUX PAJIOB METAILIA,
MIEPEXOIHOTO JIEMEHTA, HEMETAJLIA.
@®opMUPOBaAHME IKOHOMUYECKUX 3HAHUI:
3HATH/IOHUMATB/YMeETh ONpPeNeJsITh!




- BJIUSIHUE YCJIOBUM HA CKOPOCTh XUMUYECKHUX
peaxuii (BO3MOXKHOCTb YIPABICHUS] XUMUYECKUMU
IIpoLeccaMy Ha MTPOU3BOJICTBE).

Tema 2. MeTtauisl

dopMHUpOBaHUE HAYYHOT0 MUPOBO33PEHHUA:
3HaTh/MOHUMATBL/YMETD OIPeNAeasiTh.

- IPUYUHHO-CJICJICTBEHHBIE CBS3U MEXTY CTPOCHUEM
aToOMa, XMMHYECKOH CBSI3bI0, TUTIOM
KPUCTAJUTMYECKOUN PEHIETKU METAJUIOB U UX
COCIMHEHUH, UX (PU3NYECKUMH U XUMHUYECKUMU
CBOMCTBAaMH.

- OOBACHATH MaTepHAILHOE €IUHCTBO BEILIECTB
MPUPOJIBI ITYTEM COCTABJICHUSI TCHETHUECKUX PSIOB
METaJIJIOB.

dopMupoBaHHE NATPHOTHYECKOT0 BOCIIMTAHUS:
3HaTh/IOHUMATH

- pPOJIb POCCUICKHX YUEHBIX B Pa3BUTHUU METAJUTYPTUH.
®opMupoBaHUe BAJI€OJOTHYeCKUX 3HAHMIA:
3HATH/MIOHUMATD!

- 3HQUEHHUE METAJUIOB JJIsl )KUBBIX OPTaHHU3MOB;

- OCHOBBI 37J0pOBOI0 00pa3a )KU3HHU;
®opMupoBaHUe IKOHOMHYECKUX 3HAHUI:
3HATH/MOHUMATB/YMeTh ONpPeleJsiTh!

- HaXOXKJCHHE METAJJIOB B MPUPOJIE, BUIAX
METaJITypruy, pallMOHaIbHOM HCHOJIb30BaHUU
METAJIJIOB, O CIIOCO0AaX 3allUThl METAJIIOB OT
KOPpO3HUH.

- pemaTh 3aJa4M C MPOU3BOJICTBEHHBIM
CoJIep’KaHuEM.

DopMHUPOBaHHME IKOJOTHYCCKUX 3HAHUM:
3HaTH/MOHUMATH/YMETh IPUMEHSATh.

- IpaBUJIa TEXHUKHN 0€30MaCHOCTHU MPHU BHITOTHEHUH
MIPAKTUYECKUX PaldOT ¢ 1eNIbI0 POPMUPOBAHUS
Oepe’KHOr0 OTHOLIEHHS K CBOEMY 3/I0POBBIO U
3JI0pPOBBIO OKPYXKAIOIIHX.

- IPOOJIEMBI OXPaHbI OKPYXKAIOUIEH cpepl,
CBSI3aHHBIX C XUMHUYECKUM MPOU3BOJICTBOM.

Tema 3. Hemeramnbl

PopMHpoOBaHHE HAYYHOT'0 MHUPOBO33PECHHS:
3HaTH/MOHUMATH/YMETh YCTAHABJINBATD!

- IPUYUHHO-CJIEAACTBEHHBIE CBSI3U MEX]y CTPOCHUEM
aToMa, XMMHYECKOH CBSI3bI0, TUTIOM
KPUCTAJTIMYECKON PEIIETKN HEMETAJUIOB U X
COEIMHEHUH, UX PU3NYECKUMHU U XUMHUYECKUMHU
CBOMCTBaMH;

- MaTepuaIbHOE €AMHCTBO BEIIECTB MPUPOIBI TyTEM
COCTaBJICHUS TEHETUYECKHUX PSI0B HEMETAIIIOB.
®opMupoBaHUE NATPHOTHYECKOT0 BOCIIUTAHUSA:
3HATH/MIOHNMATB/YMeTh ONPeNeJsiTh!

- pOJIb POCCUHCKUX YYEHBIX B PA3BUTUH XUMHUYECKOU
HayKU;

@®opMuUpOBaHMeEe BAJIEOJOTHYECKUX 3HAHUI:
3HATH/MOHMMATB/yMeTh ONpPeNeJsiTh!

- OMOJIOTUYECKYIO POJIb HEMETAIIOB JUIsl OPTaHU3MOB;




- OCHOBBI 3/JOPOBOT0 00pa3a KU3HHU.
®opMupoOBaHHE IKOHOMHYECKHUX 3HAHUM !
3HATH/IOHUMATH/YMETh ONPeEAeJATh.

- IPOU3BOJICTBO CEPHOM KHUCIOTHI (BBIOOD CHIPHS,
Hay4HbIE IPUHLUIIBI IPOU3BOJICTBA), CUIMKATHOM
IIPOMBIIIIIEHHOCTBIO;

®opMuUpOBaHME IKOJOTHYECKUX 3HAHUIA:
3HATH/MIOHUMATB/YMeETh ONpPeefATh!

- IpaBUJIa TEXHUKN O€30IIaCHOCTH IPU BBIIIOJHEHUN
NPAaKTUYECKUX paboT ¢ 1eNbI0 (OPMHUPOBAHUS
Oepe’KHOr0 OTHOLIEHUS K CBOEMY 3/10POBBIO U
3JI0POBBIO OKPYXKAIOIIHX.

- IpOOJIEMBbI OXpaHbl OKPYXKAKOIIEH cpebl,
CBSA3aHHBIX C XMMHUYECKHUM IIPOU3BOJICTBOM.

- IpaBUJIa [TOBEJICHUS B UPE3BbIYAHBIX CUTYAUSX,
CBSI3aHHBIX C BO3JICHCTBUEM Pa3INYHbIX BELIECTB
(yrapHoro ra3a, COelMHEHMI a30Ta, Cepbl).

Tema 4. O000UIEHNE 3HAHUHA 10 XUMUAHT
3a KypC OCHOBHOM IITKOJTBI.

®opMHUpPOBAHUE HPABCTBEHHOT0 BOCITUTAHMS:
3HaTh/MOHMMATB/YMeETh ONpee/siTh.

- COIMAJIbHYIO 3HAUUMOCTHU U COJICPIKAHUE
npodeccui, CBI3aHHBIX C XUMUEH.

@®opMHUpPOBaHME IKOJOTHYECKUX U IKOHOMHYECKHX
3HAHMIA:

3HaTh/MOHMMATB/yMeETh ONpee/siTh:

- OTBETCTBEHHOCTH 32 MPUMEHEHHE TOyYE€HHBIX
3HAaHUU U YMEHUH, TO3UTUBHOW POJIM XUMHUU B )KU3HU
COBPEMEHHOTO 00IIeCTBa, HEOOXOIMMOCTH
XUMUYECKH IPAMOTHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U OKPYKAIOIIEH Cpejie;

- pelaTth 3aa4u ¢ IKOJIOTUYECKUM COAECPKaHUEM;

- pemaTh 3aJa4M C MPOU3BOJICTBEHHBIM
COJIEpKAHUEM.




TemaTnyeckoe MIIAHUPOBaHUE YU4eOHOr0 MaTepuasa

Ne
TJIaBbI

HazBanue riaBsl

KomnunuectBO
4acoB

JlaGopatopHbie
OTIBITHI

KonTponbHbie
paboTHI

BBenenne. Oo0mas
XapaKTEePUCTHUKA
XUMHYECKHX
2JIEMEHTOB U
XAMHAYCSCKHUX
pEaKIuu.
[lepuonnueckuii
3aKOH U
[lepnonnueckas
cucreMa
XUMHUYCCKHUX
2JIEMEHTOB
JI.1.Menpaeneena

11

11

Nel

Tema 1 . Metamisl

14

No2

Tema 2.
[IpakTukym -
1«CsoiicTBa
COCIUHCHMI
METaJIJIOB)

Tema 3.
Hemeramsl

24

22

Ne3

Tema 4
[TpakTukym-2
«CBOMCTBa
COCJIMHCHUH
HEMETAILIOBY

Tema S. Kpatkue
CBeJIcHUS 00
OpTraHUYeCKUuX
COETMHECHMIX

TeMma 6.
O0001IEeHne
3HAHUU 110 XUMUHU
3a KypC OCHOBHOU
IIIKOJIBI.
Iloaroroska k
I'rA.

Peseps




Hroro
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ITo

POYHOC IVIAHUPOBAHHUE

Ne Tema ypoka Hara DJIeMEeHTBI CO/IePKAHUS Iliianupyer
n/ IIpeameTHbIe Me
I
BBe}IeHI/Ie. Oﬁlllaﬂ XapaKTCPUCTUKA XUMHYECCKHUX IJIEMECHTOB U XUMHUIECCKUX peakum”l. Hepnolm
cucrema xummnyecknx 3jaemMeHToB JI.U.Menneneena. (114.)

1-2 | XapakrepucTtuka Beoanbiit unctpykrax no OT u Th. Hayuamcs: xapakTepu3oBaTh Per
XHUMIYECKOro XapakTepucTuKa XHMHIECKOTO dJIeMEeHTa XUMHYECKHE 3IeMeHThl 1-3 —T0 | yue
o nostoxkeHusro B [ICXD JI.H. IEPHO/A 110 HX TOJIOKEHHIO COO
SJICMCHTA Ha Menpeneesa. TICXD JI.1. MeHnnaeneena. H3B
OCHOBaAHUU €ro I[eMOHCTpaLII/ISIZ MOJECIN aTOMOB HOﬂyuam BOIMONCHOCTD yua
ITIOJIOJKCHUS B SMEMEHTOB 1-3 —T0 nepHozoB HAy4umvCcs. ONUCHIBATH HEU
HepHOZ[I/IqCCKOﬁ U3YyYeHHbIE OOBEKTHI KaK Io:
CHCTEMeE CUCTEMBI, IPUMEHSIS JTOTUKY €J1b]
u CHUCTEMHOI'O aHAJIN3a dop
A 1. 103!
Menneneena Kon
nupy
U TIC
CTO!
nap
3. AM(bOTepHBIe ITonsaTHE O MEPEXOAHBIX BJIEMEHTaX. Hayuamcsa: XapaKTepu3oBaTh Per
OKCHIBI U AmporepHocTh. ['eHeTHUECKHH Psif XUMHYECKHE CBOMCTRA Ipr
[EepEXOAHOTOIEMCHTA. aM(pOTEPHBIX OKCHJIOB H yue
TUAPOKCUABL Jla6.onbiT: 1.ITomyuenue mﬂptzlccwla TUAPOKCHUJIOB; UCIIONB30BATh BbIJ]
IIMHKA 1 MCCIJIEIOBaHHUE €T0 CBOWCTB [IpH XapaKTEPHUCTHKE BEIECTB opw
MTOHATHE «aM(OTEPHOCTHY, yuel
MPOBOJUTDH ONBITHI, COT]
noarsepxkparomue xumudeckue | Io3
cBoicTBa amdoTtepHbIX okcunoB | Cra
Y TUJPOKCHUJIOB; po
Tlonyyam 6o3modicHocms cam
Hay4umuvcs: 0CO3HaBATh AT
3HaUEHUE TEOPETUYECKUX pew
3HAHUH U1 IPaKTU4eCcKOi Kon
JIeSITEIbHOCTH YEJIOBEKa Ipc
B3al
pew
KOM
3a.1¢
dor
3aTy
TIOM
4. HepI/IO TIMYECKUN Crpykrypa I[ICX3 /.. Menneneesa. Hayuamcs: onuceiBath U Per
3aKOH U CTpoeHI/Ie atoma. Ou3nuecKkuit CMBICIT XapakTepu3oBaTh Ta6anHy}o [T
HOPSIKOBOTO HOMEpa, HoMepa Ieproa, dopmy TICXD .M. OO’
[Mepuoanyeckast HOMEpA IPYIIbl XUMHYECKOTO 3JIeMEHTa B MeHieneeBa; aemath Hoc
CHuCTEMA ICX5 A.1. M(in[eneeBa. IIpuunnbt YMO3aKJIFOUYCHUS O XapaKTepe ycu

. U. M3MCHCHNS CBOMICTB XUMUECKUX MEMEHTOB | y3yienenns CBONCTB
MenneneeBa B ?ni);:;iﬂr:;HHiﬁaT%?ggxg ;Ipynnax, XMMHYECKHUX JIIEMEHTOB C Io:
CBETE YUCHHS O Py . YBEJIMYCHUCM 3aps/I0B ATOMHBIX | H ()




CTPOCHHUH aTomMa MengeneeBa, JleMoHcTpanus: pasjinyHble anep. Ipo
(hopMBbI TabIHIL IEPHOANYECKOH CHCTEMBI. onyuam 603ModrcHOCb U 1]
Jla6.onbIT: 2.MoaenupoBaHUe TOCTPOESHHS . yCTI
[Tepuoanueckoii cucremsl JI.11. Menneneesa HaydumbCsl. TPUMCHATE SHAHNA
0 3aKOHOMEPHOCTSIX
NEPUOIUYECKON CUCTEMBI Kon
XMMHUYECKHUX JIEMEHTOB IS Bra
OOBSCHEHUS U IPEBUICHUS Ana
CBOWCTB KOHKpeTHbIX Bemects | P¢7
XumMnueckast XuMuyeckas OpraHu3aius ;KUBox 1 Hayuamcs: xapakTepu3oBaTh Per
OpraHM3aLHs HEXUBOW MIPUPOJBI. XI/‘I‘MI/I‘ICCKI/II;'I COCTaB XUMHUYECKHUM COCTAB KUBOI mwia
o s1pa, MaHTHH ¥ 3€MHOH KOPBI. KJIETKH; COCTaB s7[pa, MaHTHH crel
KHBoU I/_I' XUMHUYECKHUE DJIEMEHTHI B KJIETKaX JKUBBIX | 36MHOI KOPBI; cpe,
HE)KUBOU OpraHu3MoB. Makpo- U MUKpPOdJIEMEHTEL. | Ilonyuam 603modcHocmo crel
OpUPOIBI JemoncTpanus:Monens CTpOeHUs Hayyumscs: OOBSICHATH MUP C CBO
3€MHOTO IIapa B TIONEPEYHOM pa3pese TOYKH 3pEHUSI XUMUH IIo:
aHa.
000
TIOH
JI0T!
BKIT
pu
CBS’
uH(
Kon
OTc
3pel
apr
¢ax
K_]]a_CCI/I(bI/IKaHI/I;[ O0600ITIcHHE CBEICHUN 0 XUMHYECKUX Hayuamcs: yctanaBnuBathb Per
XHAMHYECKIX peaKIusx. Krnaccudukanms Xxumuaecknx MIPUHAUIC)KHOCTD XIfMI/I‘IeCKOI\/'I Bey)
o PEaKIuii 0 pa3InIHBIM OCHOBAHUSIM: PEaKIuK K ONpeIeIEHHOMY po
peaKiii 1o COCTaBY U YHCIIY PEarnpylomux 1 THITY 110 OJJHOMY U3 KOH
Pa3INYHBIM 00pa3yIoMUXCs BEMIECTB, TSIUIOBOMY KIIaCCU(PHUKATMOHHBIX
OCHOBaHUAM s dexry, IpU3HAKOB: 1) 1o yncity u o3
HaIPAaBJICHUIO, U3MEHEHUIO CTEIICHEH COCTaBY UCXOJHBIX BEILECTB U Bbi(
OKHCJICHHS 3JIEMEHTOB, 00Pa3yIOMNX NPOJYKTOB peakiyu (peakiuu KpH
pearupyromue Beuectsa, dase, COCIIMHEHHUSI, PA3IOKCHHUS, KJ1a
HCTIONBb30BAaHUIO KaTaJIu3aTopa. 3aMelIeHus 1 0OMeHa); Ipe
JIa6. onbITHI: 2) 1O BBIIECICHHIO HITH nH(
3. 3amenieHure Xene30M MeJId B PacTBOpe MOTJIONICHHUIO TETIIIOTHI B /[
cynbdara menu (11) (peakuu SK30TepPMHIYECKUE U ce0:
SH/IOTEPMHYECKUE); UK
3) o u3MEeHEHHIO CTENeHeH nH{
OKHCJICHUS] XUMHYECKUX
3JIEMEHTOB (peaKIun Kon
OKHCIUTEIHHO- OTc
BOCCTaHOBUTEIIBHBIE); 3pel
4) 110 0O6paTUMOCTH IpoLIecca apr
(peakmu oOpaTUMBIE U ¢ax
HeoOpaTHMEIe); peu
Tlonyuam o3moxcHocms JIOK
HAYYUbCsL: COCTABIIATD T€O]
MOJIEKYJISIDHBIE U TIOJTHBIE
VOHHBIE ypaBHEHHS 110
COKpAIeHHbIM HOHHBIM
YpaBHEHHSIM.
IHousTue o [TonsiTHe 0 CKOPOCTH XUMHYECKOH Hayuamcsa: Ha3plBaTh Per
CKOPOCTH peakuuu. DakTopsl, BIIMSIONIC Ha (axTopsl, BIHSIOLILC Ha Caw
o CKOPOCTb XUMHYIECKUX PEaKIHH. CKOPOCTb XUMHUYECKOH peaknuu | o0H
XHUMHUYCCKOHU
JeMoHcTpanum: ¥ OOBSCHATH UX BIUSHHUC HA dop
peaknuu 3aBHCHMOCTE CKOPOCTH CKOPOCTh XUMMYECKOi
XUMHYECKOH PeakItiy OT IPHPOIBI peaKIy; Ha3bIBaTh (PaKTOPBHI, oz




pearupyomux BemecTB. 3aBUCUMOCTb BIIMSIIOLIME HA CMELICHHE Bois
CKOPOCTH XUMHYECKON PEaKIINN OT XAMHYECKOTO PaBHOBECHSL. cIte;
KOHIICHTPAIIH JIOT]
pearupyrommx BemecTB. 3aBHCUMOCTh THonyuam gosmoarcHocme YCT:
CKOPOCTH XUMHYECKON PEaKIIN! OT HAy4umucs: IPOTHO3UPOBATH cIe;
TUTOIIAIH CONIPUKOCHOBEHHS pe3yIbTaTHI BO3ICHCTBHA
pearupyromnx BEmecTB ((«KUTISIIHI pa3NUYIHBEIX (aKTOPOB HA Kon
CJI0i1»). 3aBHCUMOCTH CKOPOCTH WU3MEHEHUE CKOPOCTH Vuy
XUMHUYECKOHN peakiuu oT XUMHUYECKON peaKinu; CTPK
TEeMIIEpaTyphl pearupyronInX BEIIeCTB. MIPOTHO3UPOBATH PE3YNbTATHI pas!
JIa6. OnbIThI: BO3JCHCTBUS pa3Iu4HbIX COT]
4. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM (hakTOpPOB Ha CMEIICHUE dop
peakuuu ot XUMHUYECKOT'0 PAaBHOBECHS MHE
TIPUPOABI pEarupyIOIINX BEIIECTB Ha
prMepe B3aUMOJCHCTBUH KHCIIOT C
MeTaJulaMu. 5. 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH peakIiy OT KOHIICHTPAIIH
pearupyromux BEMecTB Ha IpuMepe
B3aMOJIEUCTBHUS [IUHKA C COJISTHOU
KHCJIOTOH pa3IM4HON KOHLICHTPALUH.
6. 3aBUCUMOCTH CKOPOCTH XUMHUUECKOH
pPeakiuu OT IUIOIIA N COIPUKOCHOBEHUS
pearupyoIux BeIecTs.
7.MonenupoBaHue «KHUIIALIETO CIOSN».
8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH
PEaKIHU OT TEMIIEPATYPHI pearupyroImnx
BEIIIECTB Ha IpUMepe B3aNMOICHCTBHIA
okcuna meau( I1) c pactBopom cepHOM
KHCJIOTBHI pa3IHYHON TeMIIEpaTyphl
8. | KaranuzaTopsl KaramuzaTops! u katanu3. THTHOUTOPEI. Hayuamcs: ncnons3oBaTh npu Per
AHTHOKCUIAHTEHI. XapakTEepUCTUKE MpeBpallleHnd | Yur
JdeMoHcTpanum: BELIECTB ITOHATHUS mia
I'OMOreHHBIN U reTepOreHHbII KaTalu3hbl. «KaTaIu3aTop», KHHIHOUTOPY, CIIO
DepMEeHTaTUBHBIN KaTaus. «aHTUOKCUIAHTHI», IPOBOJUTH | OCY!
WNurunbuposanue. HECJIO)KHBIE XUMUIECKUE KOH
JIa6.onbITHI: OTIBITHI ¥ HAOJIOEHUS 3a
9. Paznoxenue HU3MEHEHHUAMHU CBOMCTB cBOWCTB | Ilo:
MEPOKCHJIAa BOJOPOA C TIOMOMIBIO OKCHIIA | BEHIECTB B IPOIIECCE Can
Mmapranna (IV) u xaranassr. 10. MpeBpaIeHuid, COOI0AATH I
OO0HapyXeHHe KaTaja3bl B HEKOTOPBIX npasuia Th u OT. pew
MUIIEBBIX MPOIYKTaX. Honyyam eo3modicHocme pas;
11. MarubupoBanue B3anMOICUCTBUS HAY4YUmobCcs: TPaMOTHO Kon
KHCIIOT ¢ METAIIJIAMH YPOTPOITUHOM oOpalarthcs ¢ BEmeCcTBaMu B Jor
MMOBCEIHEBHON KU3HU COBI
pu
pern
CTO:
9- | O600EHNE U Hayuamcs: 00600marth 3HaHUS Per
10 | cucremaruzanus U IIPENICTABIISTh UX CXEM, Bac
. TaOJHII, Ipe3eHTANI KOD
3HAHHUU 110 TEME Toc
«BBenenue. OCH.
OO0was cre.
XapaKTepPUCTHKA Io:
XUMHYECKHX Crp
BBIC
JJIEMCHTOB U
THIC
XUMHNYCCKUX Kon
peaKIui. KOH
Ilepuonnueckuii nap

3aKOH U




nepeoInyecKast
cuctema JI.1.

Meunpgeneesay
11. KOHTpO JIbHAas KoHnTpons npeaMeTHbIX U Hayuamcs: npuMeHaTh Per
paGoraNel METaINpeIMETHBIX YIeOHBIX NeHCTBUI 11O MOJIy4E€HHBIE 3HaHUS U ocy!
110 TeMe TeMme « BpeaeHue. c(hOpMHUPOBAHHBIC YMCHHUS JJIS HTO:!
OO61as xapaKTepUCTUKA XUMUYECKUX pelieHus yIeOHBIX 3a1a4 pes:
«BBenienne 57€MEHTOB M XUMHYECKUX PEaKIIHii. o:
OOmas Ilepuoauueckuii 3axoH u Ilepuoanueckas CTP
XapaKTepI/ICTI/IKa CUCTEMA XUMHUYCCKUX IJICMCHTOB BBbIC
XUMHYECKIX J. . MenneneeBa» 205 (o
Kon
3JICMCHTOB U
yuu
XUMHUYCCKUX CTPX
pEaKIuu. pas;
Ilepuonnueckuii coT
3aKOH U
nepeoanyecKas
cucrema JI.1.
MenpaeneeBa»
Tema 1. Metamiabi(15 4.)
12. | ITomoxxenue [TonoxeHnne MeTanaoB B Hayuamcs: xapakrepu3oBartb ]
3JIEMEHTOR- [Iepuoaunueckoil cucreme MeETaJLJIbl 110 UX II0J0KEHUIO B ]
XUMHUYECKHX DJIEMCHTOB [ICXD JI..MeHnneneena, '
MCTAJIJIOB B ’
. J. . Menpaeneea. MeTtanyeckast ONMCHIBATh CTPOEHUE ]
Hepuonndeckon KPMCTAILIMYECKAs PELIeTKa 1 (u3HYECKHE CBOMCTBA METAIUIOB, |
CHUCTCEMC METaJUINYECKass XUMUYECKas CBA3b. OOBICHSTH 3aBUCUMOCTL CBOMCTB |
1. 1. Oo6mme (huznyeckne CBOUCTBA METAJUIOB OT MX MOJIOXKEHMS j
MeHeneesa u METAaJIJIOB. I[CX5 JI.U.Menneneena; }
CraBel, UX CBOMCTBA M 3HAYCHUE. Honyuam eo3moorcnocmo }
0COOEHHOCTH .
JeMoHcTpanum: Hay4umucs: IPOrHO3UPOBATH (
CTpOCHHUA HX OG6pas3iibl CIIaBOB CBOMCTBA HEM3YYEHHBIX ]
aTOMOB. 9JIEMECHTOB M UX COCIUHCHUM Ha )
duznueckue OCHOBE 3HAaHUI O ]
CBOICTBA MIEPUONYECKOM 3aKOHE. ]
]
MCETAJIJIOB. [
CriaBel
13. | Xumuueckue XuMHUYECKUE CBOMCTBAa METAIUIOB Kak | Hayuwamcsa: onuceiBaTh CBOMCTBA | |
CBOICTBA BOCCTAHOBHTEJIEH, a TAK)KE B CBETE MX | BEIIECTB HA OCHOBE HAOIIONEHUHN |
MOJIOXKEHHUS B AJIEKTPOXUMUYECKOM 3a UX MPEBPAILEHUSIMH,
MCTAJIJIOB

psiAy Hanps)KEHUH METaJuIoB.
JdemoncTpaunu: Bzaumoseiicteue
METaJUIOB ¢ HEMETaJJIaMH.

JIa6. onbIThl: 12.B3anmoneiicTBre
pacTBOPOB KUCIIOT U COJIEH C
MeTaJulaMi

JIEMOHCTPUPYEMBIMU YUUTEIIEM, <
HCCJIEIOBATh CBOMCTBA BEIIIECTB ]
B XO/I€ BBINOJIHEHUS
71a60PaTOPHOTO OTIBITA, JENaTh ]
BBIBOJIBI O 3aKOHOMEPHOCTSIX ]
CBOMCTB METAJUUIOB B IEPUOAAX U |
rpyImmax. ,‘
Honyuam go3moocnocme
Hay4umuca: NpOorHo3UpoBaTh ]
XHMHYECKHE CBOMCTBA '
HEU3YUYEHHBIX 2JIEMEHTOB U UX ]
COEIMHCHUM Ha OCHOBE 3HAHHMI O |
MIEPUOINIECCKOM 3aKOHE. ]




14. | MeTaisl B Mertamnst B mpupoze. Oormiue Hayuamcs: coctaBnsiTh
npupoze. Obume CHOCOOBI UX MOJTYICHUS. YpaBHEHHSI PEAKIHH , JSKAIINX B
6 JIa0. onbITHI: OCHOBE IOJIYYEHHUSI METAIJIOB.
CHOCOOBI MX 13. O3nakomiteHue ¢ pynamu xenesa | Ilonyuam 603modcHocmy
1IOTy1CHHA 14. OkpalllupaHue NIaMEHU COINAMHU | HAYYUMbCA: IPUBOLUTD ,
LIEJIOYHBIX METAIIJIOB IIPUMEPHl ypaBHEHUN peaKIyi, ]
JIEXKAIUX B OCHOBE ]
MPOMBINUICHHBIX CIIOCO00B
MOJIYYEHHUS YYT'YHa U CTaJH.
]
15 | Pentenue PacuerHbIe 3a1a4n 110 ypaBHCHUAM Hayuamcsa: pemats pacdeTHbIe
pacueTHBIX 3314 XUMHYECKHUX PEaKLH, POTEKAIOMMX | 33][a4H O yPaBHEHHAM
C y4acTHEM METaJJIOB M UX XUMHUUYECKHUX PeaKIni,
¢ NIOHATHEM coeMHeHU I MIPOTEKAIOIIUX C YUaCTUEM
maccosas 00 METaJIOB M UX COCJHMHEHHH. ]
8b1X00d Tonyuam eo3modicrocme
npoay](ma Haydumbsvcs: pelaTb
OJIUMITHATHEIC 33aJa4H.
]
]
]
]
]
16. | ITousTue o Kopposus Metannos u crocoOsl Hayuamcsa: ucnionb3oBath npu ]
KOPPO3HH 60ps0BI ¢ Heit XapaKTEepHCTHKE METAILIOB 1 X }
COETMHEHUH TIOHATHUS «KOPPO3HS | |
MeTallios METAJUJIOBY, «XUMHUYECKas }
KOPPO3HUsD», }
«IEKTPOXUMHUICCKAS
KOPPO3Hs», HAXOIUTH CIIOCOOBI
3alIUTHl METAJUIOB OT KOPPO3UH. | ,
Honyuam gozmodcnocms
Hay4umucs : IPUMEHSTh 3HAHUS | |
0 KOPPO3HH B KU3HU. ]
17. Illenounsie OO0m1as xapaKTepUCTHKA IETOYHBIX Hayuamucs: naBatb ]
METaJuIbL: 00mas MeTaJyI0B. MeTauTbl B IPUPOJIE. XapaKTePUCTHUKY MIEIIOYHBIM ]
OO6mume crocoObl MX MOTyYEHUSI. METaJIaM I10 UX ITOJDKEHUIO B )
XapaKTepUCTHKA CtpoeHne aTOMOB. [ICXD JI.N.MeHnneneena, 1
[[lenouHbIe METAIIIIBI — MPOCTHIC HCCIIeIOBaTh CBOMCTBA j
BELIECTBA LIEJIOYHBIX METAJJIOB — KaK ]
MIPOCTHIX BEIIECTB. 4
Honyuam go3moocnocme ]
Hay4umucsi: IPaMOTHO }
oOpamarbcs ¢ BemeCTBaMU B A
MOBCEIHEBHON JKU3HH. ]
]
18. | Coenunenus Baxuelimue coenuHeHus WENOUHbIX | Hayuamca: XapakTepu3oBaTh ]
IETOYHBIX METaJUIOB — OKCH[BI, THAPOKCHIB M | (pH3HUYECKHe U XUMHYICCKHE ‘
METAILIOR coJv (XJIOpHUIBI, KapOOHATHI, CBOMCTBa OKCHIIOB H ]

cynb(haTbl, HUTPAThl), UX CBOWCTBA U

TUAPOKCHUIO0B HICJTOYHBIX




MPUMEHEHHE B HAPOJHOM XO3sICTBE.
Kanuitaeie ymoOpeHwus.
JdeMoHcTpanum:

OO0pasIsl MEeNTOYHBIX ’
[IEJT0YHO3EMEILHBIX METAIIJIOB.
BzanMmopaelicTBue HaTpus, JIUTUS C
BoAOM. B3aumopeiicTBue HaTpus ¢
KHCIIOPOJIOM

METAaJUIOB, COCTaBIATh
XMMHUYECKHUE YPaBHEHUS,
XapaKTepHU3yIoIIKe CBONCTBA
IIETOYHBIX METAJUIOB, PEIIaTh
«UETIOYKM) PEBPAICHNUI.
Ionyuam 8osmooicHocmo
HAayuumsCcs: COCTABIATH
«ULEMOYKM» MPEeBpaIeHHH.

19. | lllemouno3emens OO01mast XapaKTepUCTHKA HIIEMEHTOB Hayuamuca: naBats
HbIE METIIBL: rnaBHOM noArpynmns! Il rpynmst. XapaKTEPUCTUKY
CtpoeHne aTOMOB. EIOYHO3EMETBHBIM MeTaJllIaM
oOmas
[llenouHO3eMEIBHEIS o ux mopkeHuro B [ICXD
XapaKTCPpUCTHUKA METaIlIbl — IPOCTHIE BEMIECTBA. JI.1. Menneneesa,

XapaKTepU30BaTh COCTaB aTOMOB,

HccIe0BaTh CBOMCTBA

IIEJIOYHBIX METAJIJIOB — KaK

MIPOCTHIX BEIIECTB.

Tonyuam eo3moocnocmo
Hayuumucsi: TPAMOTHO ]
oOpamIaTecs ¢ BeMecTBaMH B '
MTOBCETHEBHOM JKH3HHU
20. | Coenunenus Baxneitmue coemnHeHUS Hayuamcsa: xapakrepu3oBaTthb
1E0YHO3eMENbH MIEJTIOYHO3EMETBHBIX (ﬁmfmmxn@ U XAMHYECKUE
METaJUIOB — OKCH[IBI, THAPOKCHIBI M | CBOICTBA OKCHIOB U
bIX MCTAJIJIOB
COJIH (XIIOPHIIBI, KapOOHATHI, THIPOKCHUIOB
HUTpPATHI, CynbGartel, Gocdarel), UX | METOYHO3EMEIHHBIX METAILIOB, ]
CBOMCTBA M MPUMEHEHHUE B HAPOJHOM | COCTABJIATH XMMHUECKUE ]
XO03s1iiCcTBE. YpaBHEHHUs], XapaKTEPU3YIOILHE ]
JeMoHcTpanum: CBOMCTBA IIEJIOYHBIX METAJIOB,
B3aumoneiicTBue Kanblys ¢ BOAOK. pelarh «UEnouYKu»
B3aumonelictBue Mmaruus ¢ [IPEBPALLEHUM.
KHCJIOPOAOM. Honyuam gozmodcnocms
JIa6. onbITHI: Hay4yumobcs: COCTaBIATh
15. B3aumoelicTBue KaabIUs C «UETOYKN» MPEBPALECHUI ;
Bozou. 16. [Tonydyenue ruapokcuaa }
KaJIBIUS M HCCIICIOBAHUE €TO '
CBOWCTB
21. | AoMUHUN — Crpoenne aToMa, GU3NIECKUE U Hayuamwvcs: naBatb
TIepeXOIHBIH XUMUYECKHE CBOMCTBA AIFOMUHUS KaK | XapakTepUCTUKY AIFOMHHUS 10
IIPOCTOrO BEILLECTBA ero nomkernto B IICXD ,
DJICMCHT.

J.N.Menneneena, '
dusnyeckue 1 XapaKTePU30BaTh COCTAB aTOMa, | |
XUMUYECKUE XapaKTepU30BaTh (PUIUICCKUC U
CBOMCTBA XUMHUYECKHE CBOMCTBA
ATFOMHHHSL. AJTFOMUHUS, OOBSICHSATD
Monvuenye u 3aBUCHMOCTb CBOWMCTB aJIIOMUHUS

¥ ot ero noyioxkenus B [ICXD
IPpUMCHCHUC JI..MeHnneneesa, 0OBSICHATD
AJIFOMHUHU A MIPUYNHBI XUMHUYECKOU

WHEPTHOCTHU AJIIOMUHUAA.
Hozzyqam BO3MOMNCHOCMb
Hayyumsvcs: TpaMOTHO
06paHIaTI)CH C BCIICCTBAMU B




MOBCEIHEBHON JKU3HH

22. | Coennuenus CoeauHeHus aalOMUHUS — Hayuamcs: xapakrepu3oBartb
ATFOMIHIS — OKCHUJI Y THIPOKCH, UX aM(pOTEPHBIA | (U3NYECKUE U XUMHUYECKHE
xapakTep. Baxxnelimue comnu CBOMCTBAa OKCUAA U TUAPOKCHIA
OKCHA U AIIOMUHUSL. AIIOMUHUS, COCTaBIATh
TUAPOKCHN, UX [TpUMeHeHHE ATOMUHUS U €10 XMMHYECKHE YPABHEHHS, ]
aM(dOoTepHBIH COCIUHEHUM. XapaKTepU3yoUe CBOUCTBA J
XapakTep. JIa0. onbITHI: AJIOMUHUS, pElIaTh «LEMOYKU» | -
17.llonyuenue [IpEBPALLEHUI.
THIPOKCHAA aIFOMUHUS U Ionyuam 8osmooicHocmy
HCCIEI0BaHNE Hayuumvcs: COCTABIATH
€ro CBOWCTB. «UETOYKM PEBpaICHNIN
]
23. | Kexezo — Pacnonoxenue xenesa B [ICX31.U. Hayuamyvca: naBatb
STEMEHT MeHzeneeBa 1 CTPOCHHE €ro aToMma. XapaKTEPUCTHKY Kelle3a I10 €ro
duznyeckre ¥ XUMUIECKHEe CBOHCTBA nokernio B [ICXD “
VI |rpyH?LI Jee3a — IPOCTOro BELIECTBA JL.U.Menneneesa, ,
M000YHOI XapaKTepU30BaTh COCTAB aTOMa, | |
NOATPYIIIHI. XapaKTepU30BaTh (PU3NUECKHE U
dum3nueckue u XMMHYECKHE CBOWCTBA JKee3a,
XHMHYECKHE OOBSCHSTH 3aBUCUMOCTH CBOMCTB
. JKeJie3a OT ero MOJ0XKEHUS B
CBOMCTBA JKCTIE3a. [ICXDS JI..MeHnneneena,
Haxoxnenue B HCCIIe/I0BaTh CBOMCTBA JKele3a B
nmpupozae. XO0/I€ BbITIOJTHEHUS
1a60PaTOPHOTO OTBITA,
OTHCHIBATH XUMHUYECKUI
9KCTIEPUMEHT.
Ionyuam eosmooicHocmo ,
HAyuumvCs: TpaMOTHO ]
oOparmaThest ¢ BEIEeCTBAMH B
TIOBCEITHEBHON JKU3HH
24. | CoenuueHus Tenerudeckue pssl Fe” i Feo' Hayuamcs: XapaKTepH30BaTh
xenmesa +2,+3 ux Baxnetimme conn xene3a. 3HaUeHUE cpmfmecme U XUMUYECKHE
Kenesa CBOMCTBAa OKCU/IOB U
Ka4CCTBCHHOC U €T0 COEJMHEHUI /I IPUPOABI U THPOKCHUIOB JKele3a,
OonpeaeiacHuc. HApPOJIHOTO XO3SIHCTBA. COCTABJIATh XUMUYECKHUE
I'eneTnueckue JemMoHcTpanuu. YPaBHEHHS, XapaKTCPU3YIOIIHUC

psaabl Fe u Fe
+3

BsaumoneiicTtBue MeTanios ¢
HeMmetauiamu. [lonydeHue
runpokcunoB xenesa (I1) u (II1).
JIa0. onbITHI:

18. BzaumopeiicTBre xeie3a ¢
COJISTHOM KHCJIOTOM.

19. TTonmy4yeHne THAPOKCUIOB Kelre3a
(IT) u (II1) 1 U3y4eHwne X CBOUCTB.

CBOICTBa COeTUHEHMII XKee3a,
MIPOBOJUTH KAUe€CTBEHHBIE
peaKInu, MOATBEPIKIAIOIIHE
HaJIM4ve B BOJHBIX PacTBOpax
KaTHOHOB JKeJe3a, periaTh
IETIOYKW» MPEBPAIIECHUH.
Tloryuam eo3modcnocmo
HAY4umocsl: COCTABIIATH
«LETIOYKW» MPEBPAILEHUH,




COCTaBJIATh MOJEKYISIPHBIE U
MIOJTHBIE HOHHBIE YPABHEHUSI 110
COKpAIICHHBIM HOHHBIM
YpaBHEHHSIM

25. | O6006mEeHne Hayuamca: 0600maTs 3HaHUS 1
SHAHMI IO TeMe MIPEICTaBIATh UX CXEM, TaOJIHII,
«MeTtanbi» HpesCHTallHi

26. KonTpoabHas KonTpons npeameTHbIX u Hayuamcsa: npuMeHsITh
paGora Ne2 METaNpeIMETHBIX YICOHBIX JEHCTBUI | IMOTyYeHHBIC 3HAHUS U
IO TEMe 1o TeMe «MeTasl COpMHPOBAHHEIC YMEHHSL st

M peleHus yueOHbIX 3a1a4
«IMCTAJLIIBID»
TEMA 2. IPAKTUKYM 1. «CBOMCTBA METAJIJIOB U UX COEJUHEHUI» (

27- | IIpakmuueckas 1y. Pemenne skcrepruMeHTaIBHBIX Hayuamcs: obpamarbcs ¢
padoma 3aJa4d Ha paclo3HaBaHUE U nmabopaTOpPHEIM 000pyTIOBaHHEM
Pewenue MOJTy9YCHHE COSANHCHUI METaJIOB 1 HarpeBaTeIbHBIMU NIPHOOpaMu

B COOTBETCTBHH C IPaBUIIaMH ]
IKcnepumenmailo TEXHUKH 0€30MacHOCTH,
HbIX OIUCHIBATh XUMHUYECKUM
3(16611{ Ha OKCIICPUMEHT C ITOMOIIBIO A3bIKaA
pacnosnasanue u XHMMHH, JIeNIaTh BHIBOJIBI TIO ]
nOTVUeHILe pe3ysbTaTaM 3KCIIEPUMEHTA. :
34 . Honyuam gozmodcnocms }
coeounenu HAYUUMbCA: OCO3HABATD |
mMemaiios HEO0XOIUMOCTE COOIIOACHUS '
npaBunTh u OT ans coxpaneHus
CBOCTO 3J0POBbsl U ’
OKPYKaIOIIHUX. ]
(
Tema 3. Hemerasibi(244.)

28. | OOwas OO6mrast XxapakTepuCTHKa HeMeTauioB: | Hayyamcsa: naBaTh ONpenencHus | |
XapaKTepUCTHKA noJsioxxeHue B Ilepuoanueckoit TIOHATHUAM }
HEMETALIOB CHCTEME XUMHYECKUX 3JIEMEHTOB «@NEKTPOOTPHLATEIEHOCTE « ,

J1. . MenpeneeBa, 0COOCHHOCTH
CTPOEHUS aTOMOB,
ANIEKTPOOTpHUIATENHHOCTH (D0) Kak
Mepa «HeMeTaJUTMYHOCTHY, psag D0.
Kpucrannuueckoe crpoenue
HEMETAJIJIOB — MPOCTHIX

BewecTB. Ayutotponus. dusznueckue
CBOIICTBAa HEMETAILIIOB.
OTHOCHUTEIIbHOCTD MMOHITHI «METAIIID
A «HEMETAJLI

aJUTOTPOTIHSIY XapaKTepU30BaTh
HEMCTAJIJIbI 110 UX ITOJIOKCHHUIO B
I[ICXD JI.N.MeHnneneena,
ONKCHIBATH CTPOEHUE
(u3nveckue CBONCTBA
HEMETAJLJIOB, O0BSICHATE
3aBHCHUMOCTEL CBOMCTB
HEMETAJIJIOB OT UX ITOJIOKEHHUS
TIICXD
JI.V1.MeHnneneeBa;CoCTaBIsATh




Ha3BaHUs COCTUHCHUI
HEMETAJIIOB 110 hopMyJie U
(opMyI 1o HA3BaHUIO, HAYYATCS
JTaBaTh OTIPEIICICHUS
«aJUTOTPOITHS, «AJIIOTPOIHEIE
MOIU(DHUKAITANY.

Honyuam gosmoacnocms
Hayuumucsi: IPOTHO3UPOBATH
CBOMCTBA HEU3YUCHHBIX
JJIEMEHTOB M UX COCIMHCHUI Ha
OCHOBE 3HAaHUI O
MEPUOTUICCKOM 3aKOHE

28. | Bo JIOPO/T [Tonoxenue Bogopoaa B Hayuamcsa: xapakrepu3oBatb J
Ilepuoauueckoii cucreme BOZOPOJ 110 €r0 IOJOKEHUIO B J
XUMHUYECKUX DIIEMEHTOB I[ICXD J..M.Menpaeneena, ]
. Y. MengeneeBa. CtpoeHue aroma XapaKTepU30BaTh CTPOCHUE }
u MoIekynsl. duzndeckue u aToMa BOJOpOIa, OOBSICHATH €0 | |
XIUMHYECKIE CBOWCTBA BOAOPO/A, €TO | BOSMOXKHBIC CTETICHH OKUCIICHHS,
MOJy4YCHUE U IPUMEHEHHE. XapaKTepU30BaTh
JIa6. onbITHI: ¢u3ngecKre U XHMUIEeCKHe
20. [Tomyuenue CBOICTBA BOJOPO/A, OOBICHITH ,
U pacro3HaBaHHE BOJOpoOJa 3aBHCHUMOCTH CBOIICTB BOJIOpOJIA

oT nosoxkenus ero B [ICXD ,
JI.1.MeHnneneeBa, OonuChIBaTh ]
nabopaTopHbIE U

MIPOMBITIICHHBIE CIIOCOOBI
MOJTY9ICHHS BOJOPOA

Honyuam gos3modcnocms
Hayuumucs: OOBSICHATH
JIBOMCTBEHHOE MTOJIOKCHHE
Bogopoja B [ICXD
J.1.Menneneesa, rpaMOTHO
o0pamiarbcs ¢ BEIIeCTBAMHU B
[IOBCEJIHEBHOM KU3HU

29. | Bona Crtpoenune molekynbl. Bonopoanas Hayuamcs : xapakTtepu3oBaTh
XUMHUUECKas CBs3b. Duznueckue CTPOEHUE MOJIEKYJIBI BOIOPO/IA,
CBOMCTBA BOJbI. AHOMAJIMH CBOWCTB (busuvecKre U XUMUIECKHE ,
Bobl. ['uapoduabHbIe 1 CBOMCTBA BOJIbI, OOBSICHATH
runpooOHBIC BEIIECTBA. aHOMAJIMU BOJBI, CIIOCOOBI
XuMuUecKkue CBOHCTBa BOJIBL. OYHUCTKH BOJBI, IPUMEHSTE B j
Kpyrosopot BoBI B TipupOIE. OBITY (DMIIBTPHI TSI OYUCTKH ]
Bonoounctka. Aspanus BOJIBI. BOJIBI, IPAaBHIIBHO HCIIOJH30BAThH
BrerToBeIe QOMIBTPEL. MUHEpaTHHEIC MHUHEPAILHYIO BOJY, BHIIIOIHATH
BOABL. JlMCTHIIITMpPOBaHHAS BOJIA, €€ pacyeThl Mo ypaBHEHHUSIM
MOJIy4eHNE U IPUMEHEHHE. XUMHWYECKHUX PEaKIni,

JIa6. onbITHI: MIPOTEKAIONIUX C YIaCTHEM BOJIBL.
21. UccrnenoBanne MOBEPXHOCTHOTO Ionyuam eozmoorcnocms
HATSHKCHUS BOJIBI. Hay4umocs: 0ObEKTUBHO ,
22. PacTBOpeHHE TIEpMaHTaHATa OIIEHUBATh WH(POPMAIIHIO O
KaJlusl WJIM MEIHOTO Kyrnopoca B BEILECTBaX U XUMHYECKUX
Boze. 23. I'uaparanus rpo1ieccax, KpUTHYECKH
00e3BOXEHHOTO cyibdaTa OTHOCHUTBCS K TICEBJIOHAYYHOM
menu (I1). 24. Usrorosnenue nHdopmanuy,
TUIICOBOIO OTIIeYaTkKa. 25. HeJI0OpOCOBECTHOM peKiIame
O3HakoOMJIEHHE ¢ KOJUIEKLIUEH
OBITOBBIX (HIIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM
MHHEPaJILHOM BOJIbBI
30. | T'ajioreHsnr: OO6mias xapakTepUCTHKA TAJIOTCHOB: Hayuamcsa: xapakTepu3oBaTh
obmas CTPOCHHE aTOMOB; IIPOCTHIC BEIIECTBA | CTPOSHHE MOJIEKYJ raJIoTEHOB,
1 OCHOBHBIE COEAMHEHIS TaJIOTEHOB, OTIMCHIBATH (PU3UUECKUE H ,
XapaKTEepUCTHKA .
XMMHUYIECKHE CBOUCTBA

ux cBoictBa. Kparkue cBegenus o
xJyope, opome, GhTope u Hoe.

TaJIOrCHOB Ha OCHOBC




[Ipumenenue rajoreHoB u

WX COCIMHEHUI B HAPOIHOM
XO3SMCTBE.

JdeMoHcTpanum:

OO0pa3sIrsl TaTOTeHOB —

IIPOCTHIX BellecTB. B3aumoneincraue
TaJloreHOB C HATPUEM, ATIFOMUHUEM.
BriTecHenue xaopom Opoma mwin Hoja
W3 pacTBOPOB UX COJIEH

HaOJIO/ICHUIT 32 UX
IPEBPALICHUIMHI BO BpeMs
JEMOHCTPALlMOHHBIX ONBITOB,
OOBACHATH 3aBUCHMOCTh CBOHCTB
TaJIOTCHOB HX OT IOJIOXKCHHS B
I[ICXD .M. Menpaeneena,
COCTaBIATH (POPMYIIBI
COEIMHEHUH TaJoreHoB U 110
(dopMynaM raBaTh Ha3BaHUA
COCAMHEHUSIM T'aJIOTeHOB
THonyuam 803mo2cHOCMb
Hayuumuvcsi: 0CO3HABATh
HEOOX0IMMOCTb COOJIOICHNUS
[IpaBWJI SKOJIOTMYECKOM
0e30MacHOCTH TpH OOpaIIeHUH ¢
raJoreHaMu

31. | Coenunenus OCHOBHBIE COSTMHCHHS TaJIOTCHOB! Hayuamcsa: ycranaBnuBaTh CBS3b | |
raJIOreHOB TaJIOTEHOBOIOPOIBI, COJTH MEXTy CBOWCTBAMH COCIIMHCHUI
TaJIOTEHOBOIOPOTHBIX KHCIIOT. U UX IPUMEHEHUEM, U3y4aTh ]
JdeMoHcTpauum: CBOMCTBA COCIMHEHHM raJIOTEHOB | |
OO6pa31pl IPUPOTHBIX B XO/I€ BBINOJIHEHUS ]
coeMHeHUH Xjopa. J1a00PATOPHBIX OIBITOB , ]
JIab. onbITHI: Tonyyam eosmoorcnocmo }
27. KauecTBeHHas peakius Ha Hay4umucs: UCTOIb30BATh
raJIOTeHUI-HOHBI MpUOOPETEHHBIC KOMIICTCHIUH
TIPH BBITTOTHEHUN TIPOSKTHBIX
paboT Mo U3yYEHHIO CBOMCTB U j
croco0OB MOTyYCHUS U
pacro3HaBaHUs COCIWHCHHU '
raJlOTeHOB
]
]
32. KI/ICJ‘IOPO bi CtpoeHune aToMa U aJlJIOTPOTIUS Hayuamcs:, ]
KHCIIOpO/I1a; CBOIMCTBA U IPUMEHEHNE XapaKTepU30BaTh CTPOCHHE ]
€ro aJUIOTPOITHBIX MOIU(UKAIIH. MOJIEKYJIBl KUCJIOPOJA, ]
JIa6. onbITHI: COCTaBIIAATh XUMUYECKHE ]
28. [lomyuenue YpaBHEHHMSI, XapaKTEPU3YIOLI1e }
W pacrio3HaBaHHE KHACIOpO/a XAMHUYIECKHE CBOUCTBA
KHCJIOPO/a, OOBSCHATH
MIPUMEHECHHE aJUIOTPOITHBIX
MoaupHKaIUil KUCIopoaa, ,
OTIMCHIBATH JIAOOpATOPHBIC U
MIPOMBIIIJICHHBIE CIIOCOOBI ,
MOJIY9EHUSI KHCTIOPOIa . ]
Tlonyuam eosmodcnocms j
HAYy4umucsi: TPaMOTHO
oOpamarbcs ¢ BemeCTBaMU B
MIOBCEIHEBHOM >KM3HHU
33. | Cepa, ee CrpoeHue aToMa u ajiotponus cepsl; | Hayuamcs:, ]
dusndexue u CBOIHCTBA H IPUMEHEHHE XapaKTepU30BaTh CTPOCHHE }
POMOHMYECKON CEpHI. MOJIEKYJIBI CEPBI OOBICHATH ]
XUMHNYCCKUEC =
. JdeMoHcTpauum: 3aBUCUMOCTb CBOMCTB CEpHI OT €€ | -
CBOMCTBaA ]

BsaumopelicTBue cepsl

C MeTaJulaMH, BOJIOPOJIOM U
KHCJIOPOAOM.

JIa6. onbITHI:

29. T'opeHne cepbl Ha BO3IyXE U B
KHCJIOpOIe

nonoxxkenus B [ICXD JI.H.
MeHneneeBa, COCTaBIsATh
XUMHUYECKHE yPaBHEHNS,
XapakTepU3yOINe XHMHICCKIE
CBOKCTBa cepbl, OOBSACHATH
MIPUMEHECHNE aJUIOTPOITHBIX
Moau(UKaIil cepr

Tonyuam eo3modcHocmb




Hay4umucs: rpaMoOTHO
o0OpaImiatecs ¢ BENIeCTBAMHU B
MOBCEIHEBHOMN >KU3HU

34. | Coenunenus Oxcuasl cepsl (IV) u (VI); ux Hayuamecs:,
cepbl momyHeHue, OMHCBIBATE CBOHCTBA
CBOHCTBAa ¥ IPUMEHEHHUE COCAMHEHUH CepBl, COCTAaBIATh
YpaBHEHHUSI peakLui,
COOTBETCTBYIOIINX «IIETIOUKE) ]
IIPEBPALICHUM J
Honyyam eosmoorcnocmo }
Hay4umucs: IPOTHO3UPOBATh
XMMHYECKHE CBONCTBA BEIIECTB
Ha OCHOBE UX CBOMCTB U
CTPOEHUS
35. CepHas Kuciora CepHas KUCJIOTa KaK 3JIeKTpoNIUT U ee | Hayuamcs:, }
KaK SJICKTPOJIHT U COJIH, X MPHMCHEHNE B HAPOIHOM OTIMCHIBATH CBOMCTBA CEPHOI }
XO34HCTBe. KHCJIOTHI, B XOZI€ ITPOBEACHUS ]
€€ COJIn
JleMoHcTpanuu: 71a00paTOPHBIX OIBITOB , }
O06pa3ipl TPUPOTHBIX MIPOBOJIUTH KAYECTBEHHYIO }
coenHeHu# cepbl. OOpa3ibl peakuuio Ha cyibdart - HoH
BaXHEHIIINX I HAPOJIHOTO IHonyuam 6o3mooicHocmy
XO035IHCTBA CyIb(aTOB. HAyuumbCs: XapakTepru30BaTh
JIab. ombITHI: ocoObIe CBOKCTBa ,
30. CoticTBa pa30aBiIeHHON CepHOU KOHLEHTPHUPOBAHHOMN CEpHOM
KHCJIOTHI KHCJIOTHI ,
]
36. | Cepnast kuciioTa CepHas KUCIIOTA KaK OKUCIIUTEb. Hayuamcsa :cocTaBnsaTh }
KaK OKHCITHTEb. ITpou3BOICTBO CEPHON KUCIIOTHI U €€ YPaBHEHHS OBP ¢ yuactuem ]
MIPUMEHEHUE CEPHOM KHCIIOTHI, OIUCHIBATH ,
ITonyuenue u .
o0JacT MPHUMEHEHHUs CEpHOMN
IMPUMCHCHUEC KUCJIOTBI
CepHOfI KHCJIOTBI THonyuam eo3modicHocms
Hay4umucs: TPUBOIUTH
[IPUMEPHI YPABHEHUH peaKui, ]
JIeKalIX B OCHOBE }
MIPOU3BOJICTBA CEPHOM KUCIOTHI }
,
37. | A3oT u ero CtpoeHne aToMa U MOJIEKYJIBI a30Ta; Hayuamcs:,
CBOICTBA CBOMCTBA a30Ta KaK MPOCTOTO XapakTepU30BaTh CTPOSHHE

BEIIIECTBA

aToMa M MOJIEKYJBI a30Ta,
06’B$[CH5ITI) 3aBUCUMOCTDH CBOﬁCTB
a30Ta OT €ro IOJIOKEHHS B
[ICX5 JI.U. Menpaeneera,
COCTaBIIATH XUMUYECKHE
YpaBHCHHS, XapaKTePHU3YIOIIHE
XMMHYECKHE CBOMCTBA a30Ta
HOﬂyqam BO3MOINCHOCMb
HAy4umucsi: TPaMOTHO
o0paIniaTecs ¢ BENIeCTBAMHU B
MOBCETHECBHOM JKU3HHU




38-

AMMHAK 1 €ro

AMMMaK, CTpOEHHUE, CBOKCTBA,

Hayuamcsa: onuceiBaTh CBONCTBA

39. | coequuenys. moiy4eHre u npuMeHerne. Comn aMMHaKa B X0JI€ IPOBEACHUS
aMMOHMSI, UX CBOMCTBA U 71a00paTOPHBIX OMBITOB,
Conu aMMoHUS
[IPUMEHEHHUE. [IPOBOJUTH KAUECTBEHHYIO
Jla0. onbITHI: pPEaKLUIO Ha HOH -aMMOHHS
31. N3ydeHue cBOMCTB aMMHaKa. Tlonyuam eozmoorcnocmo
32. Pacnio3HaBaHue coyieif aMMOHUS Hay4umucs: IPUBOIUTD
IIPUMEPHI YPABHEHUN peaKLui,
JISKAIIKX B OCHOBE
MPOMBIIIEHHBIX CIIOCOOO0B
MOJIy4eHUs] aMMHaKa
40. | Oxcumsl a3ota Oxkc unst azota(ll) u (IV) A3zoTHast Hayuamecs:,
A30THAs KHCIOTa KHCJIOTa KaK OEKTPOIIHUT, €€ OMHCEIBATh CBOHCTEA
CBOMCTBA U IPUMEHEHHUE. COEIMHEHUH a30Ta, COCTaBIATh
KaK DJIEKTPOJIUT, . ,
. JdemoHcTpanuu: YpaBHEHHUsI peaKkLui,
€C IIPUMCHCHHC O6pasipl BaKHEHIINX COOTBETCTBYIOLINX ILIETIOUKE) ]
JUIs1 HAPOJIHOI'O XO351CTBA HUTPATOB. IIpEeBPALLICHUM
Tonyuam eo3modicrocme ,
Hay4umucs: TPOTHO3UPOBATh
XUMHUYECKHE CBOMCTBA BELIECTB
Ha OCHOBE MX CBOMICTB U
crpoenust Hayuamcsi:,
ONMCHIBATH CBOMCTBA a30THOM
KHCJIOTBI, B X0J1€ IPOBEACHUS
71a00paTOPHBIX OIBITOB j
Honyuam eo3moorcnocmu
Hay4umucs: COCTABIATh
«LETI0YKN» NIPEBPALLEHUH 110
azoTy
41 ASOTHaH KUCJIOTAa A30THas KUCJIOTa KaK OKHUCIIMTEIb. Haytzamc;z /COCTaBJIATH
KaK OKUCJIUTE, Hwutpatsl u HUTPUTEL, TpobiemMa ux ypaBueHust OBP ¢ ygactuem
.. COJIEPKAHUSA B C/X IPOTYKIIHH. A30THOM KHCIIOTHI, TPUMEHSTH ,
CC NOMydeHHC A30THBIE yIOOpEHUS COJIM @30THOM KUCJIOTHI B
JemMoHcTpanuu: MIPAaKTUYIECKOIl IeATETbHOCTH,
Bsaumopeiicteue MPOBOJUTH KA4YECTBEHHYIO
KOHLIEHTPUPOBAaHHOH a30THOM peaxIyIo Ha HUTPAT - UOH j
KHCJIOTBI C MEABIO. Tonyuam eo3moorcnocmu ]
JIa6. onbITHI: Hay4umoucsi: XapaKTepU30BaTh }
34. B3anmoeicTBue 0co0bIe CBOMCTBA }
KOHLEHTPHUPOBAHHOM a30THOI KOHUEHTPUPOBAHHOMN a30THOM
KHCJIOTHI C MEIBIO KHCJIOTHI
42. q)OC(bop. CtpoeHne aToMa U aJlJIOTPOTIHS Hayuamca:
CoeuHeHus (hocdopa, croiicTBa 6esoro u XapaKTepU30BaTh CTPOCHHE

KpacHoro ¢ocdopa, X npuMeHEHHE.

aToma ¢ocopa, OOBSICHAT




docdopa. OCHOBHBIE COEAUHEHUS: OKCH] 3aBUCHMOCTB CBOHCTB (hocopa
Toustie o dbocdopa (V) n oprodocthopnas kuc- | ot ero nonoxenus B [ICXD JI.1.
nota, pocdater. DochopHbie MeHnneneeBa, COCTaBIATh j
(ocoprbix ynoOpeHusl. XAMHUYECKHUE yPaBHEHUS, ]
YIOOpeHHsIX JleMOHCTpALIHM: XapaKTEPHU3YIOIME XUMUIECKHE
OO6pa3irsl IPUPOIHBIX CBOICTBa a30Ta
coenmHeHNH hocdopa. Obpa3mb B pe3yNbTaTe MPOBEACHUL
BaXHEUIINX ISl HAPOIHOTO 71a00PaTOPHBIX OIBITOB,
xo3stiicTBa hochaTos. MIPOBOJUTH KaUe€CTBEHHYIO
Jlab. onbITHI: peaximro Ha Gocdat - HoH
35. Topenue pocdopa Ha Bosnyxe u B | [lonyuam 6o3modcHocms
KHCJIOPOJE. Hay4umucs: OIUCHIBATh
36. Pacnio3naBanue gocdaron (u3uUecKre U XUMUYCCKHC
TIPOIIECCHI, SBISIONTUECS YaCTHIO
KpPYTOBOpPOTa BEIIECTB B IIPUPOJIE
43. | Yraepon CrtpoeHre aToMa U aJIOTPOTIHS Hayuamcs: xapakTepn3oBaTthb ]
yTiaepoja, CBOWCTBA €ro CTPOCHHE aTOMa yTIIepoaa, ]
MOIU(pHUKAINN 1 UX IPAUMCHCHHE. OOBSICHATH 3aBUCHMOCTH CBOWCTB | |
JdemoHcTpanuu: yriaepoJa OT ero MOJIOKEHHS B ]
[Tornomenue yriemM pacTBOPEHHBIX I[ICXD JI.1. Menneneena, ]
BEIIIECTB WM ra3oB. BoccTaHOBIGHHE | COCTaBIATH XUMUYECKUE
MeJIM U3 €€ OKCHJA YTIIEM. ypaBHEHHUS, XapaKTepU3YIOIIHe
Jlad. onbITHI: XUMHUYECKHE CBOICTBA yriepo/a
37. T'openue yris B KHCIOPO/Ie Tonyyam eosmoorcnocms ,
Hayuumucs: OTHCHIBATH
¢u3ngecKre U XHMUIECKHe ,
TIPOIICCCHI, SBISIONIUECS YACTRIO | |
KpPYTOBOPOTA BEIIECTB B MIPUPOJEL |
44. | Oxcunpl Oxcuanl yraepona (I11) u (IV), ux Hayuamecs:,
yriepoza CBOWCTBA M IPUMEHECHUE OTIMCBHIBATH CBOHCTBA OKCHJIOB
yriaepoja, COCTaBIATh
YPaBHEHHUsI peaKLui,
COOTBETCTBYIOIIUX «IETIOYKE) ]
[IPEBPALLEHUI . IPOBOJUTH }
Ka4ECTBEHHYIO PEAKIIHUIO 110 }
pacro3HaBaHUIO YTIEKHUCIOT0
rasa
Honyuam gozmodcnocms
HAay4umucs: MPOTHOZUPOBATH j
XAMHUYECKHE CBOHCTBA BEIIECTB
Ha OCHOBE MIX CBOHCTB U ‘
CTPOCHUS
45, | YroabHas VYronpHas kuciota. Conu yroapHOU Hayuamcs: ]
KICIIOTA U €6 KHCJIOTBI: KaJIBIUT, COJa, OTAII, UX JABaTh ONPEICIICHUS MOHATHAM | |
3HAa4YCHHE U MIPUPOJIE U KU3HU <OKECTKOCTH BOJIBI» ,0ITUCHIBATH ]
COTH. YEJIOBEKA. CBOWCTBA YroJIbHOW KHCJIOTHI, ]
JKecTkoCTb BOJIBI JXecTKoCTh BOJIBI 1 CTIOCOOHI ee COCTABJISATh YPABHEHUS PEAKLMM, | -
U CTI0cOOBI eé YCTpaHEHHUS. COOTBETCTBYIOIIUX «LIETIOYKE»
YCTpaHCHHUA JdeMoHcTpanum: MIPEeBPALEHUH , COCTABIAThH
OO0pa3iBl IPUPOIHBIX COCTUHCHUN Ha3BaHMs COJIEH yroJIbHOM
yraepoaa. O0pa3ipl BOKHEHIINX U1 | KUCIIOTHL, ,
HApPOJIHOTO XO3HCTBA KapOOHATOB. MPOBOJIUTH KAYECTBEHHYIO
JIa6. onbITHI: PEaKIMo Ha KapOOHAT - HOH ,‘
38. [Tomyuenue yroiapbHOU KUCIAOTHI U | Tloayuam 603m0iCHOCMb
n3ydeHne ee cBoiicTs. 39. [lepexon Hay4umucs: TPOTHOZNPOBATD
KapOOHATOB B THAPOKapOOHATEHI. XMMHUYECKHE CBOHCTBA BEIIECTB
40. PaznoskeHne ruapokapooHaTa Ha OCHOBE MX CBOMCTB H
HATPH CTPOCHHUS
46. erMHHf,’I CtpoeHne aToMa KpEMHHUS; Hayuamcs:,

KpPHUCTaJJINUECKUI KpEMHHUH, ero

XapaKTepru30BaTb CTPOCHUC




CBOICTBA U MMPpUMCHCHUEC

aToMa KpeMHUsI, 00BSICHATh
3aBUCHMOCTH CBOMCTB KpEMHUS
ot ero nonoxenus B [ICXD JI.W.
MeneneeBa, COCTaBIATh
XAMHUYECKHE yPaBHEHNUS,
XapaKTepU3yONIIe XHMUICCKIE
CBOMCTBa KPEMHHUS

Tlonyuam eo3moorcnocmo
HAy4umucs: TpaMOTHO
oOpamarbcs ¢ BeeCTBAMU B
TOBCEHEBHOM KU3HU

47. | CoenuHeHus Oxcup kpemuns (IV), ero mpuponusie | Hayuamcs:,
KPEMHHS Pa3HOBUIHOCTH. CI/IJ‘II/‘I‘KaTI)I. OIHCHIBATh CBOMCTBA OKCHJIA
3HayeHHe COeIMHEHUI KPEeMHUS B KPEMHHUSI, COCTaBJISITh YPaBHEHHsI
JKUBOH U HEXXUBOU IIPUPOJIE. peaknuii, COOTBETCTBYIOIUX
JdemoHcTpanum: «IETIOYKE» MPEBPALLECHUH . ]
OO6pa31bl IPUPOIHBIX COETUHEHUN MIPOBOJUTH Ka4eCTBEHHYIO }
KpEMHUSL. PEaKLuI0 Ha CUJIMKAT - HOH }
Jla0. onbITHI: Tonyuam eosmodicHocms
41. [lonyuyeHne KPEMHEBOU KHCIOTHI Hay4umucs . NIpOrHO3UPOBATh
U U3yYEHUE €€ CBOUCTB XMMHUUYECKHE CBOIICTBA BELLIECTB
Ha OCHOBE UX CBOMCTB U j
CTPOEHUS
]
]
48. | Cuinukatgas [TonsTHE O CHIIMKATHOM Hayuamcsa: npaktuyeckomy }
TIPOMBIILIEHHOCT MPOMBIIITIEHHOCTH. CTEKNO0, IIEMEHT, MIPUMEHEHUIO COEAMHEHUN }
KepaMuKa. KpEMHHUS ]
b JdeMoHcTpanum: THonyuam eo3modicHocms ]
OO0pa3ipl cTekIa, KepaMHUKH, IEMEHTa | HayuumbsCs: IPOTHO3HPOBATH }
XUMHUYECKHE CBOMCTBA BELIECTB
Ha OCHOBE MX CBOMCTB U
CTpOCHUS
v
,
]
49. | O600mEeHnEe IO Hayuamcsa: 006001aTh 3HaHUS U

TEME
«HemeTtaminy

MPEJCTaBITh UX CXEM, TaOJIHII,
Mpe3eHTalni




50.

KonTtpoibHasn
padora Ne3 no
TEME

KoHTpomnb nmpeaMeTHsIX 1

METaINpeIMETHBIX YICOHBIX JeHCTBUI

o teme «Hemerambn»

Hayuamca: npuMeHsTh
HOJTy4EeHHBIC 3HAHUS U
c(opMHPOBAaHHBIC YMCHUS IS
pereHns yaeOHbIX 3a1a4

«Hewmeramnnb»
]
TEMA 4. IPAKTHKYM 2. «CBOHCTBA COEJHHEHHH HEMETAJIIOB» (3u
51 IIpakTuyeckasi Perienue sxcriepuMeHTaNbHbIX 33134 | Hayuamces: oOpariarhcs ¢
paGora o teme «lloarpymnmna ranoreHoB» 71a00paTOpPHBIM 000PyI0BAaHHEM
P U HarpeBaTeJIbHBIMH NTpHOOpamMu
CIICHHUC B COOTBETCTBHH C MPaBUIIaMH
SKCICPpUMCHTAJIb TEXHUKH GE301aCHOCTH, ]
HBIX 3a71a4 10 ONMCHIBATH XUMUYECKUH
TeMe JKCIIEPUMEHT C IOMOUIBIO SI3bIKA |
«IToarpyrnma XUMUH, J€J1aTh BBIBOJIBI 110 ]
pe3ysbTaTtaM 3KCIEepUMEHTA. ]
TaJIOrCHOB» Honyuam eo3moorcnocmu ]
Hay4umucs: 0CO3HABATh ]
HEO0XOIUMOCTh COOIIOACHUS ]
npaBui b u OT mns coxpanenus | |
CBOETO 3/I0POBbS U ]
OKPY’KaIOIMINX
52 HpaKaneCKaﬂ Pemenne skcriepuMeHTaNbHBIX 33029 | Hayuamces: obpamarses ¢
paGora o teme «Iloarpymnmna kuciaopoaa» 1a60pPaTOPHBIM 000PYIOBAaHUEM
P U HarpeBaTeIbHBIMHU IPHOOpaMu
CLICHHC B COOTBETCTBUU C MPaBUIaAMHU
9KCIIEPUMEHTAJIb TEXHUKH 6e30I1aCHOCTH, ]
HBIX 3a71a4 11O ONMCHIBATH XUMUYECKUI
TeMe JKCIIEPUMEHT € IOMOUIBIO SI3bIKA
«[loarpyrma XUMUH, JIeJIaTh BBIBOJIBI 110
pe3yapTaTaM 3KCIIEPUMEHTA. ]
Kucnopona» Ilonyuam 603modcHoCmb j
Hay4umucs: OCO3HABATh ]
HEOOXOAUMOCTE COOJTIOIEHMUS
npaBui b u OT mns coxpanenust | |
CBOETO 30POBbI 1 ‘
OKPYXKaroLIIX ]
]
]
]
53 IMpakTHyeckan [Mony4yenwne, cobupanue u Hayuamcs: obpamarbcs ¢ }
paGora pacno3HaBaHUe a00paTOPHEIM 000pyIOBaHUEM | |
I ra3os Y HarpeBaTCIbHBIMU MPHOOpaMH | 1
OJIyHCHHCE, B COOTBETCTBUU C MPaBUIAMU ]
cobupanue u TEXHHUKM 0€3011acHOCTH, ]
pacrio3HaBaHUEC OIKCBIBATH XUMHUYECKUI
Tra3oB 3KCIIEPUMEHT € IOMOUIBIO SI3bIKA |

XUMMWH, OCJIaTh BBIBOOBI 110




pe3ysbTaTtaM KCIIEpUMEHTA.
Ionyuam eosmodicnocmo
HayuumCcs: 0CO3HABATH
HEOOXOIUMOCTE COOJTIOIEHNS
npaBuwi b u OT mns coxpaHeHus
CBOETO 3/I0POBbSI U
OKPYXKaIOIINX

]

]
]

Tema 5. Kparkue cBeieHnsi 00 OpraHn4ecKux coeinHeHusax (44.

54. | YrieBo JIOPObI Heopranuueckue u opranndeckue Xapaxmepuzoeams 0COOCHHOCTH | ]
BELIECTBA. YTJIEBOAOPOAbl. MeTaH, coCTaBa U CBOMCTB
3TaH, MPOIaH KaK MpeaeabHbIe OpraHUYECKUX ]
YIJIEBOAOPOBI. COEIMHEHU.
OTUIIEH U alleTUJICH Kak Paznuuams npenensHeie U
HeTpe/iebHbIC (HCHACHIIIICHHEIC) HenpeeabHbIE YIIEBOJOPOIBI.
YTIEBOAOPOABI. Haszvieamov u 3anucvieamo
'openue yrieBoa0poIoB. bopmyIbl
KauecTBeHHbBIE peakiy Ha (MoneKyIspHBIE U CTPYKTYpHBIE) | |
HeTpe/iebHbIE COCTUHEHNUS. BOKHEHIINX MpeACcTaBUTENEH
Peaxuus nerunpuposaHus VB.
JdeMoHCcTpauuu. Ilpeonazame SKCTIEPUMEHT T10
Mopenu Monexy pacno3HaBaHUIO COEAUHEHUN
Me€TaHa, 3TaHa, IPOoIaHa, 3TUJIEHa U HENpeeabHOIO CTPOCHHUSL.
arneTwieHa. Blaumopeticteue stunena | Habnrooams 3a XomoM
¢ OpOoMHOI BOJION M PaCTBOPOM XUMHUYECKOTO j
NepMaHraHaTa Kajus 3KCIIEPUMEHTA, ONUCLIBATNDL €T0 U
denamb BBIBOJIBI HA OCHOBE
HaOJIIOICHUT. _
Duxrcuposamsv pe3yIbTaThl
9KCIEpUMEHTA. ]
55. | Kucnoponaconepxa DTUNOBBIN CIIUPT, €TO MOJY4YCHUE, Xapaxkmepuzoeams CIUPTHI KaK
_56 e OpraHquCKHe MMPUMEHECHUE U q)HSHOHOFI/I‘IeCKoe KHUCJIOPOACOACPKAIIUEC
BELIECTBA. nercrBue. TpexaToOMHbIN CIIMPT OPraHUYECKHE COCIUHEHHS. A
rimnepuH. KadectBenHas peakuus Ha | Knaccughuyuposame CIUPTHI 10
MHOTOaTOMHBIE CITUPTHI. Y KCYCHas, ATOMHOCTH.
CTeapuHOBasi U HasbiBaTh npencraButeneit
OJIEMHOBAs KUCJIOTHI - IPEACTABUTENN | OQHO- U
KJ1acca KapOOHOBBIX KHCIIOT. JKUPHL. TPEXaTOMHBIX CIIUPTOB U ]
Msema. Aemoncrpanun. O0mme 3aIUCHIBATh UX (POPMYITBL. ]
XUMHUYECKHE XapakTepu3oBaTh KHUCIOTHI KaK j
CBOMCTBA KHCJIOT Ha IpUMepe KHCJIOPOJCOAEPKALLUE _
YKCYCHOM OpraHUYeCKHEe COSANHEHHS. _:
kucinoTel. KauecTBeHHas peakys Ha Hasvieams ipecTaBuTeICH
MHOTOQTOMHBIE CITUPTHI MpeaeIbHBIX U HEMPEIeTbHBIX
KapOOHOBBIX KHCIIOT U
3aIUCHIBATh UX (POPMYIIBL.
XapakTepHu30BaTh >KUPBI KaKk
CJIOXKHBIE 3(DUPBI, & MBUIA — KaK
COJTM KapOOHOBBIX KUCIIOT.
]
,
57. | Azotconepxamiue AmuHOrpymnmna. AMUHOKHCIIOTBIL. Xapaxmepuzoeamb aMUHBI KaK _
OpraHHYECKUe AMHHOYKCYCHas Kuciora. benku coziep Kalue aMUHOTPYIIITY

COEIMHEHMUS.

(npoTenHsl),

OpraHn4eCKue COCANHCHU.




nX (QYHKIHMU B )KHUBBIX OpPraHM3Max.
KauectBenun! JlaGopaTopHbie

onbIThI. 42. KauecTBEHHBIE peaKkInu
Ha OeNKM e peakIiu Ha OeNKH.

Xapaxmepu3zoeamuv
aMHHOKHCIJIOTBI KaK
oprannveckre aMm(poTepHbIE
COEIMHEHHSI, CTIOCOOHBIE K
PEaKIUsIM HOJINKOHACHCAIIUH.
Onucvieams TPU CTPYKTYPHI
0EITKOB 1 MX OMOJIOTHIECKYIO
pOJIBb.

Pacnio3naBaTh O€JIKH C TOMOIIBIO
LBETHBIX PEAKIHH.

Tema 6. O60011eHMe 3HAHMIT IO XUMHUM 32 KYPC OCHOBHOM IIKO0JIBI. (84.)

58. HepI/IOI[I/I‘—IeCKI/Iﬁ [Nepnomuaeckuii 3aK0H 1 Hayuamcsa: 0600marp
3aKOH U [Mepuoanyeckast cucrema nH(popMaIHIO 10 TEME B BUJIE
XUMUYECKHX DIIEMEHTOB CX€EM, BEITIOJHATEH TECTOBBIE ,
[Tepnoanueckas y
. . Menneneea. ®uznueckuii 3aJaHusg
CcucTeMa CMBICII [TOPSIIKOBOTO HOMEpa
J. . 3]eMEHTa, HOMEPOB NEPUOIa U
MeHpeneeBa B TPYIIIbL.
CBCTC TCOpHUH ]
CTPOCHUA aToOMa
59. | Bunbl Bupl XUMUYECKUX CBSA3EH M TUIIBI Hayuamca: 0606marp
XUMUYECKHIX KPHUCTAJUTHYECKUX PEIIETOK. nHPOPMALIKIO 110 TEME B BHIE

CBA3EU U THUIIBI
KPHUCTAJUIMYECKU

B3auMocBs3b cTpOEHUS U CBOWCTB
BECIICCTB

TaOJIMILBI, BEITTOJIHATH TECTOBYIO
pabory




X PENIETOK.
Bsanmocss3s
CTPOCHUSA U
CBOMCTB BEIIIECTB

60. Kj]aCCI/I(bHKaHI/Iﬂ Knaccngukarmst XuMrIecKix Hayuamca: 0600matp ]
XUMHUYECKIX PEaKIHii 0 pa3INIHBIM [IPU3HAKAM nH(pOopManuIo o TeMe B BUE }
o (4mcTo 1 cocTaB pearupyromux 1 CX€M, BBIMIOIHATH TECTOBBIC ]
peaKiuii o ,
00pa3yIoMXCsl BELIECTB; HATN41e 3a7aHus ]
pa3InaHbIM rpaHuip pasaena ¢as; |
Ipu3HaKaM. TerI0BoH 3(h(heKT; n3MeHeHne ]
CTeTIeHEeH OKUCIICHNS aTOMOB; :
CKOpOCTh UCTIONBb30BaHUE KaTalnu3aTopa; J
HarnpaBieHue npotekanus). CKopocTh ,
XUMHNYCCKUX .
N XMMHUYECKHX PEaKIUi 1 (haKTOPBI, <
peaknuu BIMSIOLINE HA Hee ,
]
61. | ducconuanus DJIEeKTPONUTHIECKAs! AUCCOLHAIIHS Xapaxmepusosams obmne
3JIEKTPOIHTOB B KHCJIOT OCHOBaHUH, cosnell. loHHbie CBOMCTBA KUCJIOT OCHOBaHMUI,
YpaBHEHHUS. Y CIOBUS NPOTEKAHUS coueit B cete TO/I.
BOZHBIX MOHHBIX YpaBHEHUI 10 KOHILIA Apeymenmuposamso
pacTBopax. BO3MOYKHOCTE MIPOTEKAHHS
HNonnsie XUMHUYECKHX PEAKIMH TIpH
YpaBHCHUS OIpPEJICICHHBIX YCIIOBUSX.
62 | OxucnurenpHO- ITonsiTne oxuciaeHNE U 3HaTH/IOHUMATD ]
BOCCTAHOBUTEIBLHBI BOCCTAHOBJICHUE, OKUCIUTENN U - XUMHYECKHE TTOHATHSL: }
e peakuuu (OBP). BOCCTAHOBHTEIH, ONPEACICHUE OKHUCITUTEIIh H BOCCTAHOBUTEITb, ]
CTETIEH! OKUCIICHUS 3JIEMEHTOB. OKHCJICHHE ¥ BOCCTAaHOBIICHHE. }
- OIIPENEIIATh: CTENEHb ]
OKHCIICHHS JJIEMEHTA B ]
COETMHEHUH, THUII XUMUIECKOH \
PEaxIy 10 U3MEHEHHUIO CTETICHH | |
OKHCJICHHS XUMHYECKUX
JIEMEHTOB.
63 Krnaccudukanus [IpocThie U CIOKHBIE BEMIECTBA. Hayuamcsa: o6obuiate
1 CBOMCTBA Mertaibl 1 HEMETAIIbI , COCTaB, nH(popManuio 1o TeMe B BUIE
kiaccudukanms. OOIe XUMUYECKHE | CXEM, BBINOJIHATH TECTOBYIO
HCOPTaHNUYCCKUX . .
CBOMCTBA OKCHJIOB U THJPOKCHIOB pabory. Hayuamcs: 0600maTh
BCIICCTB (ocHOBaHMi1, KUCIOT, aM(POTEPHBIX nH(popManuio 1o TeMe B BUIE
THIPOKCHIOB), con B cBete TO/] CX€M, BBITIOJIHATH TECTOBYIO
paboty
64. | Utorosasa TpeHuHr-TeCTUPOBAHUE 110 Bvinonusms TeCTH B hopMaTe ]
-65 KOHTPOJIbHAS BapuadTam [ A mponuisIx JeT u OI'D 3a Kypc OCHOBHOH IITKOJIBI. ]
JIEMOBEPCUHU AJIEKBATHO OyeHu8ams CBOU ]
pabora 3a kypc . 3HaHU 32 KypC OCHOBHOM }
XHMHH OCHOBHOU HIKOJBI. APpryMEHTHPOBAHO }
IIKOJIBI 8b10UpPaAMb BOZMOXHOCTD CAA4YH
OI'D no xuMumu.
Ipoeyuposams cOOCTBEHHYIO
00pa3oBaTeNbHYI0 TPACKTOPHIO
10 M3YYEHHIO XUMHH B CpETHEH
IIKOJIE.
66 | Peseps




TpeOoBaHUA K YPOBHIO NOATOTOBKHU YYaIIMXCS

B pe3ynbrare uzydeHus XuMuHM Ha 6a30BOM YPOBHE YUCHHUK JTOJDKECH

3HATH / IOHUMATD:

*  XUMUYECKYI0 CUMBONUKY. 3HAKA XHUMHUYECKHX DJIEMEHTOB, (POpMyIIbI
XUMHYECKUX BEILIECTB U YPABHEHUS] XMMUUYECKUX PEAKIINIA;

* gaicHellue Xumuueckue nNOHAMUA. XUMUYECKUNA AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEIIbHBIE AaTOMHAasi M MOJIEKYJIIpHAsT MacChl, WOH, XHMHUYECKas CBS3b,
BEIIIECTBO, KJIacCU(UKAIIMS BEIIECTB, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BeM,
XUMHYECKasl peakiusi, KiacCu(puKalusi peakiui, OKUCIUTEIb U BOCCTAHOBUTEb,
OKHCJICHUE ¥ BOCCTAHOBJICHWE, KHUCIIOTHBIE W OCHOBHBIE CBOMCTBA, CKOPOCTh
XMMHUYECKOW pEaKIMM, Karajau3, XMMHYECKOE PABHOBECHUE, YTJICPOJHBIA CKEJIET,
(byHKIIMOHATBHAS TPy, U30MEPUsl, TOMOJIOTHS;

®OCHOGHbBlIEe Meopuu  XUMUU. XUMHUYECKOM  CBSI3H, DJIEKTPOJIUTHYECKOU
JIMCCOIIMAIINH,

CtpoeHust OpraHuYeCKUX COCIMHEHUM, TEOPUIO CTPOCHUSI OPraHUYECKUX BEIIECTB;
® OCHOBHbBIE 3AKOHbI XUMUU . COXPAHEHHUSI MACChl BEIIECTB, MOCTOSIHCTBA COCTAaBa,
MEPUOIMYECKUI 3aKOH;

*gaiCHellue geuiecmea U Mamepuaivl. OCHOBHBIE METAJIJIbI M CIUIABbI; CEpHAs,
COJIsTHAsl, Aa30THAas, YKCYCHasi KHUCJOThI; IWIEJIOYM ,aMMHUAK, MHUHEpPAJIbHbBIC
yaoOpeHusi, MeTaH, dTUJICH, alleTUJIEH, OCH30JI, ATAHOJ, >KUPbI, MbLJa, TJIFOKO3a,
caxapo3a, KpaxMmaj, KIeT4daTka, O€JKH, HWCKYCCTBEHHBIE ¥ CHHTETHYECCKHE
BOJIOKHA, Kay4yyKH, IJIACTMACCHI;

YmMmerhb

* HA3b16AM b . XUMUYECKUE JIEMEHTBI, COEJUHECHUS N3YUYEHHBIX KJIACCOB;

* 00vbacHamp. (HUNUECKUN CMBICI aTOMHOTrO  (MOPSAKOBOr0) HOMeEpa
XAMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIbI M NEPUOAA, K KOTOPBIM DJIEMEHT

MPUHAUICKUT B mnepuoandeckorn cucreme /.M. MeHnneneeBa; 3aKOHOMEPHOCTH



U3MEHEHUSI CBOMCTB 3JEMEHTOB B IMpPEAENax MalblX [EPUOJOB M TJIaBHBIX
MNOJATPYIIIT; CYIIHOCTh PEAKIIMA HOHHOTO OOMEHA;

* Xapakmepu3oeamy: XVUMHUYECKHUE DJIEMEHTHI (OT BOJOpOAA A0 KajblUs) Ha
OCHOBE HX TMOJOKEeHUs1 B nepuoguyeckon cucreme J.M.Menneneesa wu
OCOOEHHOCTEW CTPOEHMsSI UX aTOMOB; CBSI3b MEXKIY COCTaBOM, CTPOCHHEM M
CBOMCTBAMM BEILIECTB; XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX
BEILECTB;

* onpedenams. COCTaB BEUIECTB MO0 UX (HOpMysaM, MPUHAMJIECKHOCTh BEIIECTB K
OINPEJEICHHOMY KJIaCCy COEMHEHU, TUIIbl XUMHYECKUX PEaKIHil, BAJIECHTHOCTb U
CTENEHb OKHUCJIEHHUS DJIEMEHTa B COCAUHEHUSX, TUI XUMHUYECKOH CBSI3H B
COEIMHEHMSIX, BO3MOKHOCTb IIPOTEKAHUS PEaKuii HOHHOTO OOMEHa;

* cocmagnams. (HOPMyJIbl HEOPraHUYECKUX COEAMHEHHI H3YYEHHBIX KJAacCOB;
CXEMBl CTPOEHHUS aTOMOB NEPBBIX 20 3JIEMEHTOB IEPUOAMYECKON CHUCTEMBI
JI.11.MenneneeBa; ypaBHEHUsI XUMUYECKUAX PEAKIUN;

* oOpauiampca ¢ XUMUYECKOU MOCYI0M U J1a0OpaTOpHBIM 000PYI0BaHUEM;

* pacno3naéamsp ONBITHBIM IyTEM KUCJIOPOJ, BOJOPOJ, YIJIEKUCIIBIN a3, aMMHUaK;
PacTBOPBI KUCIIOT U IIeJI0UeH, XJIOpUa-, Cyiab(dar-, KapOOHAT-UOHBI;

® @bIUUCAAMD . MACCOBYIO JOJI0 XUMUUYECKOTO 3JIEMEHTA 10 (OopMyJie€ COCTUHEHMS;
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE; KOJIMUYECTBO BEIECTBA, 0OBEM WIJIM MacCy
M0 KOJIMYECTBY BEIIECTBA, O0BEMY HJIM MACCE PEAreHTOB WU MPOAYKTOB PEAKIINH;
UCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON ACSITEIbHOCTU U
MOBCEHEBHOM KU3HU JJISL:

* 0€30MacHOTO OOpaIlleHUs C BEIIeCTBAMU U MaTepUaIaMH;

* 3KOJIOTUYECKH I'PaMOTHOTI'O MTOBEJAEHUS B OKPYIKaIOIIEH Cpee;

* OLIEHKH BJIMSTHUS XMMHUYECKOTO 3arpsi3HEHMsI OKPYXalolel cpelbl Ha OpraHu3M
YEJI0BEKa;

* KPUTHYECKOU OIIEHKHA UH(POPMAITUHU O BEIIECTBAX, UCIIOJIH3yEMbIX B OBITY;

YuyeOHO-MeToAN4YeCKHE CPpeIcTBA 00yUYeHMsI



Y4eOHO-MeTOANYECKUA KOMILIEKT

1.IlpuMepHast mporpaMmma OCHOBHOT'O 00111er0 00pa3oBaHus 10 XUMUU (0a30BBIi

YPOBEHb);

2.ABtopckas nporpamma O.C.I"abpuensiHa, cooTBeTCTBYOIIas DeepaabHOMY
KOMIOHEHTY ['ocynapcTBeHHOTO cTaHAapTa 00IIero 00pa3oBaHus U IOMyIICHHAS
MunucrepctBoM oOpa3oBanus u Hayku Poccutickoit @enepanuu (O.C.I'abpuensn
[Iporpamma kypca xumuu juist 8-11 kitaccoB 00111e00pa30BaTEIbHBIX YUPEKICHUN

/ O.C.I'abpuensH. — 8-¢ uzganue, nepepadoTanHoe U gonoHeHHOe — M.: [Ipoda,
2011r.).

3. - ®enepanbHbIi 0a3UCHBIN yUeOHBIN IJIaH ISl CpeHero (II0JHOTO) O0IIEero

oOpazoBanus. M.: Jlpoda, 2008. (cOOpHUK HOPMATUBHBIX JOKYMEHTOB)

4. Xumus. 9 k 51.: KoHTposibHbBIE ¥ TpOBepoUHbIe paboThl K yueOHuKy O. C.
[Mabpuensna «Xumus. 9» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u
ap. — M.: Ilpoda, 2010r.

5.I'abpuensiu O. C., OctpoymoB U. I'. MU3zyyaem xumurio B 9 k 11.: Jlugakruueckue

Marepuaibl. — M.: biuk motoc, 2010r.

6.I'abpuensu O. C., AumykoBa A. B. Pabouas terpanp. 9 x 1. K yuebnuky O. C.
["abpuensna «Xumus. 9». — M.: [Ipoda, 2011r.

7.T'abpuensu O. C., Bockoo6oitaukopa H. I1. Xumus B Tectax, 3aj1auax,

ynpaxkaenusix. 8— 9 k. — M.: Jlpoda, 2010r.

8 Tl'abpuensn O.C, SAmykoBa A.B. Terpanp anga 1ab0paTOPHBIX OMNBITOB U

nmpakTudeckux padoT. 9 ki. k yuebnuky O.C. ['abpuensna «Xumus. 9 kmacey. —

M.: dpoda.



10.Xumus. 9 kimacc: KOHTPOJIbHBIE U MPOBEpOUHbIe paboThl K yueOHuKy O.C.

["abpuensna «Xumus. 9 knacey /U.I.IlpucsrunaM.: Ipoda, n3narenbcTBo

«Dx3amen» Mocksa 2004.-127c.

http://www.fipi.ru [Topran ®UIIN — denepanbHbIi HHCTUTYT IIEAarOrHYECKUX

U3MEpEeHUH

http://www.ege.edu.ru ITopran EI'D (uadopmanmronHoi mognepxku EI'D)

http://www.probaege.edu.ru IMopran Enunelii s5x3aMeH

http://edu.ru/index.php ®enepanbubii mopran «Poccuiickoe 00pa3oBaHuE)

http://www.infomarker.ru/top8.html RUSTEST.RU - benepanbHBIN HEHTP

TCCTUPOBAHUA.

http://www.pedsovet.org Beepoccuiickuii Matepuer-Ilencorer.

HNuTepHeT-pecypcsbl:

http://www.mon.gov.ru MuHiCcTepcTBO 00pa30BaHUS U HAYKU

Jlutepatypa a8 yuureis
["abpuensn O.C, OctpoymoB W.I'. HacTonbHast kHura yuutens. Xumus. 9 Kii.:
Meroanueckoe mocooue. - M.: JIpoda.
Xumust. 9 xi1.; KoHTposabHbIE U TpoBepoUHbie padboThl kK yueoHuky O.C.
INabpuensna «Xumus. 9 / O.C. I'abpuensn, I1.H. bepeskun, A.A. Yiiakosa u nip. -
M.: Jipoda. 2010r
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Xumus. 9 knacce: lunaktuieckne KapTOuKd — 33JaHUs TI0 XUMUH K YICOHUKY
O.C.I'abpuensina «Xumus. 9 kimaccy H.C.IlaBnosa /M.: Ipoda, n3natenbcTBo

«Dx3amen» Mocksa 2011.- 126c¢.

JIuteparypa a1 yyammxcs
["abpuensn O.C. Xumus. 9xnacc: yueO. st oOuieoOpaszoBar. YupexjaeHui. — 14-e
u3a., uctp. — M.: Jlpoda, 2008
[Nabpuensn O.C., SAmykoBa A.B.. Xumus. 9 kmacc. Tetpanp anga nabopaTopHBIX

OMBITOB U MPAKTUYECKUX pabor. - 7-u3a— M.: JIpoda, 2011r

["a6puensn O. C., AmrykoBa 4. B. Pabouas tetpanp. 9 k 1. K yuebnuky O. C.
IMabpuensna «Xumus. 9. — M.: [Ipoda, 2011r.

T.C., Hazapoga, Jlapoa B.H. KapTel-uHCTpyKIIUH 1JI1 TIPAKTUYECKUX 3aHSATUN
o xumuu 8-11 ki1.-Mocksa.: Bnamoc,2009.

JlonmosiHUTEILHAS JIUTEpaTypa

*AxmetoB H.C. Heopranmueckast xumus. Y4ebHoe mocoOue /s ydaniuxcs 8-9 kii.

K. ¢ yrayOu. uzyd. Xumuu. — 3-e uzal. — M.: [Ipocsemenue, 1992. 191 c.

«Xumusi: CnpaBounbie Marepuanbl: Ku. mnsa ywammxcs/ FO.Jl. Tperbsaxos, H.H.
OnerinuxoB, JI.A. Kecnep u ap. — 2-e uza. nepepad. — M.: IIpocsemenue, 1988. —
223 c.

*.Epemun B.B, H.E.Ky3pmenko COopHHK 3aay M ynpakHeHH nmo xumuu 8-11

kimacc. M.: JIpoda,2008.

*CutnukoBa JI.H.,Tapacosa JI.FO. Coopauk 3amau 9 — 11 kmacca u mocTynaromumx

B BY3bI JIJIsl CAMOCTOATEIbHOU padoThl. M3aarenscTBO «Yuntens» Bonrorpan



HuTepHer — pecypcebl:

1. Alhimik www.alhimik.ru

2. KOHCIIEKTHI M0 XUMUHU JJIS IIKOJIBHUKOB

3. Xumug g Bcex Www.informika.ru

4. Xumus s Bac www.chem4you.boom.ru

5. Xumus. OOpa3oBaTeIbHbIN CalT JJIs IMIKOJLHUKOB WWW.hemi.wallst.ru
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