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IHosicHuTEeNLHAA 3aNIUCKA

Pa6ouas mporpamMmma «Xumust 8 — 9 Kaccel» cocTaBiieHa Ha ocHOBe [IpuMepHO mporpaMMpl
OCHOBHOTO o0miero oOpasoBanusi u Ilporpammel Kypca xumum a8 8-9 KiaccoB
obmeobpazoBarenbHblx  yupexaeHuin YMK Jlyamna B.B.. [Ina peamuzanum PaGoueit
POrpaMMbl UCTOJB3YeTCsl y4eOHO — METOAWYECKMHA KOMIUIEKC, BKIIOYAIOMINMN Y4eOHHUKH
Xumus. 8 knacc. B.B.Epémun, H.E.Ky3pmenko, A.A.J/lpo3onos, B.B.JIynun; nox pexa. mpod.
H.E.Ky3pmenko u akan.PAH B.B.Jlynuna. M.: [lpoda, Xwumms. 9 kmacc. B.B.Epémun,
H.E.Ky3pmenko, A.A.Jlpo3zonos, B.B.JIynun; mon pen. npod. H.E.Ky3pmenko u akang.PAH
B.BJlynuna. M.: [lpoda, pexoMeHIOBaHHBIE K HCIIOJIB30BAaHHIO B 00I1€00pa30BaTEIbHOM
mporecce B 00pa30BaTENbHBIX YUPEKACHUSIX, PEATU3YIOMIMX 0Opa30BaTENbHBIE MPOrPaMMBI
o011ero o0pazoBaHMs ¥ UIMEIOIIUX TOCYAAPCTBEHHYIO aKKPEIUTALUIO.

Pabouass mporpamma BkiIrO4YaeT Bce Tembl, npeaycmorpeHHbie @I'OC ocHOBHOro 00IIIero
00pa3oBaHMs 110 XUMHUU U aBTOPCKOI MporpaMMoi y4eOHOro Kypca.

Pabouas mporpamma cocraBieHa B cooTBeTcTBHM ¢ [lonoxkenuem o mopsiake pa3paboTKH U
yTBEpKACHUST pabouuMx MporpaMM Yy4eOHbIX mpeameTroB, kypcoB B MKOVY  «Cpennss
o0meobpazoBarenbHas mkoja Ne5y.

B cootBerctBun ¢ ®I'OC OOO, [IpumepHOii mporpamMmbl H3ydeHne Kypca «Xumus» B 8,9
KJlaccax BO3MOXKHO MO 2 4yaca B Hemenro. Ha mpoxokieHwe TporpaMMHOrO Marepuana
OTBOJUTCS 1O 68 4acOB B T'OA.

Kanenmapno — tematuueckoe ruiaHupoBanue Pabodeil mporpaMMbl mpearnoiaraeT Haaudue
MPAKTUYECKUX ¥ KOHTPOJIBHBIX PadoT.

8 KJ1acc: MpakTHYEeCKUX padoT — 5; KOHTPOJIBHBIX paboT — 4
9 kJmacc: mpakTUYECKUX paboT — 5; KOHTPOJIBHBIX padoT - 4

KonTponbable paboThl MPOBOIATCS IOCIE 3aBEPLICHUS W3Y4YEHHs] KOHKPETHOTO pasfena.
[IpeoOmanaromeid (Gopmoil TEKyImIero KOHTPOJS BBICTYIACT IHUCHMEHHBIM (ITPOBEPOYHBIC
paboThl, TECTUPOBAHKE) U YCTHBIN onpoc (PpOHTATBHBIN U UHAUBUAYAIbHBIN orpoc). Popmoii
MIPOMEXYTOUHOM aTTecTauuu ais 8-9 KiaccoB sABISETCSA rojl0Bas OTMETKA, KOTOpas SIBIISETCA
cpenHeil apudmMeTnyeckoil OTMETKOM 3a Bce 4eTBEPTH. [ ocymapcTBEHHAs UTOTOBAas ATTECTAIS
B 9 kiacce npoBoutcs B popme OI'D (1o BeIOODPY).



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOMO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YyUYaOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
UCCIIEIOBATEIHCKOW, TBOPUYECKOIN U APYrUX BHIIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOHM JIeSITEILHOCTH TPH BBIMOJHEHUH y4eOHBIX, MTO3HABATENBHBIX 3a/1a4, BBITOJHECHUU
XUMHYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOINOMOINM B Tpolecce 3TOM y4eOHOU IesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE M TOCTYNKH CBOMX TOBapHIIECH C TO3WLIUU HPABCTBEHHBIX W IPABOBBIX HOPM C
y4€TOM OCO3HAHUS ITOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIIIOUINE OCHOBY JIJIS
NOHMMaHHS ~ CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha MOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOJIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH TpHU OOpalleHHH C XUMHYECKUMH BEIIECTBAMH B OBITY M pealbHOU
JKU3HU;

5) TPy10BOT0 BOCIIMTAHMS



HMHTEPEC K MPAKTHISCKOMY M3YUEHHUIO MPOPECCHI M TPYya Pa3IuIHOIO POJIa, YBAXKCHHE K
TPyAy H pe3yibTaTaM TPYIOBOM JAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHMW 10 XUMHHU, OCO3HAHHBIM BBIOOp WHIWBUIYaTbHOW TPACKTOPUU
MPOJO/DKCHHUST 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHON MPO(heCCHOHATBLHOM JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TPO(HECCHOHATILHOM Ccpeie;

6) 3K0JI0rM4ecKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K IIPHUPOJIC KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0Oe30macHOro odOpasa »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTH COOJTFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaKKE B CUTYALHSX, YIPOXKAIOIINX 370POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJIydaeMble NPH HM3yYCHUH XUMHH, JUIS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPEOH, ISl MOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PEHICHUS
MIOCPEJICTBOM METOJIOB XMMHUH, SKOJIOTUYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBAThCS UM B
M03HABATEILHOM, KOMMYHHUKATHBHOM U COLMAILHOW MIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33PEHUST OOIICHAYYHbIC TIOHATHS (3aKOH, TCOPHS, MPUHIIMII, TUNIOTEe3a, (HaKT, cUcTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPhIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
peIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIC Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOPbIE O0OECICUMBAIOT (OPMHPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YYEOHOMU JCATEIIbHOCTH.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBble JloruuecKue aeiicTBHs:

YMEHHsI HCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TP OCBOSCHUU 3HAHUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSTHUSIMH), UCIIOIH30BATh TIOHATHUS JJIT OOBSICHEHUS
OTJICNbHBIX (DAKTOB W SIBJICHWMN, BBIOMPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKAITUN
XUMHUYECKHX BEIIECTB M XMMHUYECKHUX PEaKlUi, YyCTaHABIMUBATh MPUINHHO-CIICICTBEHHBIC CBSI3U
MEXy O0BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHbIE,
10 aHAJIOTHH ), JJIaTh BBIBOJBI U 3aKITIOUCHUS;

YMEHHE MPUMCHSITH B MPOIecCe TO3HAHMS MOHATHS (MPEJAMETHBIC W METAlpeMETHEIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYeckas (GopMylia W ypaBHEHHE XUMHYECKOH pEakIMu — TPU PEIIeHUHd Yy4eOHO-
MO3HABATENIBHBIX  3aJa4, C Y4ETOM OTHUX MOJEIBHBIX IMPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MIPOTHUBOPEYHS B M3ydaeMBbIX IIPOIECCAX U SBICHHSIX.

Ba3oBble ucciieoBaTeIbLCKHE AeHCTBYUS

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

PHOOpPETEHUE OIBITa TIO IIAHUPOBAHUIO, OPTaHHW3AIIMH W TPOBEJCHHUIO yUECHUYCCKHX
SKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M IPOIIecca, CAMOCTOSTEIIEHO TPOTrHO3HPOBATh €0



pe3yiabTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OINbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM paboTe.

Pabora ¢ unopmanmeii:

yMEeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(YOPMALMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHMS], OJYYaeMYI0 U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJISIpHAs JIMTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh pa3IMuHble METObl U 3aIIPOCH] IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOIb30BAHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOIHH, OBJIaJI€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeiCTaBICHUS
UHPOPMALMUM U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMHu,
npyrumu popmamu rpaduku U ©X KOMOMHALIUSAMU;

YMEHHME MCHOJIb30BaTh M aHAIM3UPOBATh B IpolecCe YYEOHON U HCCIEeI0BaTENIbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBILUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMmyHuKaTHBHBIC yHHBepcaibHble YueOHbIe 1eliCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHUU) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
IPEeUI0KEHHOH 3a/1a4H;

YMEHMSI IPEACTABIIATh MOJyUYEHHBIE PE3YJIbTAaThl I03HABATEIbHON JESTEIIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XMMHUYECKOTO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHUIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHMsI yueOHOTO0 COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM I103HABATEIbHOU U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MpPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIAS COBMECTHBIX AEUCTBHM, ONPENEICHUE KPUTEPUEB TI0 OLICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LU ACSITEIbHOCTH, IIJIaHUPOBaTh, OCYIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIbHOCTh, BHIOMPATH
HauOonee HPQEeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHbIX M IO3HABaTEJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEUCTBUM NpH
BBIIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3yjbTaTa 3asBICHHOMN LN,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUHU 3aJIaHUM.

IMPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBJICHHOTO JaHHOM (exnepanbHO pabouell mporpaMMoM, BBIIEISIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHsS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHol o0nactu «XUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHNIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLIUsAX.

K xonuy oOyuenus B 8 kiiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHITHM: aTOM, MOJEKYJA, XUMUYECKHUM

JJIEMEHT, TMPOCTOE€ BEUIECTBO, CJIOXKHOE BEIIEeCTBO, CMeCh (OJHOpPOAHAs H



HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHUYECKOTO
AJIEeMEHTa B COCIMHEHHH, MOJIAPHBIA OO0BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaKUMii: peaky COeANHEHMsI, peaK[UK Pa3IoKEeHUs, PEAKIIUN 3aMELeHUs, PEaKIIUU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakuuu, sIpo aToMa,
AJICKTPOHHBIA CJIOW aroma, aTOMHas OpOUTallb, PaAUyC aroMa, XUMUYECKas CBS3b,
HOJISIpHAst M HENOoJsIpHas KOBAJEHTHas CBA3b, MOHHAs CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHLIEHTPALUs) B PaCTBOPE;
WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHM U NPUMEHATh 3TH
HOHSITHS IIPH ONIMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIS COCTaBICHHMsS (OpMYd BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OIpesieNIATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIICKHOCTb BEIIECTB K
OnpeAeNEHHOMY KJaccy COEAUHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(KOBaJIGHTHAsi U MOHHAs) B HEOPraHMUECKUX COECMHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHUMaHHE MNEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

ONKCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonnyeckoil cucTemsl
XUMHUYECKHX AJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noArpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble ¥ OonblMe MEPHOAbI, COOTHOCHUTH
0003HaueHMsl, KOTopble UMeroTcs B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsii sapa, OOIIee YHCIO 3JIEKTPOHOB H
pacripeielieHUe UX 10 3JIEKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (opMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMUMHUYECKON PEaKIINH;

IPUMEHSTh OCHOBHBIE ONEpAIUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHe, 0000IIeHre, CUCTEMAaTHU3allNI0, KIacCu(UKAIUIO, BBISBICHUE MTPUYHMHHO--
CIIEICTBEHHBIX CBSI3€M — JUIsl M3YYEHHs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKLIUH,
€CTECTBEHHO-Hay4YHbIE ~ METOJIbl  NO3HaHUs  —  HaOImIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

cleoBaTh IpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0i U  J1abopaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH 10 BBIOJIHEHUIO Ja00pPaTOPHBIX XUMHUYECKUX OIBITOB MO MOITY4YEHUIO



U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA WU KHCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPENECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh
U IIPOBOAMTH XMMHUYECKHE 3KCIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C IOMOILBIO UHIMKATOPOB (JIaKMyc, eHON(TaTenH, METUIOPAHXK U APYTrHe).

K konny oOydeHus B 9 kjacce IpeaMETHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHMX MOHATHI: XUMHUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYECKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpPEaKIuH HOHHOrO OOMeHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XHUMHUYECKas CBs3b
(KoBaJIeHTHasl, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH pEakUuu, HpeleNbHO JIOIyCTHUMas
koH1eHTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM WU TPUMEHSTH 3TH
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBi€HUsS (OpMyn BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENsATh BAJICHTHOCTh M CTENCHb OKUCJICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dopMyiie, XxapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUTMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynna)» u «mobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe NEpPUOJIBI,
COOTHOCHTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IepUoAMYEecKOd Talnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX IJIEMEHTOB (COCTaB U
3apsn A1apa, 00IIee YUCIIO 3JIEKTPOHOB U pacHpeeIeHne UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B MpEJeNax MajblX NMEPUOAOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBATh) OOIME W CHENU(PUYECKHE XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MTOATBEPIK/Asl ONMMCAHKUE TTPUMEPAMHU MOJIEKYJISIPHBIX H
MOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYCCKUX PEAKITUN;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0YEd U COJIEH,
MIOJIHbIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEPKJAIOIIUX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBpAIlICHU B Pa3INYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh MpaBuja MOJb30BAHUS XHMHUYECKOM TMOCYyIoM #  J1abOpaTopHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYYCHHUIO
1 cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YIJICKHUCIIOTO Ta3a);

MIPOBOAMUTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YyYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
INPUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTU3aIlUI0, BBISIBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIECTB M XMUMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJIEHHWEe, W3MEPEeHUEe, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICICHHBII).



Coaep:xxanue yueOHOro Kypca

8 kiacc
BBenenue
MecTo XMMHH Cpelii eCTECTBEHHbIX Hayk. [Ipeamer xumumu.
Tema 1. [lepBoHayajibHbIe XMMHUYECKHE TOHATHSA
BemectBo. UYwmctele BemectBa M cMecd. Meroabl pasneneHuss cMecei (pribTpoBanue,
OTCTaWBaHUE, BBIMIAPUBAHUE, IIEPETOHKA). ATOMHO-MOJICKYJISIpHOE ydeHHe. 3HadueHue pador M.
B. JlomonocoBa u JIx. MHamproHa misi GOpMUPOBAHUS ATOMHUCTHUYECKOTO MHPOBO33PEHUS.
XUMHUYECKUM 3JIEMEHT KakK BUJ aTOMOB. CUMBOJIBI 3J1EMEHTOB. PacnipocTpaHeHHOCTh 3JIEMEHTOB
Ha 3emJie U B KocMoce. MoJiekya Kak Melbyaiiias 4yacTuia BelecTa, 001a1aonas ero
XUMHUYECKMMH CBOMcTBamMM. BemiecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, UMEIOLINX MOJIEKYJISIpHOE cTpoeHne. XuMHuueckue (hopMyIibl.
Maccet aToM0B U MoJieKyIL. [ToHsTHE 00 OTHOCUTENILHON aTOMHOW U MOJIEKYJIIPHOM Macce.
[IpocTeie u crokHble BemiecTBa. MeTamibl U HemeTaulbl. OpraHudyeckue U HEOpraHU4YecKue
BelecTBa. VI3MeHeHus, mpoucxoasimue ¢ BeniecTBaMu. Du3nyeckue SBICHUS U XUMHUYECKUE
peakiuu. [Ipu3Haky XUMHYECKHX peakiil. XMMUYECKHE MPOIIECCHl B OKPY’KAIOIIEM HAC MUPE.
3aKOH COXPAHEHHS MAacChl BEIIECTB. YPaBHEHHE XUMHUYECKON peakiuu. OCHOBHBIC THIIBI
XUMHYECKHX pEaKlWi: pasjoKeHHe, COeqUHEHHe, 3aMmelleHue, oOMeH. Beluncienue
OTHOCHUTEIIEHOM MOJIEKYJIIPHOW MacChl BemmecTBa 1mo (opmyne. Beraucienne MaccoBOW 0JU
9JIEeMEHTa B XUMHUYECKOM COCAMHECHUH.
JleMoHCcTpanMoHHbIe ONBITHI. O0pa3lbl MHIMBUYaIbHBIX BELIECTB (METaJlJIbl, HEMETAaJLIbI,
CIIOXKHBIE BEIIECTBA) M cMecel (pacTBophl, rpaHuT). ['openune Mmarnus. Kumenue cnupra.
['openue cimpta. ONBITHL, TOATBEPKAAIONINE 3aKOH COXpPaHEHUsI Macchl BemecTB. OOpa3oBaHue
aMMHuaka TIpU pACTHUPAHUU CMECH TallleHOM U3BeCTH C XJIOPUIAOM aMMOHHUS. OIBITHI,
JEMOHCTPHPYIOIIHNE TIOSBJIICHUE OKPACKU MPU CMEIICHUH JBYX PAaCTBOPOB (TaHHMHA U Cylb(daTa
xenesa (II), cynedara menu (II) u ammuaka, xentoil kpoBsiHON conu U xynopuna xenesa (II0),
Hutpara ceuHua (II) u nonuna xanus, ¢penondranenna u menoun). Paznenenne cMecu METHOTO
KYIOpOoca U Cepbl pAaCTBOPEHUEM.
JlabopaTopHblie ONBITHI
3HAKOMCTBO C 00pa3iiaMy MPOCTHIX U CIIOKHBIX BEIIECTB.
Paznenenue cmeceil.
XuMuyeckue siBieHus (TpoKaTuBaHHe MEIHOW MPOBOJIOKH; B3aUMOJAECHCTBHE MeNa C KUCIOTOM,
paziokeHue caxapa Ipu HarpeBaHuH).
Pa3znoxxenne manaxura.
IIpakT4yeckune padoThI

1. 3uakomcTBO ¢ nabopaTopHbIM oOopynoBaHueM. [IpaBuia Oe3omacHocTu mpu padoTe B

XUMHUYECKOH JTabopaTOpUH.
2. OumcTka 3arps3HEHHON TTOBApPEHHOW COJIH.

Tema 2. Kuciopoa. Bonopoa. Boga. Pactopsl

Kucnopon, ero pacrnpocTpaHeHHOCTh, B MpHUpoAe, (U3MYECKHMEe M XUMHYECKHE CBOMCTBA,
NoJy4deHue B J1abopatopuu M npuMeHeHue. OKCUAbl METANIOB U HEMETauloB. BaleHTHOCTS.
CocraBnenue ¢GopMysn Mo BaJleHTHOCTH. Bo3myx — cmech ra3oB. Beimenenue xuciopoma u3
Bo3ayxa. [loniarue o6 MHEepTHBIX Tazax. ['opeHHe CIIOKHBIX BellecTB B kuciopoje. CtpoeHue
IJaMEeHW, Temmeparypa BocmuiameHenus. [lmazma. Tymenue mnoxapoB. OTHETYIIUTEINb.
Mennennoe oxucnenue. [lonstue o0 amtorpormu. O30H — aUIOTPONHAs MOIUPHUKAIMS
KHucioposa. Bomopoa, ero pacmpocTpaHEHHOCTh B Mpupojne, (HU3HYECKHEe W XUMHUYECKHE
CBOWCTBA, MoJlyuyeHHe B Jaboparopuu U npumenenue. Kucnorsl u comu. CoctaBienue Gopmyn
coneii. Conu, wucnoisdyembie B ObiTy. Boma, ee ¢usuueckue cBoiictBa. Ilomyuenue
JUCTWIIIIMPOBAaHHON BoJbl. KpyroBopoT Bozbl B npupoze. PactBopsl. PacTBopuMOCTh BeleCTB B
BOJE. 3aBUCHUMOCTH PaCTBOPUMOCTH OT TEMIICPATYpPbEl W JaBJICHUA. Maccosas J0JIA



pacTBopeHHOro BeuniectBa. Kpucrammoruaparel. XuMmudeckue cBoiicTBa Bonbl. [lomydenue
KHCJIOT TPHU B3aWMOJCHCTBUU OKCHUJIOB HEMeTauioB ¢ Bojoi. [loHaTne 00 OCHOBaHUSX.
[Tonydenue mienoyerd npu B3aUMOJCHCTBUU C BOJOW AKTUBHBIX METAIJIOB WJIM MX OKCHJOB.
[IpencraBnenue 0 KUCIOTHO-OCHOBHBIX MH/IUKATOPaX.
JleMoHCTpaIMOHHBIE ONBITHL. ['OpeHue yris, cepsl, pocdhopa u xenesa B kucinopoe. [Ipuemsl
Tymenus miaamenu. [lonyuenue Bonopona B annapare Kumma, ropeHue Boaopoa Ha BO3AYXE.
BoccranosieHne okcuzaa Merauia BOXOpPOAOM. B3pbelB rpemydero rasa. Bsaumopeincrtsue
okcuna docdopa (V) ¢ Bomoit. Ileperonka Bompl. YBenuueHne o0ObemMa BOIBI PU 3aMEp3aHUU.
3aBUCUMOCThH PACTBOPUMOCTHU COJIM OT TeMIEpaTypbl. BrinajeHne KpucTamuioB Ipyu OXJIaKICHUN
HACBILIIEHHOI'O pacTBopa (HUTpaTa Kallus, alfOMOKAJIMEBbIX KBAacIOB, MOAWJA CBUHIA). Mepbl
0e30macHOCTH Mpu paboTe ¢ Kucioramu. B3aumoneiictBue Hatpus ¢ Bojoil. Bzaumopeiicteue
BOJSTHOTO T1apa ¢ xene3oM. ['amenue u3Bectu. PaznoxeHue Boibl 3JIEKTPUUECKUM TOKOM.
JlabopaTopHble onbIThI. [lonydeHue KuCIOpoa MpU Pa3IOKEHUU KHUCIOPOACOIAEPIKALIUX
coequuenuil. [lomydeHwe BOJIOpOJlIa M HM3YYEHHUE €ro CBOMCTB. 8. [lermapartaunuss MeIHOTO
Kyrnopoca. 9. PacTBopuMOCTb TBEp/BIX BEIIECTB B BOJE U €€ 3aBUCHUMOCTh OT TeMriepaTypsl. 10.
Pacnio3HaBanue pacTBOpOB KUCIIOT M1 OCHOBAHMM € MOMOILBK) WHIUKATOPOB.
IIpakTyeckue padoTsbl.

3. IlonyuyeHue KuUCIOpPOJa pa3jOKEHHEM IEpMaHraHaTa Kajlusg M H3y4YEHUE CBOMCTB
KHCIJIOPOJA.

4. IIpuroToBiieHHE pacTBOpPA C 3aJJAHHOW MAaCCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA.

Tema 3. OcHOBHBIE KJIACCHI HEOPrAaHUYECKUX COeNHEHUI

Oxcuapl, UX KiIaccupuKalnus, B3aUMOJCHCTBUE C BOAOH, KHUCIOTaMM U  IIEJIOYAMHU.
BsanmopeiicTBre MeXAy KUCIOTHBIMU U OCHOBHBIMU OKCHAaMHU. KHCIIOTBI, UX KiIacCU(pHUKAIIHS,
B3aUMOJICIICTBHE C METaJulaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSAMH M coisiMu. IlonsTHe o
psne HanpspkeHui MetaioB. OCHOBaHUS, UX KiIaccu(UKaIus, B3aUMOJICHCTBUE 1IEI0YEH ¢
KHUCJIOTHBIMHM OKCHJAAMH, KUCIIOTaMH U COJIIMU. Pa3iokeHue HepacTBOPUMBIX B BOJIE OCHOBAHUH
npu HarpeBaHuH. AMQOTepHBIE OKCHIBI M THIPOKCUABL. Peakmust HeWrpamuzanuu. KucnoTHo-
OCHOBHbIE HHIUKATOPbl. COJM, UX PEAKLUU C KUCIOTaMH, EI0YaMU U APYTUMU COJISIMHU.
[ToHsiTHE O KUCIBIX M OCHOBHBIX COJISIX. Y CJIOBMS, IPU KOTOPBIX peakiysi oOMeHa MPOTEKAET J10
KOHIa. ['eHeTHuecKas CBA3b MEKYy OCHOBHBIMH KJIACCAMU HEOPTAHUUYECKUX COEAMHEHUH.

JleMOHCTPAllMOHHBbIE OMBIThI. 3HAKOMCTBO C 0O0pa3liaMd OKCHUJOB. XHMHMYECKHE CBOICTBa
pacTBOPOB KHUCJIOT, COJIeH U menodeil. Peakuus Heltpanuzaunu. BzanmoierictBue okcuaa Meau
C cepHOll kucioTol. B3aummopelicTBue kapOboHaTta MarHus ¢ cepHoil kuciaoroil. OcaxneHue u
pacTBOPEHHUE OCAKOB COJIEN U HEPACTBOPUMBIX THAPOKCUIOB.

JlabopaTopHbIie ONBITHI.

XUMHUECKUE CBOMCTBA OCHOBHBIX U KHCIOTHBIX OKCHJIOB. Y CIIOBHSI HEOOPATUMOTO MPOTEKaHUS
peakuuii oOMmeHa. XHMHUYECKHE CBOWCTBA KHUCIOT M oOcHoBaHuM. IlomyueHue ocankos
HEpacTBOPUMBIX THAPOKCHUIOB U W3yuyeHHe UX CBOMCTB. I[lomyueHue amMpoTEepHOro ruIpOoKCHaa
Y U3y4eHHe ero cBoicTB. HelTpanu3amus 1meaoun KUCIOTOW B MPUCYTCTBUU (DeHoIdTaIenHa.

IIpakTuyeckue padoTsbl.

5. T'eHermyeckass CBsI3b MEXAY OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX COCIUHEHUU
(BBIMTOJTHEHUE TIETTOYKH XUMHUYECKUX TPEBPAIEHU ).

Tema 4. Ilepuoguyeckuii 3axon /I. U. MenpaeneeBa. Ctpoenune aroma. XuMu4eckasi CBf3b.
CrpoeHue BemiecTB B TBEPAOM, JKMIKOM M ra3000pa3HOM COCTOSTHUSIX



[TepBble TOMBITKH KIACCHPHUKAIUN XUMUYECKUX AJIEMEHTOB. [ pyIIIBI 2JIEMEHTOB CO CXOJIHBIMU
cBoicTBaMH. AM(OTEpHBIE OKCHIBI U TUAPOKCHIBI Ha IpUMepe TUHKA. [leproaudeckuii 3aK0H

u Ilepuogmueckass cucrema xumudeckux odiemeHtoB JI. W. MenneneeBa. Ctpykrypa
[Tepuonnueckoii cuctemMbl XxuMH4eckux aemeHTtoB JI. M. MenpaeneeBa: Manbpie ¥ OOJIbIINE
nepuoabl, rpynnst u noarpynmnsl. Hayunsit noasur /1. 1. Menneneesa. IIpenckasanue cCBOMCTB
€lIe HE OTKPBITBIX 3JIeMEHTOB. I[lnaHeTrapHas Mopenb CTpoeHUs aToMa. ATOMHOE SJIpo.
N3otonsl. [lopsiakoBbiii HOMEpP XUMHUYECKOTO JIEMEHTa — 3apsia siapa ero aroma. CoBpeMeHHas
dbopmynupoBka I[lepuoanueckoro 3akoHa. PacmpeneneHue 3IEKTPOHOB B JICKTPOHHBIX CIIOSX
ATOMOB XUMHUYECKHUX 3JEMEHTOB 1—3-r0 mepruomoB. XapaKTepUCTUKa XUMUYECKUX 3JICMCHTOB
No 1—20 Ha ocHOBaHMM HX TOJI0KEHUS B [lepuoanyeckoi cucreMe XMMUYECKUX AjieMeHTOB [1.
N. MenpeneeBa u cTpoeHuss UX aroMoB. Merauibl U HemeTayuiel B llepuonnueckoi cucreme
xumudeckux anemeHtoB JI. M. MenneneeBa. DiekTpooTpuuarelbHOCTh. KoBajgeHTHAs CBS3b.
Mexaau3m o0pa3oBaHwMs, MOJIIPHAS M HEMOJSIpHAs CBsI3b. HampaBJIGHHOCTh M HACBHIIEHHOCTH
KOBaJICHTHOM cBsi3u. CBOMCTBa KOBaJEHTHBIX coeauHeHuil. MoHHas cBa3b. KoopaumHanmroHHoe
yrcno. CTpoeHre TBepAbIX BemlecTB. Kpucrammueckue u amopdHBIC BEleCTBA. ATOMHBIC U
MOJIEKYJISIpHbIEC KpUCTalibl. IOHHBIE KPUCTAIIIBI.

JleMoHcTpalnuoHHbIe ONbITHI. [loka3z 00pa3oB MIENTOYHBIX METAUIOB U ranoreHoB. [lonydenue
OKCHJIOB HEKOTOPBIX AJIEMEHTOB 3-TO MEPHO/a U3 MPOCTHIX BEIIECTB, PACTBOPEHUE UX B BOJC U
UCIIBITAHUE PACTBOPOB HWHAWKaTopamu. Bosronka wmoma. OOpasibl MOHHBIX W KOBaJCHTHBIX
COCOMHEHUN. MoJenu KpUCTALNIMYECKUX PEIIETOK KOBAJIEHTHBIX M HOHHBIX COEJIWMHEHHIA.
CormnocraBieHue JeTy4eCT! pa3InyHbIX KUIKOCTEN U TBEpABIX Ted. CKUKEHUE CEPHUCTOTO Tras3a
WJTH 3HAKOMCTBO C 00pa3ioM CKIKEHHOTO ra3a.

JlabopaTopHble onbITHI. 3HAKOMCTBO C 00pa3laMyd METAJJIOB U HEMETAJJIOB. 3HAKOMCTBO CO
CBOWCTBaMH KOBAJICHTHBIX U MOHHBIX COCTUHCHUH. AMGDOTEPHBIC CBOMCTBA THIPOKCHU/IA IIHKA.

9 kJ1ace

Beenenue

Tema 1. Crexmomerpusi. KoimyecTBeHHbIC OTHOIICHUS] B XHMHHU

Pacuetsl mo xuMuueckum GopmMmynamMm — HaXOXKICHUE MACCOBOM JIOJIM AJIEMEHTA B COCIUHECHHH.
BriBon hopmyinbl coequHeHus. Mollb — eAMHHIIA KOJTHYECTBA BEIIECTBA.

3akoH ABorajpo. Mossipablii  00beM  HACATbHOTO Ta3a. AOCONIOTHAsSE W OTHOCHUTEJIbHAs
MJIOTHOCTH T'a30B.

Pacuertsl no ypaBHeHUAM peakiuii. Berunciienue maccol, 00beMa WM KOJUYECTBa BEIECTBA IO
M3BECTHON Macce, 00beMy WM KOJHYECTBY BEIIECTBA OJHOTO M3 PEAreHTOB WM MPOIYKTOB.
PacueTbl 00BEMHBIX OTHOIIIEHHM Ta30B B PEAKITUSX.

PacueTsl 10 ypaBHEHUSAM peaklMil B ciydyae, KOTrJa OJTHO U3 BEIIECTB HAXOAMUTCS B HEJIOCTATKE.
Bpluncinenue Maccbl OJHOIO M3 MPOAYKTOB pEAaKIMM II0 Macce MCXOJHOIO BEIECTBa,
COJZIEPIKAILETO ONPEAEICHHYIO JOJII0 IPUMECEH.

Brixoa xumuueckoi peakuuu. OnpeenieHne BbIXo/a.

JleMOHCTPAalMOHHBIE ONBITHI. [I0Ka3 HEKOTOPBIX COEAMHEHUI KOJIMYECTBOM BellecTBa 1 MOJb.
JlemoHcTpanust MOJISIpHOTO 00beMa UAEaTbHOTO ra3a.

Tema 2. XumMnueckasi peakuusi

Teoprst 37EKTPOJUTUYECKON AUCCOLMALMM. OJIEKTPOIUTBIM HEIIEKTPOJIUTHL. Jlucconmanus
KHUCTIOT, coyieid U ocHoBaHUU. CuiibHBIE U cnabbie AnekTponuThl. CreneHs aucconuanuu. Mou
TUAPOKCOHUS. JIOHOPHO aKIenTOpHBI MEXaHW3M OOpa3oBaHMs KOBAJCHTHOHM CBsi3u. Peakiuun
MOHHOTO OOMEHa M YCIOBUSA HMX MpoTeKaHus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIIHH.
Crenenp oxucnenus. Ilpoueccsl okucienusi-BocctaHoBieHusi. CocTaBlieHHE 3IIEKTPOHHOIO
Oananca. TUTMYHBIE OKUCITUTENHN U BOCCTAHOBUTEIH.



[MpuHIMIT ACHCTBUS XWUMHYECKUX MCTOYHHUKOB TOKa. OJekTponu3. TerioBoil 3ddext
XUMHUYECKOW peakiuu. [IoHsITHE 0 CKOPOCTH XMMUYECKOU peakunu. Karanu3aropsl.
Knaccugpukanuss XUMHUECKHMX pPEAKIMHA MO PA3IUYHBIM IPHU3HAKAM: HM3MEHEHUIO CTENCHH
OKHUCJICHHS XMMHUYECKUX 3JIEMEHTOB, MOIVIOIICHUIO WIM BBIICICHUIO YHEPIUH, HAIWYUIO WU
OTCYTCTBHIO KaTalu3aTopa.
JleMOHCTPALHOHHBIE ONBITHI. DJICKTPOIIPOBOAHOCTh BOABI U BOIHBIX PAaCTBOPOB Pa3IMYHBIX
coequHeHU. PaznoxeHue auxpoMaTa aMMOHHUSA. OK30TEPMUYECKHME U SHAOTEPMHUUECKHE
peakuuu. BiusHue paznuuHbix (akTOpoB (TeMIepaTypa, KOHLEHTpAILHs, CTeIeHb N3MEJIbYeHUs
TBEP/IOI0 BEIIECTBA) HA CKOPOCTh B3aUMOJICHCTBUS [IUHKA C COJITHOM KUCIOTOM.
JladopaTopuble onbIThbl. IIpoBenaeHue peakiuii oOMEHa B pacTBOpax AJIEKTPOJUTOB.
OnpeneneHue KUCIOTHOCTU Cpelbl PACTBOPOB  pa3iM4HbIX BemiecTB. Kartamutuueckoe
pa3I0XKeHUe NEPOKCHUIa BONOPOAA.
IIpakTyeckue padoTsbl.

6.OKcrepuMEeHTaIbHOE PELIeHUE 3a/1a4 10 TeMe «DNEKTPOIUTUYECKAs JUCCOLIMALIU».
Tema 3. Xumus HeMeTaJVIOB
OnemeHTsl HeMeTaluibl. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUs, 00Ine cBoHCcTBa. ["aoreHsr —
ayIeMeHTHI ThaBHoU noarpynmbl VII rpymnmer. O0mast XapakTepucTuKa HOATrpyNIbl. Bo3MokHbIe
CTEIICHU OKUCJICHHUS.
Ocobennoctu ¢ropa. XJop, €ro pacupoCTPaHEHHOCTh B MPUPOJE, MOTydeHue, GU3NIecKue U
XUMHYECKHE CBOWCTBA, mpuMeHeHue. Xnoposogopod. ConsHas KUCIOTa M €€ COJIN.
KauecTtBennas peakius Ha xjaopua-uoH. Onpenenenre noga kpaxmaiaom. [lopsaok BeITecHEHUs
OJIHOTO TajioreHa IpyruM U3 pacTBOPOB I'aJIOTEHUIOB.
Cepa, ee HaxoXJIE€HUE B MPUPOJE, ALIOTPONHUs, (PUINYECKUE U XMMHUYECKHE CBOMCTBA.
CepoBogopon. Cynbduabl. Cepuuctoiii ra3. Oxcun cepsl (VI) (cepHblil aHruapun) u cepHas
kuciaota. OKHUCIUTENbHbIE CBOMCTBA KOHLEHTPUPOBAHHON cepHOMl kucioThl. [lomyuenue u
IPUMEHEHHUE CEpHON KUCIIOTHI (6€3 TEXHOIOTHYECKON CXEMBI).
KauectBeHHast peakuus Ha Cyib(aT-HOH.
A30T, ero HaxOXJACHHUE B NPUPOJE, BAJICHTHBIE BO3MOXHOCTH aTOMa a30Ta. A30T KaK IIPOCTOE
BeulecTBo. Du3nyeckue M XHUMHUYECKHE CBOMCTBA, IoJiyueHue, npumeHeHue. I[IpoGiema
CBsI3bIBaHMA aTMOc(epHoro azoTa. IIpeacraBienne o0 MUHEpaIbHBIX Y100pEHUSX.
AmMmuak. CrtpoeHue MoJIeKynbl, (U3MUYECKHME M XHMHUYECKHE CBOWCTBA, MoyiyueHue (0e3
TEXHOJIOTHYECKON CXEMBI) U TPUMEHEHNE.
Conu ammonus. KauecTBeHHas peakiysi HA HOH aMMOHHMSL.
Oxcunpl azora. A3otHas kucnora. [lonydyenue, pusndeckue 1 XUMHUECKUE CBOMCTBA, peaklus ¢
Metaimiami. [Ipumenenne azotHoi kucnotel. Hutpatel. Kpyrosopot azora.
®ocdop. benstit pocdop. [Tonydenne u npumenenue kpacHoro dochopa. Oxeun docdopa (V)
(pochopusbrit anruapun) u pochopHas KUCIOTA.
AnmMa3 u rpaduT — aJIaJUIOTPOIIHBIE MOAM(UKALINK yriaepojaa. AacopOuus. YrapHslid ra3, ero
CBOICTBa M (PU3HMOIOIMYECKOE ICUCTBHE HA OpPraHu3M. YTJEKUCIbIN a3, yrojbHas KUCIO0Ta U ee
coiu. Kpyrosoport yrineposa. I[TapaukoBsiit 3 ekt u ero nocuaencTusl.
Kpemuuii. Oxcun kpemuus (IV), kpemnaueBas kucinora u cunukatel. Crexno. Kepamuka. [lemenT
u OetoH. CTexsio — npumep aMmop(HOro Marepuania.
XHMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEeH cpeibl OKCUAAMHU CEPbI U a30Ta.
JleMOHCTpallMOHHBIe ONBITHI. [[onydeHne xiopa M HW3y4eHHE CBOICTB XJIOPHOW BOJBI.
KauecTBeHHast peakuus Ha XJIOpUI-HOHBI. Peakuust coennHeHus cepbl U jkenesa. JlelicTBue
KOHIIGHTPUPOBAaHHOW CEpHOM KHUCIOTHI Ha Menb U caxapo3y. OOyrimBaHue JTy4YHMHKH
KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTOU. ['openue cepoBogopoaa.
Ocaxzaenue cynbpunoB merauioB. [lomyuenue cepHucroro rasza. KauecTBeHHas peakuus Ha
CepHHUCTHIN ra3. PacTBopeHne ammuaka B Bojie. AMMuUayHblid ponTaH. [lonyyenne aMmMmuaka us
XJIOpHJIAa aMMOHHMSI M €ro B3aUMOJICHCTBUE C XJIOPOBOZOPOAOM. BsaumopeiictBue menu c
pa30aBIeHHON U KOHIIEHTPUPOBAHHON a30THOM KHUCIOTOM.



BsaumoneiictBue ¢ochoproro anruapuna c¢ Bogou. I[lorsjomieHune akTUBUPOBAHHBIM YIJIEM
razoB M BEIECTB, PAaCTBOPEHHBIX B BOJE. 3HAKOMCTBO C KPHUCTAUIMYECKUMH pEHIETKAMHU
rpaduTa u anmasa.

JladopaTopHble onbIThI. M3ydueHre CBOMCTB COJITHONW KMCIOTHI. 3HAKOMCTBO ¢ 00pa3IiaMu Cephbl
u cynb(uaoB MetaiioB. KadecTBeHHast peakiysl Ha CEPHYIO KUCIIOTY U ee conu. Pacro3naBanue
cynbduToB. Paznoxenue xnopuga ammonus. CBoictBa opToPocPOpHON KHUCIOTHI U €€ COJCH.
3HaKOMCTBO ¢ o0OOpa3l[aMd MHUHEpPANbHBIX yaoOpeHuil. O3HAKOMJICHHE CO CBONCTBaMHU
kapOoHaTOB U ruapokapOonatoB. KauecTBennass peakuus Ha KapOoHaT-uoH. CBoiicTBa
KPEeMHHEBOM KHCIOTBI M PAacTBOPOB CHJIMKATOB. O3HaKOMIIEHHE C 00Opa3laMu HpPUPOIHBIX
CUJIMKATOB, CTPOUTEIIbHBIX MaTepUANIOB, MEJIOM, U3BECTHAKOM, MPaMOPOM, KBapLEM, INIMHOU,
IIOJIEBBIM LLIIIATOM.

IpakTnyeckne padoThbl.

7. DKciepuMEHTAJIbHOE pelleHre 3a1a4 1o reMe «Hemeramibi.

8. [TonyueHne aMmMuaka v ONbITHI C HUM.

9. Ilomyuenue okcuaa yriepoaa (IV) u nuzydenue ero cBoicts. Pacnio3naBanue kapOOHATOB.
Tema 4. Xumus MeTa/1JIOB

ITonoxenue metaiwioB B lleproanueckoi cucteme xumudeckux anemeHToB /. 1. Menneneesa.
Crtpoenue atoMoB MeTauioB. [lonarue o metamuueckoi cpszu. OOlMe CBONCTBA METAJIOB.
Crioco6b1  momyueHust MetayioB. lloHstHe o MeTammypruu. Psn HampspkeHHE MeTalIoB.
BblTecHeHHe OIHOrO MeTajuia JPYrUM M3 PacTBOpa COJIM. 3HAYEHHUE METAUIOB B HAPOJIHOM
XO3MCTBE.

[enounsie Metamnbl. OOmIas XxapakrepucTuka noarpymnmnsl. Hatpuid, ero ¢gpusmdeckue cBoicTBa,
B3aMMOJICICTBHE C HEMETAJUIAMU U BOJOM. XJiopuJ HaTpus — noBapeHHas coiyib. KapOonar u
rUApoKapOOHAT HATPUS, UX IPUMEHEHHE U CBOMCTBa. OKpalIBaHKe MJIAMEHH COJIIMH HaTPHSL.
Kanpuuii — npeacraBuTenb CEMENCTBA IIEITOYHO3EMENBHBIX METAIUIOB. DU3nyeckue CBONCTBA,
B3aUMOJICCTBUE ¢ HeMeTaulaMu U Bojou. CoenuHeHus kaibius. Mpamop. ['mnc. U3BecTs.
CrpoutensHble Marepuanbl. OkpalivBaHHE€ IUIAMEHU COJSIMH  KajlbLus.  AJIFOMMHHUU.
Ou3nyeckue M XUMUYECKHE CBOMCTBA, MpUMEHEHHE. AMMOTEPHOCTh OKCHIA U TUIPOKCHIA
amoMuHus. JlypaJrtoMHH KaK OCHOBAa COBPEMEHHOM aBUAIMH.

Kenezo. Ouznyeckue U XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C KHUCIOPOJOM, KHCIOTAMU,
xaopom). Coenunenus xene3a (II) u xenesa (I1I). KauectBennas peakiust Ha non >xenesa (I11).
UyryH u cTajlb — Ba)KHEWIIME CIUIAaBBI )Kejie3a. 3aKajeHHas M OTIyIlIeHHas craib. Koppo3us
Kenesa.

JleMOHCTpaUMOHHBbIE ONBITHI. B3auMOAEHCTBUE HATPUA U KaJIbLUA C BOAOU. I opeHne HaTpus B
xyope. OkpamMBaHHe IJIAMEHM COJISIMM HATpUsl M Kaublivgd. B3aumopneiicTBue altOMHHHS C
BOJIOM, pacTBOpaMH KHUCJIOT U mienodeil. Boccranomnenue okcuma xeneza (III) amomunuem.
«CaTypHOBO JepeBO» (B3aUMOJEHCTBHUE ITMHKA C PAacTBOPOM HHTpara cBUHIA). [lomydeHue
JKEJIE3HOr0 KYIIopoca pacTBOPEHUEM XKelle3a B CEpHOU KuciioTe. OKMCIEHUE THAPOKCHIA Kelle3a
(IT) na Bo3ayxe. Koppo3zus xenesa.

JlabopaTopHble oONBITHI. 3HAKOMCTBO C oOpa3llaMd MeETalJIoOB U CIUlaBoB (pabora ¢
KOJUIeKIIMSAMHU). PacTBOpeHue Maruus, sxene3a U IIUHKa B COJITHOM KuciioTe. BeITecHEHHEe 0AHOTO
MeTajula JIpyruM U3 pactBopa coid. OCaxkKIEeHWEe W PACTBOPEHHE TUIIPOKCHUIA ATFOMUHHUSL.
Onpenenenne coequnenuit xenesa (I1I) B pactBope mpu moMoru pogaHuaa Kaiusl.

Tema 5. O6001meHne cBeeHNiT 00 31eMEHTaX H HEOPraHMYECKHX BellecTBax
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB DJIEMEHTOB M MPOCTHIX BEIIECTB B TJIABHBIX MOATPYIINAX U
B MaJibIX MEpPHOJIax. 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB CJIOKHBIX COCUHEHUN AIIEMEHTOB —
BBICIINX OKCHJIOB U THAPOKCHUJIOB, JIETYIHX BOJIOPOIHBIX COSTUHEHHUH.

JleMOHCTPAIIMOHHBIE ONBITHI. O0pa3ibl MPOCTHIX BEIIECTB-METAIJIOB U HEMETaNIOB 2 T0 U
3 o nepuojoB.

JlaboparopHble onbIThl. lchnblTaHWEe MHAUKATOPOM BOJHBIX PAacCTBOPOB  BOAOPOJIHBIX
COEIMHEHUH a30Ta, KUCIOPO/1a, CEPBI U XJIOPA.

Tema 6. HauanbHble cBefeHNsI 00 OPraHMYeCKUX COeITMHEHUIX



[Tonstue 00 opranuyeckod xumud. [IpHuuMHBI MHOrO0Opa3usi OpPraHWYECKUX BEIIECTB.
Crtpoenue opranndeckux BemiecTB. Mzomepus. Kimaccudukanmsi opraHndecKux BEIIECTB.
YrneBogopoasl (MeTaH, 3TaH, MpoMaH, OyTaH, STWIEH M alleTUJICH): CBOWCTBA U NPHUMEHEHHE.
[TpupoaHble HCTOYHHUKH YTIIEBOAOPOAOB: IPUPOAHBIH ra3, He(Th, yrob.

Kucnoponconepxaiue opranndeckue BemectBa. CrnupTbl (METaHOJ, 3TAHOJI, 3TUJIICHIJIMKOIb,
[JIMLIEpUH): CBOWCTBA M IpuMeHeHHe. KapOoHOBble KHCIOTBHI (YKCyCHas, CTeapuHOBasd,
oneuHoBast). JKupsl. VYrneBoael (IWIIOKO3a, KpaxMmall, LEJUI0J03a). AMHUHOKHCIIOTHI
(amuHOYKCYCHas KucioTa). bemku.

JlabopaTopHble onbIThI. V3yueHre CBONCTB YKCYCHOM KUCIIOTBI



TemaTH4yeckoe IJIAHHPOBAaHUE Kypca

8 KJtacc

Tema paznena KoanuectBo [IpakTnueckue
4acoB paboThI

IlepBoHa4YaIbHBIE XUMUYECKUE ITOHSATHUS 17 2

BocnurarenbHbIiM INOTCHINAJI:

YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOLIEHHH MEXIy YYUTEJIEeM M €ro YyYEeHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPHATHIO YUAITUMHCS TPEOOBaHUN M MPOCHO yuuTes,
NPUBJICYCHUIO UX BHUMaHUS K 0OCY)KJZaeMoil Ha ypoke WH(pOpPMAalUH, aKTHBH3ALUU HX
MIO3HABATEJIbHOM JESATEIILHOCTH;

MPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX ()OPM pabOThI yHALTUXCA: HHTEIIEKTYalbHBIX UTP,
CTUMYJIMPYIOUIMX TTO3HABATEIBbHYI0 MOTHMBALIMIO IKOJIBHUKOB; IUIAKTUUECKOr0O TeaTpa, Iae
MOJTy4YeHHbIE Ha YpOKE 3HaHUSI OOBITPHIBAIOTCS B TE€ATPAJbHBIX IMOCTAHOBKAX; AMCKYCCHIA,
KOTOpBIE NAIOT YYalIMMCS BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JIMAJIOTa; TPYIIOBOM pabOThl WM paboThl B Tapax, KOTOPHIE y4aT HIKOJIbHUKOB KOMaHIHON
paboTe 1 B3aMMOACHCTBHIO C IPYTUMH JIETHMH;

Kucnopoa. Oxcunpl. BaneHTHOCTB ‘ 8 1

BocnurarenbHbIN TOTEHIIMAT:

YCTAaHOBJICHUEC JOBCPUTCIIbHBIX OTHOILIEHUH MEXKAY Y4YuTCIEM MW C€ro YUCHHUKAMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHUSATHUIO YUAITUMUCS TpEOOBaHUN U IPOCHO yuuTes,
NPUBJICUCHUIO UX BHUMaHUS K 00CyKJaeMoW Ha ypoke HMH(pOpPMaluH, aKTUBM3ALUU HUX
MMO3HABATEIIFHOM JeITCIbHOCTH;

opranm3anus IIecTBa MOTHBHPOBAHHBIX M JPYIUPOBAHHBIX YUYalIMXCA HAI HX
HEYCTEBAIOIUMH OJHOKIACCHUKAMHU, JIAIOIIEro MIKOJIBbHUKAM COIMAIbHO 3HAYMMBINA OTIBIT
COTPYJHUYECTBA M B3aUMHOM MOMOIIIH;

Bonopon. Kuciorsr. Cosn ‘ 8 -

BocrnurarenbHBIN TOTEHIINAT:

YCTAaHOBJICHHE JIOBEPUTEIHHBIX OTHOIICHHA MEXIy YYUTEIeM H €ro YYeHUKaMH,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHATHIO YYAITUMHCS TPEOOBAaHUN M MPOCHO Y4UTEs,
NPUBJICYCHUIO UX BHUMAHUSA K 0OCYXJaeMol Ha ypoke HMH(OpMaluu, aKTHBH3ALMH HX
MO3HABATENIbHOM JEATEIbHOCTH;

opraHuM3zanus Ie(cTBa MOTHUBUPOBAHHBIX M 3PYIUPOBAHHBIX y4YalIMXCAd HaJ HX
HEYCIEBAIOIMMHU OJHOKJIACCHUKAMHM, JAIOLIEro IIKOJIbHUKAM COLMAIbHO 3HAYMMBIN OMbBIT
COTPYJHUYECTBA U B3aUMHOW TOMOIIIH;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOIIETYP, KOTOPHIE TTOMOTAIOT MOICPKATh MOTHBAIIHIO JIETEH
K TIOJTyYSHHIO 3HAHWMN, HaJQ)KMBAHUIO TTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B KIIacce,
IIOMOTAIOT YCTaHOBJICHHIO JOOPOJKENaTeIbHON aTMOc(epsl BO BpeMsl YPOKa;

Bona. PactBopsl. OcHOoBaHuUs ‘ 9 1

BocnurarenbHbIN TOTEHIIUA:

YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOLICHUM MEXAY VYUYUTEIEM U €ro Y4YEHHUKaMH,
CITOCOOCTBYIONIMX MO3UTUBHOMY BOCHPUATHIO yUalTUMUCA TPEOOBAHMIA U TPOCHO yUUTENS,
NPUBJICYCHUIO UX BHUMaHUS K 0OCYKJZaeMoi Ha ypoke WH(pOpPMAaluH, aKTHBH3ALHUU HX
MMO3HABATEILHOM JeSITEeIIbHOCTH;

Oopranusanus Hle(bCTBa MOTHUBHUPOBAHHBIX W OPYAUPOBAHHBIX YydallUXCd HaAd HUX
HEYCIIEBAIOIIUMHU OJHOKJIACCHUKAaMH, NAIOIIETO IIKOJbHUKAM COLMAJIbHO 3HAYUMBINA OITBIT
COTPYJIHMYECTBA U B3aNMHOW IOMOIIIH;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEYP, KOTOPHIE IOMOTAIOT MOAEPkKAaTh MOTHUBALIMIO 1€TEN




K MOJy9YEeHHIO 3HAHUI, HaTa)KHBAaHHIO ITO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUI B Kiacce,
HIOMOTaIOT YCTAaHOBIICHHIO TOOpOKeNIaTeIbHON aTMOC(Eephl BO BpEMsI yPOKa;

O000menne cBeaeHUu O BaxHeHmux Kiaccax | 11 1
HEOPTaHMYECKUX COCAMHCHUN

BocnurarenbHbIN ITOTEHIIAA:

YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOUICHUH MEXIy YYUTEJIeM M €ro Yy4eHUKaMu,
CHOCOOCTBYIOUINX MO3UTUBHOMY BOCHPHUATHIO yYaIIUMUCS TPeOOBAHUN M MPOCHO YUHUTE,
NPUBJICYCHUIO UX BHUMaHUS K 00Cy)KJaeMoil Ha ypoke WH(POpPMAalWH, aKTHBH3AIHUU HX
MO3HABATEJIbHOM JESATEILHOCTH;

opraHuzanys [mepcTBa MOTHBUPOBAHHBIX W OJPYIUPOBAHHBIX y4allUXCS HAA HX
HEYCIIEBAIOIMMHU OJHOKJIACCHUKAMM, JAIOLIEro IIKOJIBHUKAM COLIMAIbHO 3HAYUMBIM OIBIT
COTPYJHUYECTBA U B3aUMHOW IOMOIIIH;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEYP, KOTOPHIE IOMOTal0T NOIJAEpKATh MOTHUBALIMIO 1€TEH

K MOJIYYCHHUIO 3HAHWN, HATAKWBAHUIO TIO3UTHBHBIX MEXIIMYHOCTHBIX OTHOIIICHUN B KJIacce,
MOMOT'al0T YCTAHOBJICHUIO TOOpOXKeNaTeabHON aTMOCc(hephbl BO BpEMS YPOKa;

Ilepnonnueckuil 3aKOH U IIEPUOMYECKAs CUCTEMA 5) -
xumuueckux asemenToB J[.M. MeneneeBa

BocnurarenbHBIN TOTEHIINAT:

YCTAHOBJICHHE JIOBEPUTEIbHBIX OTHOUIEHUH MEXIy YUYUTEJIEeM M €ro Yy4YeHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHATHIO YYAITUMHCS TPEOOBaHUN U TPOCHO yUUTEs,
NPUBJICYCHUIO UX BHUMAaHUS K 0OCY)KJZaeMoOil Ha ypoke WH(OpPMAalWH, aKTUBH3ALHUU HX
MO3HABATENIbHOM JEATEIbHOCTH;

opranm3anys Ie(cTBa MOTHBHPOBAHHBIX M JPYAUPOBAHHBIX YUYANIMXCA HaJL UX
HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOIIEr0 IIKOJIBHUKAM COLMAIbHO 3HAUYMMBIA OIBIT
COTPYJHUYECTBA U B3aUMHOW TOMOIIIH;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOLIEYP, KOTOPbIE IOMOTal0T NOJAepKaTh MOTUBALIMIO JIeTeH

K TIOJTyYEHHIO 3HAHWM, HaJa)KMBAHUIO TTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUN B KIlacce,
MOMOTAIOT YCTaHOBIICHHIO JOOPOJKENaTeIbHON aTMOc(epsl BO BpeMsi ypoKa;

Crtpoenue atoma. CoBpeMeHHast (hOpMyIHPOBKA 4 -
[Tepuoanueckoro 3akoHa

BocnurarenbHBIN TOTEHIINAT:

YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUNA MEXAY Yy4YuTeJIeM ¢ €ero YYCHHKaMHU,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHSATHIO YUAITUMUCS TPEOOBaHUN U IPOCHO yuuTes,
NPUBJICYCHUIO UX BHUMaHUS K 00CYKJaeMOW Ha ypoke MH(pOpPMalUH, aKTUBM3ALUU HX
MMO3HABATEIIFHOMN JeITCILHOCTH;

OopraHusanus HIC(bCTBa MOTHUBHPOBAHHBIX W OPpYAHMPOBAHHBIX Y4YalllUXCA HaJl HX
HEYCNEeBAIOIIUMH OJHOKJIACCHUKAMHU, JAIOLIEr0 MIKOJbHUKAM COLIMALHO 3HAYMMBINA OIBIT
COTPY/HUYECTBA M B3aUMHOM MTOMOIIIH;

BKJIFOYCHUEC B YPOK UI'POBBIX NPOLCAYP, KOTOPLIC TIOMOTAOT MOAACPKATL MOTUBALIUIO I[CTCI}'I
K MOJIYYCHUIO 3HAHWN, HATAKWBAHHUIO TIO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIICHUN B KJacce,

MOMOTAIOT YCTaHOBIICHHIO JOOpOJKENaTeIbHON aTMOc(epsl BO BpeMsi ypoKa;

XUMHAYECKAs CBA3b ‘ 10 -

BocnurarenbHbIN ITOTEHITAAT:

YCTaHOBJICHUEC JTOBCPUTCIIbHBIX OTHOIIEHUN MCXKIY YUYUTCIEM MU €ro YUCHHKaMy,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPHSATHIO YHAITUMHCS TpeOOBaHUN M IPOCHO yduTes,
NPUBJICYCHUIO UX BHUMaHUS K 0OCYKJZaeMoW Ha ypoke WH(POpPMAalUH, aKTHBH3ALUU HX
MMO3HABATEILHOM JAeSITEeIIbHOCTH;

opranuzanusi medcTBa MOTHUBHPOBAHHBIX W OPYAUPOBAHHBIX YyYaIllMXCS HaJ WX
HEYCIIEBAIOIINMHU OJITHOKJIACCHUKAMH, JAIOIIETO IIKOJbHUKAM COLIMAIBHO 3HAYUMBIN OIBIT
COTPYJIHUYECTBA U B3aUMHOW MMOMOIIIY;




BKJIFOUEHHUE B YPOK UT'POBBIX MPOLETYP, KOTOPHIE IOMOTAOT NOJAEpkKaTh MOTHUBALIMIO 1€TEN
K IIOJyYEHHIO 3HAHWH, HAJIQ)KMBAHUIO NTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLIEHHUH B Kiacce,
MOMOTal0T YCTAHOBJICHUIO T0OpOXKeNaTeabHON aTMOC(hephl BO BpEMS YPOKa;

Hroro ‘ 68 5)

9 knacc

Tema paznena KomnuectBo | [IpakTrueckue
4acoB paboThl

Crexuomerpusi. KonnuecTBeHHbIE OTHOILLICHHUS B 10

XUMHH

BocnurarenbHbIN ITIOTEHIIAA:

YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOUICHUH MEXIy YYUTEJIeM M €ro Yy4eHUKaMU,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHATHIO YHAITUMHUCS TPEOOBaHUN M TPOCHO yduTes,
NPUBJICYCHUIO UX BHUMaHUS K 0OCY)KJZaeMoil Ha ypoke WH(pOpPMAaluH, aKTHBH3ALUU HX
MIO3HABATEJIbHOM JESATEIILHOCTH;

opraHuzanys [meQcTBa MOTHBHUPOBAHHBIX U OJPYIUPOBAHHBIX y4yallUXCA HAA HX
HEYCIEBAIOIMMHU OJHOKJIACCHUKAMM, JAIOLIEro IIKOJIBHUKAM COLIMAIbHO 3HAUYUMBIM OIBIT
COTPYJHUYECTBA U B3aUMHOW TOMOIIIH;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOLIEYP, KOTOPbIE IOMOTa0T NOJAepKaTh MOTHUBALIMIO 1eTel

K TIOJTyYEHHIO 3HAHWM, HaJTa)KMBAHUIO TTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUN B KJlacce,
IIOMOTaIOT YCTaHOBJICHUIO JOOpOsKeIaTeIbHON aTMOc(epsl BO BpeMs ypOKa;

XuMuyecKas peakuus ‘ 17 1

BocnurarenbHBIN TOTEHIINAT:

YCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOUIEHUH MEXIy YYUTEJIeM M €ro Yy4eHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHATHIO YYAITUMHCS TPEOOBaHUN M TMPOCHO yUUTEs,
NPUBJICYCHUIO UX BHUMaHUS K OOCY)KJZaeMOil Ha ypoke WH(OpPMAaluH, aKTHBH3ALUU HX
MO3HABATENIbHOM IEATEIbHOCTH;

opranm3anys Ie(cTBa MOTHBHUPOBAHHBIX M 3PYAUPOBAHHBIX YUYANIMXCA HAJ UX
HEYCNEeBAIIINMH OJHOKJIACCHUKAMHU, JAIOLIEro MIKOJbHUKAM COLIMABHO 3HAYMMBINA OIBIT
COTPYAHHUYECTBA U B3aUMHOI IOMOIIIH;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEYp, KOTOPbIE IOMOTa0T NOJepkKaTh MOTHBALIMIO 1eTel

K TIOJTyYSHHIO 3HAHWMN, HaJJQ)KMBAHUIO TTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B KIIacce,
MIOMOTAIOT YCTaHOBIICHHIO JOOpOJKENaTeIbHON aTMOc(epsl BO BpeMsi ypoKa;

Hewmerasuisl ‘ 22 3

BocnurarenbHBIN TOTEHIINAT:

YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUNA MEXAY Yy4YuTeJIeM U €ero YYCHHKaMHU,
CIOCOOCTBYIONIMX TO3UTHBHOMY BOCHIPUATHIO yYAIIUMHUCS TPEOOBAaHHUN M MPOCHO YUHTEIIs,
NPUBJICYCHUIO UX BHUMaHUS K 00CYKJaeMOW Ha ypoke MH(pOpPMaluH, aKTUBH3ALUU HX
MMO3HABATEIIFHOMN JeITCILHOCTH;

OopraHusanusi HIC(bCTBa MOTHUBHPOBAHHBIX W OPpYAHMPOBAHHBIX Y4YalllUXCA HaJ HX
HEYCNEeBAIOIIUMH OJHOKJIACCHUKAMHU, JAIOLIEro MIKOJbHUKAM COLIMAbHO 3HAYMMBINA OIBIT
COTPYAHUYECTBA U B3aUMHOM IOMOIIIY;

BKJIFOYEHHUE B YPOK UT'POBBIX MIPOLIENYP, KOTOPBIE IIOMOTAIOT MOAAEPKATh MOTHBALUIO JETEN
K MOJIYy4YCHUIO 3H3HPII71, HaJaXKUBAHUIO ITO3UTUBHEIX MEKINYHOCTHEIX OTHOIIIEHUN B KJ1acce,

MOMOT'al0T YCTAHOBJICHUIO 10OpOXkKenaTeabHON aTMOoCc(hephbl BO BpEMS YPOKa;

MeTtanisl ‘ 9 1

BocnurarenbHbIN TOTEHIIUA:

yCTaHOBJ'IeHI/Ie )IOBepI/ITeJ'IBHBIX OTHOIHGHI/Iﬁ MC)K)Iy yLII/ITCJ'IeM nu €ro yquHKaMI/I,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPHATHIO YUAITUMUCS TPEOOBaHUN U MPOCHO yuuTes,
NPUBJICYCHUIO MX BHHMaHHUs K 00CyKJaeMoil Ha ypoke WMH(OpPMAalUH, aKTHBH3ALUU HX




MO3HABATENIbHOM JIEATEIbHOCTH;

opraHu3zanusi Ie(cTBa MOTHUBHUPOBAHHBIX M 3PYIUPOBAHHBIX YUYalIMXCAd HaJ HUX
HEYCIEBAIIINMH OJHOKJIACCHUKaMU, JAIOLIEro MIKOJbHUKAM COLMAIBHO 3HAYMMBINA OIIBIT
COTPYJHUYECTBA U B3aUMHOW MOMOIIIH;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEYP, KOTOPHIE TOMOTat0T NOAAEpkKaTh MOTHUBALIMIO 1€Te

K IIOJTY4YCHHIO 3HaHPII>i, HaJIQ)KUBAHHUIO MMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIECHUH B KJ1acce,
HOMOTaIOT YCTAaHOBJICHHIO TOOpOKeNIaTeIbHON aTMOC(Eephl BO BpEMsI yPOKa;

0O0001enne cBeaeHni 00 3IeMEeHTaxX U 3 -
HEOPraHMYECKUX BEIIECTBAX

BocnurarenbHbIi IIOTCHINAJI:

YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOLICHHH MEXKIY YYUTEIEM M €ro YyYEeHUKAMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHSATUIO YHALUMUCS TpeOOBaHUN U IPOCHO yuuTes,
NPUBJICUCHUIO UX BHUMaHUS K 00CYKZaeMOW Ha ypoke HMH(pOpPMAalUH, aKTUBU3ALMU HX
[IO3HABATEIIBHOM JEATEIILHOCTH;

opraHuzanus wWeQpcTBa MOTHUBUPOBAHHBIX U JPYIUPOBAHHBIX Yy4alllUXCsi HaA HX
HEYCIEBAOIIUMH OJHOKJIACCHUKaMH, JAOLIEro IMIKOJBHUKAM COLMAIBHO 3HAYMMBINA OIIBIT
COTPYAHMYECTBA U B3aUMHOM [IOMOIIIY;

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIETYP, KOTOPHIE IOMOTar0T NOAACPKATh MOTUBALIMIO 1€TEH
K [TOJIy4EHUIO 3HAHWI, HAJIAXKUBAHUIO ITO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLIEHHWH B KJIACCE,

IIOMOTaIOT YCTaHOBJICHUIO 0OpOrKeIaTeIbHON aTMoc(epsl BO BpeMs ypOKa;

HauvansHble cBeCHUS 00 OpPraHu4YCCKHUX COCAMHCHUAX ‘ 7 -

BocrnurarenbHbIN TOTEHIINAT:

YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOUICHHH MEXKIY YUYUTEIEM M €ro YyYEeHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHSATHUIO YUAITUMUCS TpeOOBaHUN U IPOCHO yduTes,
NPUBJICUCHUI0O UX BHUMaHUS K 00CyKJaeMoW Ha ypoke HMH(pOpPMaluH, aKTUBM3ALUU HUX
[I03HABATEJILHOM IEATEIILHOCTH;

opranuzanys medcTBa MOTHBUPOBAaHHBIX M JPYAMPOBAHHBIX y4aIlUXCs Haa HX
HEYCIIEBAIOLIUMHU OJHOKIACCHUKAMM, JAIOLIEro IIKOJBHUKAM COLMAIbHO 3HAYUMBIA OIIBIT
COTPYIHHUYECTBA U B3aUMHON IIOMOIIIH;

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIETYP, KOTOPBIE IOMOTra0T NOAAEPKATh MOTUBALMIO JETEN
K IIOJyYCHHIO 3HAHWM, HAJIAQ)KMBAHUIO NIO3UTUBHBIX MEXIIMYHOCTHBIX OTHOLICHHUN B KJIacce,

MIOMOTAIOT YCTaHOBIICHUIO JOOpO’KENIaTeIbHON aTMOc(eps! BO BpeMs ypoKa;

Hroro ‘ 68 5




KOHTpO.]ILHO — OLICHOYHbBIC MaT¢pHUAJbI

1. KontpoasHo — m3MeputenbHbie MaTepuanbl. Xumusa 8 knacc. H.II. Tpoery6oga,
E.H. CrpenbHuKoBa.

2. KouTponsHo — u3MeputenabHble MaTepraibl. Xumus 9 kiacc. H.I1. Tpoery6oga,
E.H. CrpenbHuKoBa.

3. Pabouas terpans k yueOHuky B.B. Epemuna, H.E. Ky3pmenko, A.A. Jlpo3nosa,
B.B. Jlynuna. Xumus 8 kiacc.
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