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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno mnpeameTy «XHUMHS» Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus COCTaBjieHa Ha OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
OCHOBHOUM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTIO 0O0IIero oOpa3oBaHuUs,
npeacraBieHHblx B OI'OC 00O,  @PenepanbHOM  amanTUPOBaHHOMN
oOpa3oBaTeilbHOM  NpPOrpaMMbl ~ OCHOBHOTO  o0miero  oOpa3oBaHus s
cnabopuasnux ooydaronuxcsi (Bapuant 4.2 ®AOII OOO), a Takke Ha OCHOBE
denepanbHOil paboueld MporpaMmbl BOCIHMTAHUS M € YYE€TOM KOHUEMUHUHU
npenojaBaHus y4yeOHoro npeaMera «XuMus» B 00pa3oBaTENIbHBIX OpraHU3aIMIX
Poccuiickoit @enepannm.

[Iporpamma mo xumuu Aa€T MpEACTABICHHE O WENsIX, OOlIed CTpaTeruu
oOydeHHMs, BOCIHMTAHHUS M Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeamera, yCTaHABIIMBAET o0s3aTeNbHOE IpeAMETHOE coJiepKaHue,
OpeAyCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYpUPOBAaHHUE IIO
pazzmeinaM M TEeMaM MpPOrpaMMbl IO XHMHUH, OINPEIETSAECT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKH COJEPKAHUS, ONIPEACIISIET BOZMOKHOCTH MpPEeIMeETa
JUTS peau3aiiuy TpeOoBaHUN K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOINEro 0Opa3oBaHMs, a TaKXKe TPEOOBAHUM K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENIBHOM JEATEIbHOCTH OOYYaroIerocs MO OCBOCHUIO
y4e0HOTO Co/IepKaHUSI.

OcBoenue copepxkaHus Kypca IPOMCXOAMT C IPUBICUCHUEM 3HAaHUN U3 paHee
M3YUYEHHBIX KypcoB: «OKpyxaromuii mup», «buonorus» n «duzuka.

B cucreme oOmero oOpazoBaHusi «XUMHS» MpHU3HAHA 005A3aTEIbHBIM
yu4eOHBIM TMPEAMETOM, KOTOpBIM BXOAUT B COCTaB IMpeAMETHOM oljacTu

«EcTecTBEHHOHAYyYHBIE IPEAMETHD».



VYuebupim 1ianoMm (BapuanT 2 AOOII OOO) Ha wuzyueHue y4eOHOTO
npeaMmeTa « XuMus» oTBeieHo 136 yueOHbIX yacoB — 1o 2 yaca B Henento B 9 u 10
KJIACCaX COOTBETCTBEHHO.

KoppekuronHo-pa3BuBaronuii MOTeHIIMAI Y4EeOHOTO MpeaMeTa «XHUMUS»
o0OecreynBaeT BO3MOXKHOCTH JMJIA NPEOAOJEHUs OO0YYaloUMUCS CIEAYIOMINX
crienuPUIeCcKuX TPYIHOCTEH, 0O0YCIOBICHHBIX CTA00BUICHUEM

. OTCYTCTBUE Yy TMOAABISIOMIEr0  OOJBIIMHCTBA  OOYyYaroUIUXcs
BO3MOXHOCTU BBISIBISITh TMPU3HAKM XUMHUYECKUX OOBEKTOB, YCTAaHABIIMBAThH
pe3ysibTaThl U OCOOCHHOCTH MPOTEKAHUS XUMHUYECKHUX MPOLIECCOB C MOMOIIbIO
3peHus;

. CJIOHOCTh YCTAaHOBJICHUSI NMPUUYMHHO-CJIEJICTBEHHBIX CBS3€H MEXIy
00BEKTaMH U SABJICHUSIMH, 3aMEJJICHHOCTh U HEYETKOCTh UX OTIO3HAHUS;

. OTCYTCTBHE BO3MO>KHOCTH TOJKPEIJICHUS TOTYYaeMbIX XUMHUYECKUX
3HAHHUM C MOMOIIBIO 3PUTENBHBIX 00Pa30B.

[Ipeogonenne ykazaHHBIX TPYIHOCTEN JOJKHO OCYIIECTBISITHCS HA KaXKIOM
ypOKe YYHTeJeM B TMpollecce CHENHAlbHO OpPraHW30BAHHOW KOPPEKIHOHHOM
paboTHI.

Koppexyuonnvle 3a0avu:

. Pa3Butre 3pUTENBHOrO, 3PUTEIBHO-OCSI3ATENBHOTO U  CIYXOBOTO
BOCIIPUSITHS.

. Pa3ButHe npon3BOIBLHOTO BHUMAHUS.

. PazButne namsru.

. Pa3Butre u KOppeKusl MBICIUTEIBHBIX ONIEPALI.

. [Ipeononenne BepOann3Ma 3HAHHIA.

. Pa3zBruTHE MOHOTOTMYECKOW pEYM.

. OOoramenne akTUBHOTO W TACCHUBHOTO CJoOBaps, (GopMupoBaHHE

HOBBIX TTOHSITUH.
. @opMUPOBAHUE HABBIKOB 3PUTEIIBHOTO, 3PUTEIBHO-0CI3aTEIbHOTO U
CIIyXOBOI'0 aHAJIM3A.

. OO06yuenue npaBuiaaM 3anucu GopMyn U ceragIbHbIX 3HAKOB.



. OO0yueHue TexHUKe peoOpa3zoBaHus (HOPMYI U BhIPAXKEHUH.

. ®opMUpOBaHUE HABBIKOB OCS3aTEIbHO-3PUTEILHOTIO 00CIE0BaHUS U
BOCHPHSATHS IIBETHBIX WM YEPHO-0€NbIX (KOHTPACTHBIX) pelibe(HBIX H300paKeHU I
(wumrocTparnuii, TabJInIl, CXeM, MaKeTOB, YePTEKHBIX PUCYHKOB, TpaprKOB U T.1I.).

. dopMupoBaHUE  CHELUAIbHBIX  NPUEMOB  OOCJIENOBaHUA U
M300paKEeHUS U3y4aeMbIX 0OBEKTOB.

. dopMupoBaHUE, YTOYHEHHE WJIM KOPPEKLMsS TNPEICTaBICHUN O
MpeaAMETaxX U MPOLECCaX OKPYKAKOLIEH AEUCTBUTEIBHOCTH.

. Pa3Butne u® KOppekuus YMEHHUS YCTaHaBIMBATh MPUYUHHO-
CJIE/ICTBEHHBIE CBA3H.

. Pa3BuTHe MeaKoil MOTOPHUKHU U 3pUTEIBHO-MOTOPHON KOOPIUHAIUY.

. dopMupoBaHUE YMEHMII W HABBIKOB O€30MAaCHOr0 OOpallleHus C
BEIIECTBAMU B YCIIOBUSX CIa0OBUJICHUS.

. CoBepIIEHCTBOBAHME  YMEHHsSI  3pPUTEIBHOM  OPUEHTHPOBKH B

MUKPOTIPOCTPAHCTBE.

INJIAHUPYEMBIE PE3YJbTATbBI OCBOEHUA
YUYEBHOI'O ITPEIMETA «XUMMUS»

JInuyHOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMSI YYEOHOro TmpeameTa «XUMHUSD»
JIOCTUTAIOTCS B €IMHCTBE Y4YeOHOW W BOCMUTATEIBHOW JEATEIHHOCTH B
COOTBETCTBHUH C TPAAUIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMU M JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpPaBHJIAMH M HOPMaMH
MOBEACHUS W CIIOCOOCTBYIOT TIpPOIlIECCaM CaMOTIO3HAHMS, CaMOpPa3BUTHUSL H
COIMAIN3ALNHN 00YYarOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OTpa)x)arT CHOPMUPOBAHHOCTb, B TOM YHUCIE B
YacTHu:

llampuomuueckoco  6ocnumanus: [IEHHOCTHOTO  OTHOILIEHHS K
OTEUYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HaCIEHIO,

MOHMMAHMUs 3HAYCHHUS XHUMHUYCCKOU HAayKH B JKHU3HH COBPEMCHHOI'O 06H_IGCTBa,



CIIOCOOHOCTH BJIAJIETh AOCTOBEPHOU MH(OpManueld 0 MepeoBbIX JOCTUKEHUSAX U
OTKPBITUSX MHPOBOM M OTEUECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX
3HaHMSIX 00 YCTpONCTBE MHpa U OOLIECTBA.

I'pasxcoanckozo eocnumanus: TPEJCTaBICHUS O COLMAJIBHBIX HOPMax M
MpaBwiax MEXJIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTUBE, KOMMYHHUKATHUBHOU
KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM M JPYrux BHUAAX JAEATEIbHOCTH; TOTOBHOCTH K pPa3zHOOOpa3HOU
COBMECTHOU JIESITEJIBHOCTH TPH BBHIMOJHEHUN Y4€OHBIX, MMO3HABATEIbHBIX 3ajlad,
BBITIOJIHEHUU XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU Y4EOHBIX TMPOEKTOB,
CTpeMJICHUsI K B3aUMONOHMMAHHUIO M B3aWMOIIOMOILM B Mpolecce 3TOH yueOHOM
NEATEbHOCTH;,; TOTOBHOCTH OIICHMBATh CBOE TOBEJICHUE M TOCTYNKHA CBOMX
TOBAPUILICH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEICTBUH MTOCTYIIKOB.

Llennocmu Hayyno20 nO3HAHUA

. MHPOBO33PEHUYECKUX IIPEJICTABICHUN O BEIIECTBE U XUMHUUYECKOU
pEaKUHuH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHKO pa3BUTUS HAayKu W
COCTAaBJIIOIIMX OCHOBY [UI NOHUMAHHUS CYIIHOCTM HAyYHOM KApTUHBI MHUDA;
NpeICTaBIeHu 00  OCHOBHBIX  3aKOHOMEPHOCTAX  Pa3BUTUSL  MPUPOJIBI,
B3aMMOCBS35X YEJIOBEKa C IMPUPOJHON CPEAOM, O POJIM XMMHUHU B ITO3HAHUU ITHUX
3aKOHOMEPHOCTEM;

. II03HABATEJIbHBIX MOTHBOB, HAINPABICHHBIX HA IOJYYEHHE HOBBIX
3HAHWHA MO0 XWMHUU, HEOOXOIUMBIX JIsi OOBSICHEHUs HAOIIOAAEMBIX MPOIECCOB H
SIBIICHUM;

. M03HABATEIHHOM, MH(OOPMAITMOHHON M YUTATEIBCKOUN KYJIBTYpHI, B TOM
YHCJIC HABBIKOB CAMOCTOSATEILHON pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTH;

. UHTEpeca K 00YUYEHHUIO U MO3HAHUIO0, J0003HATEIbHOCTH, TOTOBHOCTH

U CHOCOOHOCTH K CaMOOOpa30BaHMIO, NPOEKTHON M  HCCIEI0BAaTEeIbLCKON



NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIaJIbHCUIIIEM

Dopmuposanusi  Kyibmypvl 300p06bs. OCO3HAHUS LIEHHOCTU >KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3JI0pPOBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3
KU3HHU, OCO3HAHUS MMOCIECTBUMN U HEMIPUATHS BPEIHBIX MPUBBIUEK (YHIOTpEOICHUS
QJKOTOJIsl, HApPKOTUKOB, KYpPEHHUsI), HEOOXOAUMOCTH COOJIIOJCHUS  MPaBUII
0€30MacCHOCTH MPU OOpAIIEHUH ¢ XUMUUYECKUMH BEIIECTBAMH B OBITY U pPeaybHOM
KU3HH;

Tpyoosozo 6ocnumanus: UHTEpeca K MPaKTUYECKOMY M3yUeHHUI0 podeccuii
U TpylJa pa3jIuyHOrO0 poJa, YBAKEHUE K TPYAy U pe3yjbTraTtaM TPyAOBOU
NEATEIbHOCTH, B TOM YMCJIE HAa OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUN IO
XUMHUH, OCO3HAHHOTO BBIOOpPA WHIWBHUAYAJTbHONW TPAEGKTOPUU MPOJOJDKCHUS
oOpa3oBaHus C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX HHTEPECOB M MOTpeOHOCTEH; ycmemHo mnpodeccruoHaaIbHOM
JESTENHbHOCTU U Pa3BUTUS HEOOXOIUMBIX YMEHHU; TOTOBHOCTh aJalTUPOBATHCA B
npodeccruoHaIbHOM cpejie;

IKon02UUecKo2o0 60CNUMAHUA:

. HKOJIOTHYECKH  I€JIe€CO00pa3HOr0 OTHOIICHUS K MPUPOJE Kak
UCTOYHUKY >XKU3HHM Ha 3€MJIe, OCHOBE €€ CYyIIECTBOBAHMS, TOHUMAHUS LIEHHOCTH
3I0pOBOTO M 0Oe30macHOro o0pas3a >KW3HM, OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (M3MUYECKOMY U TICUXHUYECKOMY 370POBBIO, OCO3HAHUS IEHHOCTH
coOmI0IeHus TpaBUiI O€30MacHOTO TOBEACHUS MTPH padOTe C BEIIECTBAMU, a TAKKE
B CUTYalIUSIX, YITPOKAIOIINX 3J0POBbIO U KU3HU JIOAEH;

. CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOTy4aeMbIe TIPU U3YUYCHUU XUMHUH,
JUISL PELIEHUS 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH NIPUPOIHON CPENO, MOBBILICHUS
YPOBHSI ~ AKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIJIEM U MyTeH MX PEIIeHUs ITOCPEICTBOM METO0B XUMUU;

. AKOJIOTUYECKOTO MBIILUICHHS, YMEHHSI PYKOBOJACTBOBATHCS UM B

MMO3HABATENIbHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.



CrnenuajibHble JIUYHOCTHBIE Pe3yJIbTAThI:

. YMEHHE CONOCTABJISATH 3PUTEIBHBIE BICYATICHUS C  YYETOM
MOJIYYEHHBIX 3HAHUN 00 OCOOEHHOCTSIX CBOETO 3PUTEIBHOTO BOCIHPHUATHS, Ha
OCHOBaHUU C(POPMHUPOBAHHBIX MPEJICTABICHUNA O TMpeaMeTax U SIBICHUAX
OKPYKAIOIIEN IEMCTBUTEIBHOCTH;

. c(hOpMUPOBAHHOCTh MOTHBAIIMU K OOYYEHUIO W IlieJIeHANPaBICHHON
MO3HABATENBbHOU JIESITETbHOCTH;

. CIOCOOHOCTh K OCMBICIICHHIO U quddepeHmanuy KapTUHbI MUpa, ee
BPEMEHHO-IIPOCTPAHCTBEHHOM OpraHu3aIvH.

MeTtanpeaMeTHbIe pe3yJabTAThI

B cocraBe MerampeaMETHBIX pPE3YJIbTATOB BBIJICISIIOT 3HAYUMBbIC JIJIsI
dbopMupoBaHUs MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHS (3aKOH, TCOPHUs, IIPUHIIHII,
runoTesa, (haxkT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT H JIP. ), KOTOPBIE UCIIOJIB3YIOTCS B
€CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeIMeTax M MO3BOJSIOT HA OCHOBE 3HAHWUM U3
ATUX TPEeIMETOB (OPMUPOBATH MPEACTABICHHE O IEJIOCTHOM HAy4YHOW KapTHHE
Mupa, U YHUBEPCAJIbHbIE yueOHbIe NENCTBUS (mo3HaBaTeNbHbIE,
KOMMYHUKaTUBHbIC, DETYJIATUBHBIE), KOTOpbIe 0OOecrneunBaloT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeATEIbHOCTH.

MeranpenMeTHbIE Pe3yNlbTaThl OCBOCHMSI y4eOHOrOo mpenMera «XuMUsH
OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU I103HABATEIBHBIMU JIEUCTBUSIMHU, B TOM
YyuCe:

bazosvimu nocuveckumu deticmeusimu:

. YMEHHEM HCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBILUJICHHUS IIpU
OCBOCHUM 3HAHUU: PACKPBIBATH CMBICI XHUMHUYECKUX MOHATUN (BBIAEIATH HX
XapaKTepHblEe MPU3HAKU, YCTAHABIMBATH B3aUMOCBSA3b C JAPYTUMHU MOHATHUIMU),
MCIIOJIb30BaTh MOHATHUS I OOBSICHEHHS OT/IEJIbHBIX (DaKTOB U SIBJIICHUI; BEIOUPATh
OCHOBAHUS M KPUTEPUHU NI KJIACCU(PUKAIIMU XUMUYECKUX BEIIECTB U XUMUUECKHUX

peaKHHﬁ; YCTaHaBJINBATh IIPUYUMHHO-CICACTBCHHBIC CBA3UM MCKIAY 00BEKTaMU



W3YUYCHUSI; CTPOUTH JIOTMYECKUE pPACCYX ACHUS (MHIYKTHUBHBIC, ACAYKTHUBHBIE, IO
aHAJIOTHUHM); JIeTIATh BHIBOJIbI U 3aKJIIOUCHUS,

. YMEHUEM MPUMEHSTh B MPOLIECCe MO3HAHUS TMOHATHUS (IPEAMETHBIE U
METanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHIEMbIE B XUMHUHU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢dopmysia U YypaBHEHHUE
XUMUYECKOU PeaKIuu — MPHU PEIICHUN Y4eOHO-TI03HABATENIBHBIX 3a/1a4; ¢ y4ETOM
ATUX MOJIEIBHBIX TPEACTaBICHUN BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00bEKTOB — XUMHYECKUX BEIIECTB U XUMUYECKUX PEAKIIH;
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TIPUYUHHO-CJICJACTBEHHbIC CBSI3U U
MPOTUBOPEUUS] B M3y4aeMbIX MpOIECCax U SBICHUSAX; MpeAyiaratb KPUTCPUH s
BBISIBJICHHS ITUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOSITEILbHO BBIOMPATH
crioco0 perieHust yueOHOUM 3a7a4yu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HamOoJiee MOAXOMAIMNA C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX
KPUTEPUEB);

baszosvimu uccnedosamenvckumu delucmeusmu:

. YMEHHEM HCMOJb30BaTh IOCTABJIEHHBIE BOMPOCHI B KadecTBe
MHCTPYMEHTA MO3HAHUS, a TAKXKE B KAU€CTBE OCHOBBI JIJIs1 POPMUPOBAHUS TUTIOTE3BI
10 MPOBEPKE MPABMIBHOCTU BBICKAa3bIBAEMBIX CYKICHUM;

. pPUOOPETEHHE OTIBITA O TUTAHUPOBAHUIO, OPTAHU3AIIMH U TTPOBEACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB: YyMEHHE HaOmomaTth 3a XOJOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padore;

Pabomoti c ungpopmayueii:

. YyMEHUEM  BbIOMpaTh, aHAIU3UPOBATH M  UHTEPIPETHUPOBATH
“HOOPMAITUIO Pa3TUYHBIX BUOB U (DOPM IIpeICTaBICHNUS, TOTYYaeMYIO U3 Pa3HBIX
HMCTOYHUKOB (HAy4yHO-NOMYJISIpHAs JIUTepaTypa XUMHUYECKOrO0 COAEpPKaHMUS,
CrpaBOYHbIE  MOcoOMsi, pecypchl HWHTepHeTa), KpUTHUYECKH  OILICHUBATH

MIPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMAIHIO;



. YMEHHEM MPUMEHSTh pazIuyHble METOJBI M 3alpPOChl MPU TOUCKE U
orbope wuH(MOpPMAMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX IS
BBINIOJIHEHUA Y4e€OHbIX W [IO3HABAaTENIbHBIX 3aJad OMNPENEIEHHOr0 THUIIA,
npuoOpeTeHre  ompiTa B OOJACTH  HMCHOJIb30BaHUSA  HMH(OPMALMOHHO-
KOMMYHUKAaTHUBHBIX TEXHOJIOTUM, OBJIAJCHUE KYJIbTYPOU aKTUBHOI'O UCTIOJIb30BAHMS
Pa3TUYHBIX TOMCKOBBIX CUCTEM; CAMOCTOSITEIBHO BHIOUPATH ONTUMAJIBHYIO (POPMY
npescTaBieHus: MHGOpMaIMU U WLTIOCTPUPOBATH PelllaeMble 3314l HECIOKHBIMU
cXeMaMu, JuarpaMMamu, IpyrumMu popmamu rpaduky U UX KOMOUHAIMSIMU;

. YMEHHEM HCIIONb30BaTh U AHAIU3UPOBATH B Ipollecce y4uyeOHOW u
UCCJIeI0BATEIbCKON JIESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl;

VuueepcanbHviMu KOMMYHUKAMUBHLIMU OCUCTNGUAMU.

. YMEHHEM 3a/1aBaTh BOINPOCH! (B XOJ€ AMANOra W/WIM AUCKYCCHH) IO
CYIIIECTBY 00CYXKIaeMOi TeMbI, POPMYIHPOBATH CBOU MPEIJIOKEHUSI OTHOCUTEIBHO
BBITIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

. NpUOOpETeHHE ONbITa TMPE3eHTAlMd PE3yJbTaTOB  BBITIOJIHEHHUS
XUMHUYECKOT0 JIKCIepUMeHTa (J1TabopaTOpPHOrO OMbBITA, JTA0OPATOPHON PadOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

. 3aMHTEPECOBAHHOCTH B COBMECTHOM co CBEPCTHUKAMU
MO3HABAaTEIbHOM U  HCCIENOBATEIIbCKOM  JEATEIbHOCTH  MPH  PEIICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB M COIJIACOBaHUS
no3uiuii (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JIEWCTBHI, OINpENEICHUE KPUTEPHEB IO OLEHKE KauyecTBa
BBITIOJIHEHHOM PabOTHI U Ap.);

Vuueepcanvnvimu pe2yaisimugHuimMu Oeticmeusimu:

. YMEHUEM  CAMOCTOSITEIBHO  ONPENENATh  LENH  JeATEIbHOCTH,
IJIAHUPOBATh, OCYUIECTBISATh, KOHTPOJUPOBATH © MOpU  HEOOXOAUMOCTHU
KOPPEKTUPOBATH CBOIO ACSATEILHOCTD, BEIOMPATh HanboJee 3(hPeKTUBHBIE CLIOCOObI

peUICHUA y‘-IC6HBIX KN II03HABATCJIIbHBIX 3aJa4, CaMOCTOATCIIBHO COCTAaBJIATH HIIN



KOPPEKTUPOBATH MPEATI0KEHHBIA AIITOPUTM JIEMCTBUNA IIPU BBITIOJIHEHUHN 3a1aHUM C
y4€TOM MOJYYEHUsI HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U
peaKLUsIX; OLCHUBATH COOTBETCTBHUE IIOJYYEHHOI'O PE3ybTaTa 3as1BJICHHON LIEJIN;

. YMEHHMEM HCIIOJIB30BATh U AHAJIIU3UPOBATH KOHTEKCTHI, IIpEejIaracMble
B YCJIOBUM 3aJIaHUMN.

CneunmnanbHble MeTaNpeAMeTHbIE Pe3yabTaThl:

. YMEHHE HCIIOJIb30BaTh COXPAaHHbBIC aHAJIM3ATOPbI B PA3IMYHBIX BHIAX

NesTeNbHOCTH (YueOHO-MI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

. OPUMEHSTh 3PUTEIBHO-OCA3ATENbHBIA CIIOCOO0  00CieoBaHUs |
BOCIIPUSATHS;
. YMEHHUE MOJIb30BAThCSI COBPEMEHHBIMU CPEICTBAMU KOMMYHHUKAIIUH,

TUPIOTEXHUICCKUMHU CPEACTBAMU, IPUMECHIEMBIMHU B Y4EOHOM IpoIiecce;

. YMCHHE TJIaHUPOBATh MPEAMETHO-TIPAKTUUYCCKHUE JICHCTBUSA C yUETOM
MUMEIOIIETOCS 3PUTEIBHOTO AUAarHo3a B COOTBETCTBHH C TIOCTABICHHOMN 3aaveii;

. YMEHHUE TPOSIBIIATh B KOMMYHUKATHBHOW NIEATEITHHOCTH, aJICKBATHBIC
CUTYyaIuH, HeBepOabHbIe (POPMBI OOIIICHHUS;

. YMEHHE BECTH CAMOCTOSTEIbHBIN TOMCK HH(POPMAIIHH,

. CIIOCOOHOCTh K  MPeoOpa3OBaHHMIO, COXPAHCHHIO W  Iiepeaade
MHQPOPMAITNH, TTOJIYICHHOH B pe3yJIbTaTe YTCHUS WIH ayIUPOBAHUS;

. CIOCOOHOCTh Y4acCTBOBAaTh B PEUEBOM OOIICHUH, COOJIFO/Iasi HOPMBI
PEYEBOro ITUKETA, aJIEKBATHO UCIIOIB30BATh KECTHl U MUMHKY

. CIIOCOOHOCTh OIEHUBATH CBOIO PEYb C TOYKH 3PEHUS €€ COJepP KaHMs,
SI3BIKOBOTO O(DOPMIICHHUS;

. yMEHHE HAXOAUTh TPAMMATUYECKUE U PEUYEBBIC OMIMOKH, HEIOYETHI,
UCIIPABIISITH UX;

. yMEHHE TIUIaHUPOBATh, KOHTPOJIMPOBATH M OICHUBATH Yy4eOHBIC
JICHUCTBUSL C YYETOM, HMMEIOMIErocs 3PHUTENBHOTO JTUAarHo3a B COOTBETCTBUH C

MOCTABJICHHOW 3a/1a4ei U YCIOBUSIMH €€ peau3aliii.



IIpeameTHbIe pe3yabTaThI
9 kJacc

. PacCKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIA,
XUMHYECKUH 3IEMEHT, TPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH (OAHOPOIHAS
Y HEOJIHOPO/IHAs ), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsl Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas J10Js1 XUMHUYECKOTO dJIe-
MEHTa B COCJMHEHUHU, MOJSPHBI 00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb,
AJEKTPOOTPULIATEILHOCTh,  CTENEHb  OKUCICHMWS, XUMHUYECKas  peakius,
KJaccu(puKaIusl peakiuii: peakiiui COSTUHEHUSI, PEaAKIIUU Pa3JI0OKEHUsI, PEaAKIIUU
3aMeleHus, peakiu o00- MeHa, 9K30- U DHJIOTEPMHUYECKHUE PEaKIIMH; TEIIOBOU
s ekt peakiuu; SIPO aToMa, SIESKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTab,
paauyc aroMa, XMMHUYECKasi CBsI3b, MOJIApHAs U HEMOJISIpHAsh KOBAJEHTHAS CBSI3b,
WOHHAsl CBSI3b, HMOH, KAaTHUOH, AaHWUOH, pPACTBOpP, MaccoBas JOJisl BeIECTBa
(mporieHTHAs! KOHIIEHTpAIHs) B paCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATUH (CM.
0. 1) ¥ NpUMEHSTh 3TH NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPAILCHHUI;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JMJI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

. OMpeNeNsiTh  BaJE€HTHOCTh aTOMOB DJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX; CTENEHb OKHUCJIEHUS DJIEMEHTOB B OWHApPHBIX COEIUHEHHUSIX;
MIPUHAIICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIacCy COCIMHEHUN Mo GopMyiam;
BHJI XUMHUUYECKOU CBsI3U (KOBAJICHTHAS U MOHHASA) B HEOPTaHUYECKUX COCTMHEHUSX;

. packpeiBath cMbIch llepuogmueckoro 3akona J[. 1. Mennaeneena:
JEMOHCTPUPOBATH IOHUMAHUE IMEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
3JIEMEHTOB OT MX NOJIOKEHUS B llepnoanueckon cucTeMe; 3aKOHOB COXPAaHECHUS
MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHS, 3aKOHA
ABorajzpo; ONMuChiBaTh U XapakTepuszoBaTh TabiuuHyro (opmy llepuonnueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpymnmna (A-
rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», Maneie U OOJbIIME TEPUOBL;

COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTC B Tabuuile «llepuoanueckas cucrema



xuMuyeckux anemeHToB . M. MenpaeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB W 3aps]l sjpa, 00Ilee 4Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

. KJIacCU(PUIIUPOBATh ~ XUMHUYECKHE  DJIEMEHThI;  HEOPraHUYECKHE
BEILIECTBA; XUMHUUYECKUE peaKIuu (110 YUCIY U COCTAaBY YYacCTBYIOIIMX B PEaKIMU
BEILIECTB, 0 TETIOBOMY (D (PEKTY);

. XapaKTepU30BaTh (OMUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJACCOB, TMOJTBEpKJas OIMHUCAaHWE MPUMEPAMU MOJEKYISPHBIX
ypaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

. IIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa; BO3MOXHOCTHU MPOTEKAHUSI XUMHUYECKUX TPEBpaIeHUN B
Pa3IUYHBIX YCIOBUSX;

. BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYKO MacChl
BEIIECTB; MACCOBYIO JIOJIO XMMHYECKOTO 3JeMEHTa 1o (opMylie COeIUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE; MPOBOAUTH PACUYETHI IO YPABHEHUIO
XUMUYECKOW PeaKIINH;

. MPUMEHSTH OCHOBHBIE OIEpAaIllMd MBICIUTEIBHON JAEATEIBHOCTH —
aHaJgu3 M CHHTE3, CpaBHEHHE, 000O0IIeHHEe, CHCTeMaTH3alIuio, KIIacCU(pUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CIIC/ICTBEHHBIX CBSI3€U — JIJIs1 U3yUYE€HUSI CBOMCTB BEILIECTB U
XUMHUYECKUX PEaKINii; €eCTECTBEHHO-HAYYHBIC METObI TTIO3HAHUS — HAOIIOJIEHUE,
M3MEpEeHHE, MOJICIUPOBAHUE, SKCIIEPUMEHT (PeajibHbIM U MBICJIEHHBIN ),

. CJIe0BaTh IpaBWIaM IIOJIb30BaHUA XMMHUYECKOW TMOCYJI0H U
Ja00paTOpHBIM 00OPYIOBAHUEM, a TAaK)Ke MpaBUIaM OOpaIleHHs C BEIISCTBAMH B
COOTBETCTBHHM C HMHCTPYKIUSIMH I10 BBITIOJIHCHUIO JTA0OOPATOPHBIX XUMHUYCCKUX
OTBITOB TIO TOJIYYECHHIO M COOHMpPAaHHMIO Ta3000pa3HBIX BeEMIECTB (BOJOpOJIA M
KHCJIOPO/Ia), TMPUTOTOBICHUIO PACTBOPOB C ONPEACIIEHHOW MAaccoBOM ojei
PacTBOPEHHOTO BEIECTBA; IUIAHUPOBATH U MPOBOJINUTH XUMUUECKUE DKCTICPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEJOYEH U KHCIOT C TMOMOIIBI0 HWHIUKATOPOB

(takmyc, heHondTanenH, METHIOPAHK U Ap.).



10 xanace

. pPacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHX TMOHATHI: XUMUYECKHUN
AJIEMEHT, aTOM, MOJIEKyjla, MOH, KAaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, BaJIGHTHOCTh, AJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYECKasi peakiusi, XUMHUYECKasl CBs3b, TEIUIOBOM A((EeKT peakiuu, MoOJlb,
MOJISIPHBIM 00BEM, PacTBOpP; SJIEKTPOJUTHI, HEIJIEKTPOJIUTHI, IIECKTPOTUTHUYECKAS
JMCCOIMAIINSI, peaKIMi MOHHOTO 0OMeHa, KaTalu3aTop, XMMUYECKOe PAaBHOBECHE,
oOpatuMbple W HEOOpATUMbIE PEAKIMH, OKUCIUTEIb- HO-BOCCTAHOBUTEIbHBIC
peaKiuu, OKHCJIHUTENIb, BOCCTAHOBHUTENIb, OKHCICHHE W BOCCTAaHOBJIICHHUE,
ajuioTponusi, aM(QOTepHOCTh, XHUMHYECKasi CBS3b (KOBaJeHTHAas, WOHHAas,
MeTaJUTMYecKasi), KpUCTALTMYecKash pemEéTka, KOpPpO3Usi METalIOB, CIUIABHI,
CKOPOCTh XMMHUUYECKOW peakiuu, mpeaenbHo gomyctumas konmeHTtparus (I1J1K)
BEIIECTBA;

. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI (CM.
0. 1) ¥ NpUMEHSTh 3TH NOHATHUSA IIPU ONMCAHUU BELIECTB U UX MPEBPAILCHHUI;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBIIEHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

. ONpENENATh BAJIEHTHOCTh U CTENEHb OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSX PA3JIMYHOTO COCTaBa; MPUHAIJIEHKHOCTbh BEHIECTB K
OTpeNICIEHHOMY KJIACCY COEIMHEHMH MO (QopMyliaM; BHUJ XUMHYECKOU CBS3H
(KoBaJIeHTHAs, MIOHHAs, METAJNINYECKasi) B HEOPraHUYECKUX COETUHEHHMSIX; 3apsi
MOHAa TI0O XUMHUYECKOW (¢opmyse; XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAUHEHMM, TUI KPUCTAUIMYECKON PEHETKH KOHKPETHOTO
BEILIECTBA;

. packpbiBaTh cMmbIci [lepuognueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHWMAaHHWE: OMUCHIBATh U XapaKTEepU30BaTh TAOIUUYHYIO
dopmy Ileproamueckoil CUCTEMBI XUMHUYECKHUX DJIEMEHTOB: pa3nyaTh TMOHATHUS
«rnaBHas noArpynna (A-rpymnmna)» u «nodbounast noarpynna (b-rpymnma)», Mainelie u
OoJibllIME€  TEPUOJbl; COOTHOCUTH O0O3HAUY€HHUS, KOTOpPblE HMEIOTCS B

HepI/IOI[I/IqCCKOﬁ Ta6J'II/II_Ie, C UYHCIOBBIMH XapPaKTCPHUCTHUKAMHU CTPOCHHUSA AaTOMOB



XUMUYECKUX SJEMEHTOB (COCTaB M 3apsll sjpa, oOIlee YUCIO SIEKTPOHOB U
pacrpeiesieHue X Mo JIEKTPOHHBIM CIIOSIM); OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB AJIEMEHTOB U UX COCMHEHUH B Mpejenax MajibiX MEPHOJIOB U
[JIABHBIX MOJI- TPYII ¢ YYETOM CTPOEHUS UX aTOMOB;

. KJIacCU(PUIIUPOBATh ~ XUMHUYECKHE  DJIEMEHTHI;  HEOPraHUYECKHE
BEILIECTBA; XUMHUUECKUE PeaKIuu (110 YUCIY U COCTABY YYacCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY J3(P(dEKTy, O U3MEHEHUIO CTEMEeHEeW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMUCKHIBATH) OOIIUE U CIEIUPUUECKIE XUMUYECKIE
CBOMCTBA TPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKJasi OMUCAHUE MPUMEPAMU
MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIHIA;

. COCTaBJISITh YPAaBHEHHS AJICKTPOJMTHYCCKON THUCCOIUAIMKU KUCIIOT,
IeJI0YeH 1 COJICH; TIOJIHBIC U COKPAIIEHHBIC YPABHEHUSI PEAKIIM HOHHOTO OOMEHa;
YPaBHEHHUS pPEaKlHil, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETHYECKOM CBS3HU
MEXIy BEIIECTBAMM PA3ITUYHBIX KJIACCOB;

. PAcCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIU
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX pPeaKIni;

. IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MUX CTPOEHHS;
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JINUHBIX YCIOBHSIX;

. BBIYHUCIISITh OTHOCUTEJNBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl
BEI[ECTB; MAaCCOBYIO JOJII0 XMMHYECKOTO 3JIeMEeHTa 1o (OpMyse COCIMHEHHS,
MacCOBYIO JOJII0 BEIIECTBA B PAacTBOPE; MPOBOJIUTH PACUETHI O YPABHEHUIO
XUMHUYECKOU pEaKInH;

. cleioBaTh NpaBWUjaM [OJb30BAHUS XUMHUYECKOM MOCYIoll U
nabopaTOpHBIM 000pPYJIOBAaHHEM, a TaK)KE IpaBUJIaM OOpallleHUs C BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIMSIMH TIO BBITIOJHEHHUIO JaO0OPATOPHBIX XHUMHYECKUX
OMBITOB MO TMOJYYEHUIO M COOMpaHHMIO Ta3000pa3HbIX BEIIECTB (aMMHUakKa M
YTJIEKUCIIOTO Ta3a);

. OPOBOJIUTh PEAKIMHU, TMOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB

Pa3IMYHBIX BCHICCTB: PAaCIlIO3HABATH OIIBITHBIM HYTéM XJI0opuna- 6p0MI/II[-, noauna-,



KapOoHat-, pocdar-, cuIuKat-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS U
WOHBI M3YYCHHBIX METAJUIOB, TMPHUCYTCTBYIOIIHE B  BOJHBIX PacTBOpPax
HEOPTaHUYCCKUX BEICCTB;

. NPUMEHATh OCHOBHBIC OIEPAllMd MBICTUTEIBHOU JCSITCIBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHWEe, CHUCTEMATH3aIMI0, BBHISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢ — IS W3YYCHHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKINi; €CTECTBEHHO-HAyYHbIC METOBI TIO3HAHUSI — HAOJII0/ICHNE,
U3MEepeHne, MOJICIIMPOBAHKE, SKCTICPUMEHT (PEaJTbHBIN M MBICJICHHBIH ).

CneunmnanbHbie pe3yJbTaThl:

. BJIa/ICHHE MPaBUIIAMU 3aUCH (POPMYII U CIIELUATIbHBIX 3HAKOB;
. BJIa/ICHHE TEXHUKOMN MpeoOpa3zoBanus (GopMysl U BbIpaKEHUN;
. BJIQJICHUE 3PUTEIbHO-OCA3ATENIBHBIM CIIOCOOOM 00CIEI0BaHUS U

BOCHPUSATHSI [IBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) peiabeHbIX U300paKeHU M
(wumrocTparuii, Tabaul], CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, TPa(UKOB U T.IT
COILEPKAHUE YYEBHOI'O IPEIMETA
9 kJacc

IlepBoHaYanbHbIC XMMHUYECKUE IIOHATHS.

[Ipenmer xumuu. Ponp XuMuM B KM3HHU YEJIOBEKAa. Tela W BElIECTBa.
du3nyecKue CBOWCTBAa BEIIECTB. ArperaTHoe cocTosHue BemlecTB. [lonsitue o
METOJaxX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. HHUCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3leMEHThl. CHMBOJBI XUMHUYECKUX
snemMeHTOB. [IpocThie U cliokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast Gopmyna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JI€ MEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCUTENIbHAsi aTOMHas —Macca.
OTHOCUTENbHAs MOJIEKYIJIsSIpHAs Macca. MaccoBas 10758 XUMUYECKOr0O AJIEMEHTa B
COEMHEHUM.

DU3NYECKUE U XUMUYECKHUE SIBIICHUS. XMMHUUECKAs PEAKLUS U €€ TPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BellecTB. XuMmuuyeckue ypaBHeHusa. Kiaccudukanus

XUMUYECKUX peaKkuil (COeIMHEHHUS, Pa3JI0KEHUS, 3aMEIIEHUs, OOMEHA).



XUMUYECKUNA DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IOCYIOU, C
npaBWIaMu paboOThl B JJAOOpaTOpUM U MpUEMaMU OOpalleHHus ¢ JabopaTOpPHBIM
o0Opy/lOBaHUEM; M3y4EHUE U OMNUCaHUE (PU3NUECKUX CBOWMCTB 00pa3loB
HEOPraHUYECKUX BEIIECTB; HaOMoAeHue (usnyeckux (IIaBlIeHHUE BOCKA, TasHUE
JbJIa, paCTUPAHUE caxapa B CTYINKE, KUIIEHWE U KOHICHCAIUS BOJIbI) M XUMHUECKUX
(ropeHue cBe4H, MPOKAIMBAHUE METHON MPOBOJIOKH, B3aMMOJCHCTBHUE Mefa C
KHUCIIOTOM) SIBIICHWM, HaOJIIOJIGCHUE U OIKCAHWE TMPU3HAKOB TMPOTECKAHUS
XUMUYECKUX peakiuil (pa3nokeHue caxapa, B3auMOJCHCTBUE CEPHOM KUC- JIOTHI C
xjopugom Oapus, pasznoxenue rugpokcuna wMenu(ll) npu  HarpesaHuw,
B3auMojieiicTBue kene3a ¢ pactBopoM coiu meau(ll)); mzyuenwe croco6oB
paszneneHus cmecedd (C TMOMOIIBI0 MarHuTa, (UIBTPOBAHHWE, BBINIAPUBAHME,
TUCTUJUISIIUSA, XpoMmarorpadus), TNpPOBEJACHUE OYHMCTKH IOBAPEHHOW  COJIH;
HAOJII0JICHUE M OMUCAHUE PE3YJIbTAaTOB MPOBEACHUS OIBITA, WIITIOCTPUPYIOIIETO
3aKOH COXPAaHEHHS MacChl; CO3IAHUE MOJENIEN MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimue npeacTaBuTe M HEOPraHU4eCKMUX BelIeCTB.

Bo3nyx — cmecsk razos. CoctaB Bo3ayxa. Kucioposnx — 3JIeMEHT U IPOCTOE
BemecTBo. HaxoxkiaeHue kucinopona B mpupojie, (U3MUECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue xkucnopoga. CrocoOsl
MOJIYYeHUS KHUCJIOpoAa B Jaboparopudl W TPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoaa B npupojie. O30H — auioTpoIiHast MOAU(UKAIUS KUCIOPOa.

TemnoBoit 3hdEeKT XUMUUECKOW peaklud, TePMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUue
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »anemeHT m mpocroe BemecTBO. Haxoxaenue Bomopona B
npupoe, Gu3nuecKre 1 XUMUIECKUE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI TTOTyYSHUSI.
Kucnots! u conm.

KonunuectBo BemectBa. Monb. MonspHas macca. 3akoH ABoraJipo.

Momnsipabiii 00beM ra3oB. PacyeTsl MO XUMHYECKUM YPaBHEHUSIM.

duznyeckue CcBoOMCTBA BoAbl. Bojga kak pacTBoputenb. PacTBOpBI.

Hacehliennble 1 HEHACHIIEHHBIE PACTBOPBL. Pacmeopumocmsv eeujecms 8 8o0e.



MaccoBas 10Jis BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBAHUSI.
Ponb pacTBOpOB B mpuposie U B KU3HU 4YeloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccuduxanusa neopranuueckux coeamHeHuit. Oxcuabl. Knaccudukarms
OKCHUJIOB:  cosiecoOpasyromiue (OCHOBHBIC, KHUCJIOTHbIE, aMdoTepHble) W
HecoseoOpasyromnue. HoMeHknatypa okcuaoB (MeXIyHapoHasi U TpUBUAIbHAS).
DU3NYECKUE U XUMUYECKUE CBOICTBA OKCUAOB. [lonydyeHne OKCuIoB.

OcHoBanus. Krnaccudukanuss OCHOBaHUM: IIEJIOYH M HEPACTBOPUMBIC
ocHoBaHusA. HomeHkmaTypa ocHOBaHUM (MEXIyHapoJHass ¥ TPUBHAIbHAsA).
DU3nYECKUEe U XUMUYECKHE CBOWCTBA OCHOBAaHUM. [1onyyeHre oCHOBaHUMN.

Kucnotel. Knaccudukanus kucinor. HoMeHknaTypa KUCIOT (MEXKTyHApOIHAS
U TpuBHaIbHAs). DU3MYECKHE U XUMHYECKUE CBOMCTBA KHUCJIOT. Psij akTUBHOCTH
metaioB H. H. bekerosa. Ilo nydyenue kucmior.

Conu. HomeHnkiiatypa coneil (MexXayHapoAaHas U TPUBUAIbHASA).

dusnyeckue U XUMUYECKUE CBOMCTBA cosel. [lonydenue comen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

XUMHUYECKAA HKCHEPUMEHT: KAuE€CTBEHHOE OIPEIEICHUE COAEPIKAHMS
KHCTIOPO/1a B BO3/IyX€; MOJIy4eHHE, COOUpaHue, pacrio3HaBaHUE U U3yUeHUE CBOMCTB
KUCTIOpO/1a; HaOJ0/IeHNE B3aMMOJCHCTBUS BEIIECTB C KHCIOPOJIOM U YCIOBHUSA
BO3HUKHOBEHUS U TPEKpalleHusi TOpeHus (moxkapa); 03HaKOMJICHUE ¢ oOpasiamu
OKCUJIOB W OIMCAaHHWE WX CBOWCTB; MOJy4YeHUE, COOMpAHHE, PACIO3HABAaHUE H
M3YUYEHHUE CBOMCTB BOAOpOAa (FOpEHHE); B3aUMOJEHCTBUE BOJOPOJA C OKCHUIIOM
menu(Il) (Bo3MOKHO HCTONIB30BaHKE BHICOMATEPHANIOB); HAOIIOICHHE OOpa3IoB
BEILIECTB KOJIMYECTBOM | MOJb; HCCIEIOBAHHE OCOOEHHOCTEH pPacTBOPEHUS
BEIIECTB C PA3JUYHOM pPAaCTBOPUMOCTBIO; MPUTOTOBJIEHHUE PpPACTBOPOB C
ONPEJICIICHHOW MAaCCOBOM JIOJI€W PAaCTBOPEHHOTO BEIIECTBA; B3aUMOJACHCTBUE BOJIbI
c MerauiamMu  (HaTpueM W KalublKeM)  (BO3MOXHO  HCIOJIb30BaHHE
BUJICOMATEPUAITIOB); OMNPEACIICHUE PACTBOPOB KHUCIOT M IIEJI0YEeH C MOMOIIbIO
WHJIMKaTOPOB; UCCIEJ0BaHUE O0pa30OB HEOPraHWYECKUX BEIIECTB pa3- JUYHBIX

KJIaCCOB, Ha6J'IIOI[eHI/Ie HN3MCHCHHA OKPACKHM HMHIHWKATOPOB B pPAaCTBOpax KHUCIIOT H



niesnoveil; u3ydenue B3aumozeicTBus okcu- na Meau(ll) ¢ pactBopom cepHoi
KUCJIOTBI, KHCJIOT C METajulaMH, pPEaKUWil HEeUTpanu3aluu; IMOJTy4YeHUe
HEpPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOr0 METallla JPYyTHMM U3 pacTBopa
COJIM; pEIIEHHWE OHKCIEPUMEHTAJbHBIX 3aJad Mo TeMe «BaxkHelne Kiacchl
HEOPraHUYECKUX COCTMHEHUM.

HHepuoanuyecknin 3axkoH u Ilepuoaumyeckas cucTeMa XMMHYECKHMX
ieMeHToB JI. U. MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeAKIUM.

[lepBble TOMBITKK KIAcCHU(PUKAIMKA XUMHUYECKUX djeMeHTOB. [lonstue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U IIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [leprnoanyeckas cucreMa XMuMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u jyimHHOTIEproiHas popmbl [lepuoandeckoit
cucrembl xumuyeckux syemeHtoB [[. WM. Menneneesa. Ilepuonbl u rpyIisl.
PU3NYECKUN CMBICI IIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aroMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA 10 €Tro MoJiokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS pajJnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETANIMYECKUX CBOMCTB MO IpyIIiaM U NepruoaaM. 3HaUeHUue
[Tepuonnueckoro 3akoHa u [leproanueckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHUA HAYKU U NpakTUku. [[. 1. MeHnneneeB — ydeHbI U Ipak1aHUH.

Xumuueckass cBs3b. KoBalieHTHast (MoJjsipHas M HEMNOJIApHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okuciieHUsl.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccrl okucieHuss U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3loB BEIIECTB METAUIOB M

HEMCTAJITIOB, BBaHMOHeﬁCTBHe rmapoKCcuga IHIHUHKa C paCTBOpaMHU KHCJIOT H



ieJ04Yed; MPOBECHUE OIBITOB, WUIIOCTPUPYIONIUX TMPUMEPHl OKUCIUTEIIBHO-
BOCCTAHOBUTENIBHBIX PEaKIuil (TOpeHue, peakiiuu pa3aoKeHUs, COCTUHEHNUS ).

MexnpeaMeTHbIe CBA3M.

Peanuzanys MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUU XUMHUHU OCYIIECTBIISICTCS
4yepe3 UCIOIb30BaHuE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MMOHSATHUM, TaK U MOHSATUH,
SIBJISIIOIUXCS CUCTEMHBIMHM JIJI1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO61ue ecTecTBEHHO-HAYUYHbIE TIOHSATUS: HAy4YHBIA (PakT, TUMIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKaIusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHUE, UBMEPEHHUE, MOJICIIb, SIBICHUE.

dusnka: Marepus, aroM, 53JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaIMOAKTUBHOCTh, MOJICKYJIa, DJICKTPUYCCKUM 3apsiJl, BEIIECTBO, TEJIIO,
00beM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, ¢IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3Be3/1bl, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpATbl, TOPHBIE MOPOIBI,
MI0JIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

10 kiacc

BemecTBO H XMMH4YeECKasi peaKusl.

[Tepnonnueckuii 3akoH. [lepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX AJIEMEHTOB NIEPBBIX TPEX MEPUOIOB, KAJIUS, KAIbIUS U X COCIMHEHU
B COOTBETCTBUM C TIOJIOKEHUEM »dJeMeHTOB B llepuonuueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUYECKOW CBSI3H. THUIBI KPUCTANIMUECKUX
pELIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKH U
BHJa XUMHUYECKOU CBSI3H.

Knaccuduxanus u HOMEHKJIaTypa HEOPTraHUYECKUX BEILIECTB

(MexayHapoJHas U TpUBUATbHASA). XUMUYECKUE CBOMCTBA BELIECTB, OTHOCAIINXCS



K pa3IM4HbIM KJlacCaM HEOPraHWYECKUX COCAUHECHUM, TEHETUYECKas CBS3b
HEOPraHUYECKUX BEUIECTB.

Knaccudukanuys XuMuyeckux peakiyii no pa3auyHbIM Mpru3HaKam (1o YuciIy
M COCTaBy YYacCTBYIOIIMX B peaKkIMU BEHIECTB, MO TeIUIOBOMY 3P (deKTy, Mo
M3MEHEHUIO CTETICHEN OKHCIIEHUSI XMMHUUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHEHUS.

[TonsiTue o ckopoctn xuMHuueckor peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoOHSITHE O TOMOTE€HHBIX U TE€TEPOTEeHHBIX
peakuusax. [louamue o Xumuueckom pasnogecuu. DPaxmopwvi, eauAIOWUEe HA
CKOPOCMb XUMUYECKOU peaKyuu U NOA0HCEHUE XUMUUECKO20 PABHOBECUSL.

OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM, DJICKTPOHHBIM  OayiaHc
OKUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBieHue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl €  HUCIOJB30BAHUEM  METOAA
ANEKTPOHHOTO OallaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M OUCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMHu4eckon cBs3u. Ctenens aucconuanuu. CHUIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakiiuu nonHoro o6MeHa. Y clioBUs IPOTEKaHUS PeaKIuii HOHHOTO 0OMeHa,
NOJIHBIE W COKpAIllCHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAHHUI U COJIEH B CBETE MPECTABICHUN 00 AIEKTPOTUTHUECKOU JTUCCOIHAIIHH.
KauecTBeHHbIE peakliy Ha UOHBL. [lonamue o eudponuse coneu.

XHUMHUYECKUN HKCIEPUMEHT: O3HAKOMIICHHE C MOJAEISIMU KPUCTANIMUECKUX
PEIIeTOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMmeTawioB (Tpadura u
anaMasa), CJIOXKHBIX BEIIECTB (XJOpHUJla HATpHUsl); HCCIEAOBAHUE 3aBUCHUMOCTH
CKOPOCTM XMMHYECKON peakuuud OT BO3JICUCTBUA pa3UYHBIX (DAKTOPOB;
HCCIIEIOBAHUE AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLIECCA TUCCOLUALINN
KHCJIOT, IIeoue u coiedl (BO3MOXKHO HCIOJIb30BAaHUE BHUIECOMATEPUATIOB);
MIPOBEJCHUE ONBITOB, WUTFOCTPUPYIOIIUX MPU3HAKU TPOTEKAHUS PeaKluii HOHHOTO

obmeHa (oOpa3oBaHME OCajKa, BBIACICHHUE Ta3za, 00pa30BaHUE BOMBI); OIBITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIuid
(ropeHue, peakiuu pas3ioKEeHHs, COCAUHEHUS); PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklMii Ha HWOHBI, pElICHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTanbl 4 MX coeIMHEHMSI.

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puanueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHYECKHE CBOWCTBA Ha TMpUMEpe XJopa
(B3auMoO/IeiCTBUE ¢ METAJJIaMHU, HEMETa/laMH, Iejiodamu). XJIOpPOBOAOPO.
ConsiHasi KMCIIOTa, XMMHUYECKHUE CBOMCTBA, MOJydeHHe, nmpuMmeHeHue. [lelicTBue
XJIoOpa ¥ XJIOPOBOJAOpOJA HAa OPraHW3M uYeJoBeKa. BakHeWiue XJIOpUIbl U UX
HAXOX/JICHHE B TIPUPO/IC.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUS.

Ctpoenue u pusnyeckrue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U CEPHI.
AnnoTpornHbie MOAU(PUKALIMKA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA CEpBHI.
CepoBoziopo, cTpoeHue, GU3nYecKre U XuMU4Yeckne cBoicTBa. OKCHUIBI CepPhl Kak
NPEJICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, PU3ndecKkrne 1 XMuMUUECKHe
cBoiicTBa (0OIlIMe Kak TMpEeJCTaBUTENsI Kiacca KUCIOT H  crenupuyeckue).
XVUMHUYECKHUE PEaKIH, JIeKalUe B OCHOBE MPOMBIIINIEHHOTO CIIOCO0a MOTyYeHUS
cepHoil kucnoTsl. [Ipumenenue. Colid CepHON KUCIOTHI, KAUECTBEHHAs PEAKIIUS HA
cynbdar-uoH. HaxoxxaeHue cepbl W €€ COCAMHEHHA B MpUpoje. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEeH cpelbl COEAMHEHUSIMH cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mrast xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUSI.

A30T, pacnpocTpaHeHue B MpUpPoe, GU3HIECKUE U XUMUYECKHUE CBOWMCTBA.
KpyroBopoT a3ota B mpupojae. AMMHUaK, ero Gu3n4eckue 1 XUMHUYECKHE CBOMCTBA,
nonyyeHue u npumeHeHue. Conau aMMoHUS, MX (U3UYECKHE U XUMHUYECKHE

CBOICTBa, NpuMeHeHHe. KauecTBeHHass peakuusi Ha MOHbI aMMOHMA. A30THas



KHCJIOTa, €€ TMOoJydyeHue, (u3nueckue U XUMHUYECKHe CBOMCTBa (0OIue Kak
MIpPEeACTaBUTENS Kilacca KUCIOT U cneuuduueckue). Vcrnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI100peHni. XMMUYECKOE 3arps3HEeHUE
OKpYXalolenl cpeabl COSNMHEHUSIMU a30Ta (KUCIOTHBIE IOXKIW, 3arps3HeHHe
BO3/1yXa, MOYBBI U BOJIOEMOB).

docdop, amnorpomnnbie Mogupukauu Gpocdopa, puznyeckre 1 XUMUIECKUE
cBorcTBa. Oxcup pocdopa(V) u dbochopHas kuciora, puznueckue U XUMUYECKHUE
cBoiicTBa, monydeHue. Hcnonb3zoBanue (ocharoB B KauecTBE MHHEPAJIbHBIX
yI00peHui.

O6mas xapakrepuctuka 31aemMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHHUS.

VYrnepon, amioTponHbie MOAUGUKAIMKM, PacIpoCTpaHEHUE B MPUPOJIE,
¢usznueckne W XuMHUUYecKHe CcBoicTBa. AncopOuus. Kpyrosopor yriepona B
npupoae. Okcuasl yriaepoaa, ux Gu3nueckue U XuMUUeCKHe CBOMCTBA, IEHCTBHUE Ha
KUBbIE€ OPraHU3MBbI, TOJYYEHHE M TpPUMEHEHHE. OIKOJOTHYEeCKHUe MpoOIEeMBbl,
CBsi3aHHBIE ¢ OKcuaoM yriiepoa (IV); runoresa rinodanbHOTO MOTEIJICHUS KIIMMATa;
NapHUKOBBIN 3 PeKT. YTonbHast KUCIOTA U €€ COJIU, NX (U3HUECKHE U XUMHUECKHEe
CBOICTBa, MOMy4YeHUEe U IpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauyanbHbIE TOHATHA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSAX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, TJIMIEPHUH, YKCYCHasi KUCIIOTA).
Ux cocmas u xumuueckoe cmpoeHnue. IloHSATHE O OMOJOTUYECKA Ba’KHBIX
BEI[ECTBAX: JKMpaX, OelKax, yrieBoJax — M HMX pPOJH B JKH3HU YEJIOBEKa.
Mamepuanvroe eOuncmeo opeaHudecKux u HeoOpeaHuyecKux coeOUuHeHu.

Kpemuuii, ero ¢usmyeckne M XUMUYECKHE CBOICTBA, IMOJYYEHUE U
npuMenenune. CoeuHeHust KpeMHuA B npupoje. OO1iue npeacTaBieHus 00 OKCUuae
kpemuus (IV) u xkpemaueBoit kuciaote. CHIMKATHI, UX HCIOJH30BaHHWE B OBITY,

MCIUIMHE, IIPOMBINIICHHOCTH. Baoicneuwue cmpoumeilbHble  Mamepudaibl.



Kepamuka, cmekno, yemenm, OemoH, oicene3obemon. IlIpobremvt Gezonacnoz2o
UCNONB308AHUSL CIIPOUMETILHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHUL.

XVUMHUYECKHNA IKCIIEPUMEHT: U3y4YeHHE 00pa3oB HEOPTaHUIECKUX BEIIECTB,
CBOWCTB COJITHOW KHCIJIOTBI;, TIPOBE/ICHNE KAYeCTBEHHBIX PEAKITUN HA XJIOPHI-MOHBI
1 HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaKAIOIINE (PU3HUCCKHUE U
XMMUYECKUE CBOMCTBA rajJOTCHOB M HX COCIMHCHHUH (BO3MOIKHO HCIIOJIL30BaHHUC
BUJICOMATEPUAJIOB); O3HAKOMIJICHHE C 0O0pas3laMu XJOpUI0B (TajJoreHHUIOB);
O3HAKOMJICHHE C 00pa3iaMu Cephbl U €€ COCTUHEHUSIMHU (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPUAJIORB); HAOJIOICHUE TIpOIlecca OOYIIIMBaHUS caxapa TOJ| JeHCTBUEM
KOHIICHTPHUPOBAHHON CEPHOW KHUCJIOTHI; HW3YYCHHE XHMHUYCCKHUX CBOWCTB
pa30aBJICHHOW CEPHOM KHUCIIOTHI, POBEACHNE KAUeCTBECHHON PEaKIMK Ha Cyb(har-
WOH W HaAOJIOJICHWE TMPHU3HAKA €€ MPOTCKAHMS; O3HAKOMJICHUE C (PU3UUYCCKHUMHU
cBoiicTBaMu asorta, ¢ochopa W HUX COCIUHCHUU (BO3MOXKHO HCIIOJIH30BAHUE
BUJIeOMaTepraaoB), oopa3amMu a3oTHBIX U (HochOpHBIX yAOOpEHU; MOTydeHHE,
coObupaHue, paclio3HaBaHWE W HW3yUYCHHE CBOWCTB aMMHaka; IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (ochaT-uOH U N3ydeHUe MPU3HAKOB UX
POTEKaHUsI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MEJbIO
(BO3MOYKHO HCIIOJIb30BaHHE BHJICOMATEPUAJIOB); U3y4ueHHe Moaeen
KPUCTAJUTMYECKUX PEIISTOK aiMmasa, rpadura, (QymiepeHa; O3HAKOMIICHHE C
IIPOIIECCOM  aJCOPOIIMM PACTBOPECHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTA3a; MOJYUYEHHUE, COOMpaHUE, PAacTO3HABAHUEC M H3YYCHHUE
CBOMCTB YIJICKHCIIOrO Ta3a; MPOBEACHHUE Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT- W
CUJIMKAT-HOHBI W HW3yYe€HHE TMPU3HAKOB HUX TPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKITUEH CHITMKATHOW ITPOMBIIIJICHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 33124
1o Teme «BaxkHelie HeMeTalIbl U UX COSTUHCHUS.

MeTaJsIBI H UX COeTUHEHMSI.

OO6mas XxapaKTepUCTHKAa XMMUYSCKHUX JICMEHTOB — METAJJIOB HA OCHOBAaHUH
nx nosioxeHus B llepmoamueckoll cucreme xuMmudeckux ssemeHrtoB [, .
MenpaeneeBa u ctpoeHus aToMOB. CTpoeHHEe METAUIOB. MeTtajuimyeckasi CBSI3b U

METAJUIMYECKAs] ~ KPUCTAUIMYECKAS  pEemIeTKa.  JJEKTPOXMMHUYECKUU Pl



HanpspKeHU Metan jJoB. Pu3nyeckre U XMMUYECKHE CBOMCTBA MeTayioB. O0mue
crocoObl ToyuyeHus MeTawioB. [loHsATHE O KOPpPO3UHM METAIOB, OCHOBHBIE
crocoOBbl 3alTUTHI X OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHUM, OpOH3a)
Y UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[IlesouHble MeTaIBL: TTONO0XKEHUE B [leprnoandYecKoil cucreMe XUMMHYECKUX
anementoB JI. M. MeHneneeBa; CTpoeHHME MX aTOMOB; HAXOXKJAECHHUE B IIPUPOIE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl U
TUAPOKCHABl HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HUX
COCTMHEHUM.

[[lenoyHO3eMENbHBIE METAJJIBl MarHuii W KajJdblIMA: TOJOXEHUE B
[Tepunoanueckoit cucreme xuMmruueckux 3ueMeHToB . . Menaeneesa; ctpoeHne nux
aTOMOB; HaxXoXJieHue B npupojae. uznueckue 1 XUMUYECKHUE CBOMCTBA MarHusi U
Kanblus. BaxkHele coeIMHEHUS Kalblus (OKCHUI, THAPOKCHU, CONH). JKecTKOCTh
BOJIbI U CTIOCOOBI €€ YCTPaHCHHS.

AnroMUHU: TosTokeHue B [lepuoanyeckoil cucteMe XuMUYECKUX AJIEMEHTOB
J. . MenaeneeBa; CTpo€HHE aTOMa; HaXOXJICHHE B mpupoae. Pusnyueckue u
XUMHUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJA U THUAPOKCHUIA
ATIOMUHUS.

Keneso: nonoxenue B [lepuoandeckoi cCHCTEME XUMUYECKHUX 3JIEMEHTOB /I,
. MengeneeBa; cTpoeHME aroma; HaxoxjaeHue B npupone. Duszmueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHAbI, THAPOKCUIBI U comu xkenesa (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

XAMHUYECKUH DKCICPUMEHT: O3HAaKOMJICHHE ¢ oOpaslaMyd METaULIOB |
CIUIaBOB, WX (HU3NYECKUMHU CBONCTBAMH, H3yYEHHE pPE3YyIbTAaTOB KOPPO3UHU
METaJUIOB  (BO3MOXXHO  HCMOJIb30BaHHWE  BHUJICOMATEpPHANIOB), OCOOCHHOCTEM
B3aUMOJICHCTBHUS OKCHJIA KaJdblMs U HATPUS C BOJON (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEpPUAJIOB); HCCIICIOBAaHHWE CBOMCTB JKECTKOW BOJBI; IMpoIlecca TOPECHUS
KeJe3a B KUCIOpoe (BO3MOXKHO HMCIIOJIb30BaHUE BUJICOMATEPHAIOB); MPU3HAKOB
MPOTEKaHUsI KAauyeCTBEHHBIX PEaKIMi Ha HOHBI (MarHWs, KaJibIUs, aJIIOMHUHUS,

uuHka, xenesa(ll) u xeneza(Ill), meau(Il)); HabnaroneHre U onucaHue MPOLIECCOB



OKpalllMBaHMs I[JJAMEHHM HWOHAMU HATpUs, Kaluusd W Kaidblus (BO3MOXHO
WCIIOJb30BaHUE  BHUJEOMATEpPHUAIOB); HCCleAOBaHUE aM(OTEpPHBIX CBOWCTB
TUIPOKCH/IA ATIFOMUHHUS U TUAPOKCHUIA [IUHKA; PELIEHHUE DKCIIEPUMEHTAIBHBIX 33144
no TeMe «BakHelIe MeTajlibl U UX COSIUHCHUS.

XuMHA U OKpY:KaoIlas cpeaa.

Hogele matepuansl u TexHonoruu. BeniecTtsa 1 matepualibl B IOBCEIHEBHOM
KU3HU 4YeJoBeKa. XUMHS U 30pOBbE. be30MmacHoe HCIOJIb30BAHUE BELIECTB U
XUMUYECKUX peakiuii B ObITy. I[lepBas momolp MpU XUMHUYECKHX OXKOrax Hu
oTpaBieHUsIX. OCHOBBI 3KOJIOTUYECKOW T'PAMOTHOCTU. XHUMHYECKOE 3arpsi3HEHUE
OKpY>Karolien cpebl (mpeaenbHas gomyctumasi koHeHnTpaus semiects — [1J1K).
Poibp xumMuu B penieHun 3K0JIOTMYeCKUX MPooIIeM.

[IpuponHble UCTOYHUKU YTIIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HE(PTH),
POJIYKTHI UX TIEPepabOTKH, UX POJIb B OBITY U IMIPOMBIIIJIEHHOCTH.

XUMHUYECKUH OKCIEPUMEHT: H3yUYeHHE O00pa3lloB MaTepuasioB (CTEKIIO,
CILJIaBbl METAJIJIOB, MTOJIUMEPHBIE MAaTEPUAIIHI).

MexnpeaMeTHbIE CBSA3H.

Peanuzanus MexXIpeIMETHBIX CBA3EH PU U3YUEHUHU XUMHUU OCYILECTBIISIETCS
Yyepe3 UCIOIb30BaHue KaK OOIMX €CTeCTBEHHO-HAYYHBIX MTOHSATHH, TaK U TMTOHATHH,
SIBIIAIOIINXCA CUCTEMHBIMHU JJI1 OTHAEJBHBIX IPEIMETOB €CTECTBECHHO-HAYYHOTO
ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAy4HBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KilacCHPUKaMs, IEePUOJIUIHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, H3MEPEHUE, MOJICNb, SBJICHUE, MNAPHUKOBBIN
addekr, TexHomorus, mMaTepuanbl. DU3MKa: MaTepus, aToM, 3JICKTPOH, IPOTOH,
HEUTPOH, WMOH, HYKJIHJ, U30TOIbI, PAJIHOAKTUBHOCTb, MOJICKYJA, 3JIEKTPUUYECCKUN
3apsiji, MPOBOJIHUKH, IONTYIPOBOIHUKH, IHAJICKTPHUKH, (DOTOIIEMEHT, BEIIECTBO,
TeN0, 00BbEM, arperaTHOE COCTOSIHHME BEIEeCTBAa, ra3, pacTBOP, PaCTBOPUMOCT,
KpHCTaJUTMYecKas perieTka, CrjiaBbl, GU3NYeCKue BEIMUUHBI, €TMHUIIBI H3MEPEHUS,

KOCMHYCCKOC IIPOCTPAHCTBO, INIAHCTBI, 3BC3/1bI, COJ'IHI_IC.



buonorus: dborocunTes, apixanwe, Ouocdepa, IKOCHCTEMa, MUHEPATbHBIC
YIOOPEHHSI, MUKPORJIEMEHTBI, MAKPOAJIIEMEHTHI, TTUTA TEIBHBIC BEIIECTRA.
I'eorpadus: armocdepa, rtuapochepa, MUHEpaANbl, TOPHBIE MOPOJIHI,

IMOJIC3HBIC NCKOIIA€MBIC, TOIIJIMBO, BOJHBIC PECCYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC

N©
/o

HaumenoBanue pa3ienos KoimdyecTBo yacos
U TeM MPOrpaMMbl Bcero KP mnp

Pasznea 1. IlepBoHavasibHble XUMHYECKHE MOHATHSA

1.1 N 5 2
MPaKTUYECKOU
ESITEILHOCTH YEJI0BEKa
BemecrBa u xumuueckue
1.2 15 1
peakuu
Uroro no pazgeny 20

XuMus — BakHas 00J1acThb
€CTECTBO3HAHUA U

BocnurareabHbIH NOTEHIIHAJ TEMbI

UHTEpeC K OOY4YEeHHI0O M TI03HAaHUIO, JI0003HATEIbHOCTH, TOTOBHOCTH H
CrOCOOHOCTH K CcaMOOOpa3OBaHMIO, MPOEKTHOW M HCCIIEI0BATEIhCKON
JESITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOY4ICHUS
B JaJbHCHIIIEM;

TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM JACSITEIHPHOCTU TPHU BBITIOJIHCHHH
y4eOHBIX, TO3HABATEIBHBIX 33144, BHIMTOJTHEHUH XUMHUUECKUX SKCTICPUMEHTOB,
CO3JIaHWU YYEOHBIX TIPOCKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHIO W
B3aMMOTIOMOIIY B MIPOIIECCE ITOM YICOHOM NIEeATETLHOCTH;

YMEHHE MPUMEHSITh B IMPOLECCe IO3HAaHUS TOHATUS  (IpeIMEeTHbIE U
MeTanpeaIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HUCIOJIb3yeMblE B
XUMHH, TNpeoOpa3oBbIBATh HIMPOKO TMPUMEHSEMBbIE B XUMHUU MOJICIbHbBIC
NPEJCTaBICHUS — XUMHYECKUH 3HAK (CHMBOJI D3JIEMEHTa), XUMHUYecKas
dopMyna u ypaBHEHHUE XUMHUYECKOW peaKkIMu — TMPU pEHIeHHH y4eOHO-
MO03HABATENbHBIX 33/1a4;

Paznea 2. Bajkneiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1

Bo3snyx. Kucnopon.
ITonsiTue 06 oxcumax

npuoOpeTeHre omblTa MO IUIAHUPOBAHMIO, OpPraHU3alMM M IPOBEICHUIO
YUYCHMUYECKUX HKCIIEPUMEHTOB: YMEHHE HaOJoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSATEJILHO IPOTHO3UPOBATH €r0 Pe3yNbTaT, GOPMYIUPOBATH 0000ICHUS
Y BBIBOJBI 10 pe3y/ibTaTaM IPOBEIEHHOIO OIBITA, UCCIEIOBAaHUA, COCTABIIATh
OTU€T 0 MpoJeNIaHHOM paboTe;




2.2

2.3

24

Bonopoa. Ilonstue o
KHUCJIOTAX U COJISIX

Bopa. PactBopsl. [lonsiTne
00 OCHOBaHUSAX

OCHOBHEBIE KJIACCEI
HEOPraHMYeCKUX
COEIUHEHUN

Hroro no pazneny

11

30

HpI/IO6peTeHI/I€ OIlbITa IO IUIAHUPOBAHHIO, OpraHu3allukl W MPOBCIACHUIO
YUYCHHUYECKUX OJKCIIEPUMEHTOB: YMEHHE HAONI0IaTh 3a XOJOM IIpolecca,
CaMOCTOSITEILHO TPOrHO3UPOBATH €r0 Pe3yibTaT, PopMyIupoBaTh 0000IICHUS
M BBIBOJIBI 11O PE3YyJibTaTaM HpOBCIIéHHOFO OIIbITa, UCCIICAOBAaHUA, COCTABJIATH
OTU&T O MpoJesIaHHOM padoTe;

YMEHHE NIPUMEHSTH B MPOIIecCce MO3HAHUS MOHATUS (IIpeIMETHBIE U
MeTanpeIMETHbIE), CHMBOJINYECKHE (3HAKOBbIE) MOJIENH, UCIIOJIb3YEMbIE B
XUMHH, TPE0OPa30BbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIETbHbBIE
MPEJICTaBICHNUS] — XUMUYECKHUM 3HaK (CUMBOJI 3JIEMEHTA), XUMUYecKast
dbopMyna 1 ypaBHEHHE XUMUYECKON PeaKkIMi — MpHU PEelIeHUH yueOHO-
MO3HABaTENbHBIX 33/1aY;

YMEHHUE HCIIONIb30BaTh IOCTABJICHHBIE BOIPOCHl B KAYECTBE HHCTPYMEHTA

MO3HAHUS, a TaKXKEe B KAaueCTBE OCHOBBI JUIsI (OPMHUPOBAHUS TUIIOTE3BI IO
MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA,

Pasnen 3. llepuoauyeckuii 3axoH u [lepuogudeckas cucrema xumuueckux 1eMenToB /. U. MenpaeseeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

3.1

3.2

Ilepuoarueckuii 3ak0H U
[Tepuonnueckas cucrema
XUMHYECKUX 3JIeMEHTOB JI.
N. Mengeneea. CTpoeHue
aToma

XUMHAYECKAs CBA3b.
OKHUCIIUTEILHO-

IIO3HaBaTcJIbHasd, I/IH(bOpMaI_[I/IOHHaH N YUTaTCIbCKas KYJIbTYPBI, B TOM YHUCJIC
HaBBIKK CaMOCTOSITEIILHOM pa6OTI>I C y‘ICGHBIMI/I TCKCTaMU, cnpaBquoﬁ
HHTCpaTYpOﬁ, AOCTYIIHBIMH TCXHUYCCKUMH CpCACTBAMU I/IH(i)OpMaLII/IOHHLIX
TeXHOHOFHﬁ; HHTECPEC K MNPAKTUYCCKOMY HU3YUYCHHIO HpO(i)CCCI/Iﬁ H Tpyaa
Pa3InvdHOTOo poaa, YBaKCHUC K TPYAY U pE3yjibTaTaM pr,HOBOﬁ ACATCIIBbHOCTH,
B TOM YHCJIC Ha OCHOBC IIPUMCHCHUA IIPEAMETHBIX 3HAHMH I10 XHUMHH,
HNEHHOCTHOC OTHOMICHUC K OTCUHCCTBCHHOMY KYJIbTYPHOMY, UCTOPUICCKOMY

U HAYYHOMY HACJICIUIO,

YMCHHUEC TPHUMCHATL B TIMPOLECCEC IMO3HAHHUA TIOHATUA (Hpe,[[MeTHLIC u
MeTaHpe)IMeTHLIe), CUMBOJIMYCCKHUEC (3H3.KOBBIC) MOJCJIM, HUCIOJIb3YCMBIC B
XHUMUU, HpeO6pa3OBLIBaTB IIAPOKO NPHUMCHACMBIC B XHUMHU MOJCIBHBIC
MMpeaACTaBJICHUA — XUMHUYECKUM 3HaK (CI/IMBOJ'I BHCMCHTa), XUMHNYCCKasa




BOCCTAHOBUTCJIBHBIC
peaknuu

Uroro no pazgeny 15

PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

10 KJIACC

N2 HaumenoBanue pasaesoB KosuyecTBo 4yacoB

n/om | M TeM NporpaMMbl Beero | KP P

Pa3znen 1. BemecTBo n XuMH4YecKue peakuuun

[ToBTOpEeHME U yriyoOaeHue
1.1 3HAaHUN OCHOBHEIX 5 1
paszesoB Kypca 9 kimacca

OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4
XUMHMUYECKUX pPEeaKui

68 5 5

dopmynna u ypaBHEHHWE XMMHUYECKOHW pEaKIMH — MpPHU PEeIIeHUH Yy4eOHO-
IIO3HABATEJIbHBIX 337124,

BocnurarebHBIA MOTEHIHAJ TEMbI

WHTEpeC K OOYyYEeHHMIO W TIO3HAHHWIO, JIOO03HATEIBHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K €aMOOOpa3oBaHUIO, IPOCKTHOW U  HMCCIENOBATEIbCKOM
JIEATEILHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00yUeHUs B
JTaTbHEUIIIEM;

TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOM NEATEIbHOCTH TPHU BBITOJIHECHUU
y4eOHBIX, TO3HABATEIBHBIX 33/1a4, BHITIOJJTHCHHH XUMHUUYECKHX IKCIIEPUMEHTOB,
CO3ZJaHMM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMOINOHMMAHHUIO U
B3aMMOIIOMOIIH B MpoIiecce ITON y4eOHOM AeITeIbHOCTH;

YMEHHE CaMOCTOSITEJIbHO OIpPENeNATh LEIH JEATe]bHOCTH, IIAaHUPOBATh,
OCYILECTBIIATh, KOHTPOJIMPOBATH U TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNbHOCTbD, BIOUPATh Hanboee 3pPeKTUBHbBIE CIIOCOOBI pellIeHHs] yUeOHbIX
U TI03HaBaTEJIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABJIATh WM KOPPEKTUPOBAThH
MIPEIJIOKEHHBIM AITOPUTM JIEHCTBUM IPU BBINIOJIHEHUHU 33aJaHUN C Y4ETOM
NOJIy4eHUs! HOBBIX 3HaHUM 00 n3yyaeMbIX 00bEeKTaX — BEIIECTBAX M PEAKLIUAX;
OIICHUBATh COOTBETCTBUE MOIYUYEHHOTO Pe3yJIbTaTa 3asBJICHHOM LIEJIH;




DNEeKTPOTUTHYECKAs
13 JIMCCOTIHALINS. g
' XuUMHUYECKHE PEAKIIUH B
pacTtBopax
Hroro no pazneny 17

Paznen 2. Hemerasjibl M UX COCTUHEHU S

2.1

2.2

2.3

OO01as XxapakTepucTuKa
XUMHNYECKHUX JJIEMCHTOB 4
VIHA-rpynnel. ["asiorenst

OO01as XxapakTepucTuKa
XUMHUYECKUX JIEMEHTOB

. 6
VIA-rpynnei. Cepa u e€
COEIMHEHUS
OO1as XxapakTepucTuKa
XUMUYECKUX 3JIEMEHTOB .

VA-rpynnel. A30T,
dbocdop 1 UX coeTMHEHHUS

HpI/IO6peTeHI/I€ OIlbITa 110 IIJIAHUPOBAHWIO, OpPraHv3aliiu U IIPOBCACHHIO

YUYCHHUYECKUX OKCIEPUMEHTOB: yMEHHE HaOIIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSATENBHO NMPOTHO3UPOBATH €0 Pe3yabTar, (HOPMyIHpOBATH 000OIIECHHS 1
BBIBO/JIbI ITO PE3YyJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCJICAOBAHUA, COCTAaBIATH OTUET
0 TPOJICIaHHON paboTe;

an06peTeHHe OIlbITa IIO0 INNITAHUPOBAHWIO, OpraHvusaliii U IIPOBEACHHUIO
YUCHHUYECKUX OKCIIEPUMEHTOB: yMEHHE HaOIoJaTh 3a XOJO0M TpoIliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €T0 pe3yibTarT, GopMyaupoBaTh 00001IEHHS
M BBIBOJBI IO pE3YyJIbTaTaM HpOBe}IéHHOFO OIlbITa, UCCIICAOBAHHA, COCTABJIATDH
OTYET O TIPOJICITAHHOM padoTe;

nproOpeTeHNe OIbITa MPE3CHTAIIMN PE3YIbTaTOB BBITIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa  (J1abOpaTOPHOTO  OIBITA, nabopaTopHoii  pabOTHI O
MCCJICIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO IMPOEKTA);

YMCHHUE HCII0JIb30BAaTh HpI/IéMI)I JIOTUYCCKOI'0 MBIIIIJICHHS ITPHU OCBOCHHUH
3HAHW: PaCKpheIBATb CMBICIT XUMHUYCCKUX MMOHATUMN (BBI,Z[GJ'IHTB Hux
XapaKTCPHBIC ITPU3HAKH, YCTaHABJIMBATh B3aUMOCBA3b C JPYI'UMHU
HOHHTI/IHMI/I), HCIIOJIB30BAaTh ITIOHATHUA JJIA 00BICHEHUS OTACIIbHBIX (baKTOB n
HBHGHHﬁ; BBI6I/IpaTL OCHOBAHHUA U KPUTCPUU IJIA KJIaCCI/I(I)I/IKaI_II/II/I
XUMHNYCCKHX BCIICCTB U XUMHUYCCKHUX peaKHHﬁ; YCTaHaBJIMBATb NPUYNHHO-
CJICACTBCHHBIC CBA3U MCKIAY 00BeKTaMH HU3YUYCHUS; CTPOUTDH JIOTHICCKUC
pacCyKaACHUA (I/IHI[YKTI/IBHHC, ACAYKTHUBHBIC, I10 aHaHOFI/II/I); AC€JIaTh BBIBO/JbI
M 3aKJIFOUYCHU A,

an06peTeHHe OIlbITa IO IUNIAHUPOBAHUIO, OPraHU3alliu U IPOBCACHHUIO

YYCHMUYECKUX HKCIEPUMEHTOB: yMEHHE HaOMoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSATENBHO NMPOTHO3UPOBATH €r0 pe3ysbTaT, PopMyIupoBaTh 0000IIEHUS 1
BBIBOJIBbI 110 PE3yJIbTaTaM IIPOBENEHHOTO OIbITA, UCCIIEAOBAHUS, COCTABIIATH OTYET
0 MpojieTIaHHO padorTe;




OO01as XxapakTepucTUKa
24 XUMHNYCCKHUX JJICMCHTOB 8
' IVA-rpynmsr. Yriaepos u

erMHI/Iﬁ 1 UX COCINHCHUA

Hroro no pazgeny 25

Pazgen 3. Merajiibl 1 UX COeTUHEHU S

OO01me cBOMCTBA
3.1 4
METAILIOB

Bakueime MeTaUIbl U UX
3.2 16
COEIMHEHUSI

Wroro no pazgeny 20
Pasnen 4. Xumus n okpyxaomas cpeaa
Bemectsa u marepuainsl B

4.1
JKU3HU YEII0BEKA

MHTEPEC K MPAKTUUECKOMY M3YyUEHUIO Mpo(eccuil u TpyJa pa3iudHOIo poJa,
YBaXXEHUE K TPYAYy M pe3yJbTaTaM TPYIOBOW JIEATEIbHOCTH, B TOM YHMCIIE HA
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HaHUM 110 XUMUH;

LIEHHOCTHOE OTHOILIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4HOMY HACJIEIUIO;

YMEHHME MPUMEHSATh B IMpollecce MO3HaHWS TMOHATHS  (NIpeIMEeTHbIe U
MeTanpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOIb3yeMbIE B
XUMHH, TpeoOpa3oBbIBaTh IMIUPOKO MPUMEHSIEMblE B XUMHH MO/JIEIbHbIE
NPEJICTaBICHUs] — XUMHUYECKHM 3HAaK (CUMBOJI 3JEMEHTa), XUMHUYecKas
dopMyna M ypaBHEHHE XHMHUYECKON peakiuuu — MpU pPEeUIeHHH Y4eOHO-
MO3HABATENIbHBIX 33/1a4;

YMEHHE CaMOCTOSTEIbHO OMNpeAeNsaTh el ACATeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATH U MTPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITeTbHOCTD, BEIOMPATh HanboJee 3(h(PeKTUBHBIE CITOCOOBI peIIeHHUs yueOHbIX
U TIO3HABATENBbHBIX 33J]1a4, CAMOCTOATEIBHO COCTaBISTh WM KOPPEKTHPOBATH
MPEUIOKEHHBINA aIrOpPUTM JCHCTBUI TPHU BBINOJHEHUH 3aJaHUN C YYETOM
MOJIy4EHUS] HOBBIX 3HAHUM 00 H3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEaKIHUsX;
OIICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3ybTaTa 3asBJICHHOM 1IeIIH;

OCO3HAaHHUC NECHHOCTH KU3HU, OTBECTCTBCHHOT'O OTHOIICHUS K CBOCMY 310POBLIO,
YCTAHOBKH Ha S,HOpOBHﬁ 06138.3 KHU3HH, OCO3HAHUC MOCJIEACTBUNA U HCIIPpUATHA
BPCAHBIX IIPUBBIYCK (YHOTpe6HCHI/I${ AJIKOT'0JIsI, HAPKOTHUKOB, KypeHI/IH),
HCO6XO)II/IMOCTI/I CO6J'IIO,[[€HI/I$[ IpaBHJI 0€30I1aCHOCTH npu O6paI_I_[eHI/II/I C
XUMHUYCCKHUMH B€IICCTBAMU B 6bITy u peaﬂBHOﬁ KHU3HHU




Hroro no pazgeny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME

IHOYPOYHOE IIVIAHUPOBAHHUE
9 KIIACC

CIIOCOOHOCTh NIPUMEHATh 3HAHUSA, YPOBHS OSKOJOTMYECKOW KYJIbTYpHI,
OCO3HAHMS TJIO0ATBFHOTO XapakTepa 3KOJOTHYECKHX MpoOIeM M MyTed HX
pelIeHus MOCPEICTBOM METO/I0B XUMUU;

YMEHHUE HCIIOJIb30BaTh U aHAIM3UPOBATh B IIpoliecce Y4eOHOH H
UCCIIEI0BATENIbCKOM JEeSITENIbHOCTH UH(POPMALIHIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sIiicTBA W TpPAHCIOpPTAa HA COCTOSIHHE
OKpYXKarOIEeH NMPUPOJTHON CPENIbL;




KonunyecTBo yacos DJIeKTPOHHbIE

N2 Hata nugpoBbie
Tema ypoka
n/n Bcero KP 1P H3Y4YeHH s o0pa3oBaTe/bHbIEC
pecypchl
[Ipenmer xumuu. Posib XuMHUM B JKM3HHM 4eJOBeKa. Tena u
. bubnuotexa [JOK
1 BemecTBa.du3nyueckue CBOMCTBA BEMIECTB. ATperaTHoe 1 1 menensa
https://m.edsoo.ru/ff0d210c
COCTOSIHUE BEIIECTB.
1 Henens bu6mmoreka [IOK
2 IToraTre o MeTOoJaX MO3HAHUS B XUMHH.
https://m.edsoo.ru/ff0d227e
IIpaxtnueckas padora N2 1 «IIpaBuiaa paOoTEI B 2 Henens
; % pabor ; P P ; Bubmorexa LIOK
nmabopaTopuu U MPUEMBI OOpAIICHHS C TA00PATOPHBIM https//m.edsoo.ruw/f0d23dc
000pyI0BaHUEM
" 2 Henens bu6moreka [IOK
4 Yucteie BemecTBa 1 cMecH. CriocoObl pas3iesieHus: cMecei
https://m.edsoo.ru/ff0d26ca
5 [MpakTuaeckas padora N 2 «Pa3nenenue cmeceit (Ha 3 Henens bubnroreka [JOK
IIpUMepe OUYUCTKU TTOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMEL 1 MOTCKVIILL 3 Henens bu6mmoreka [IOK
Y https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI ) XUMHYECKHUX 4 nepnens bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CI0)KHBIE BELIECTBA 4 wepens bubmmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6¢
5 "Henens bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE
https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEIISCTB. XUMHUUECKas 5 Hemens bu6mmoreka [JOK
¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OTtHocuTenbHas aToMHas Macca. OTHOCHUTENBHAS 6 Henens bu6mmoreka [JOK

MOJICKYJIApHasg Macca

https://m.edsoo.ru/ff0d323c




12

13

14

15

16

17

18

19

20

21

22

23

24

MaccoBast 1011 XUMHUYECKOTO 2JIEMEHTA B COEAMHEHUU
KomnuecTtBo Bemectsa. Moiis. MoursipHas macca
duznueckre 1 XUMUYECKHE SIBICHUS. X UMHYecKas pCaKknus

[Ipu3Haky u ycnoBHs IPOTEKAHUS XUMUYECKHUX PEAKIUN

3aK0oH COXpaHEHUsI MAaCcChl BEUIECTB. XUMUUYECKHE
YpaBHEHUS

Brruncnenust KoaudecTBa, MacChl BEIIECTBA M0 YPaBHEHUSIM
XUMHUYECKUX PeaKIil

Knaccudukanus XuMuuecKkux peakuuii (CoeTuHeHus,
paslioKeHus1, 3aMeIeHUsI, 0OMEHA)

M. B. JlomoHOCOB — yuéHbIi-3HIIUKIOTIEANCT. O000IIEeHNEe
W CUCTEMaTH3alus 3HAaHUU

KonTposasnas padora N21 no teme «BermiectBa u
XUMHUUYECKUE PEAKIIUN

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon —
3JIEMEHT W IpOoCcTOe BenlecTBO. Haxoxk1eHne Kuciopoaa B
npupoje. O30H

dusnvecKkrue 1 XMMUYECKHE CBOMCTBA KMCIOPO1a (peaKIuu
okucieHus, ropenue). [lonstre 06 okcuaax

CriocoOsl mostyueHus: KUCI0po/ia B 1adopaTopuu U
npomsiinuieHHOCTH. [IpuMenenne kucnoponaa. Kpyrosopor
KHCIJIOpO/Jia B IPUPOJIE

TennoBoit 3¢ pexT XUMUUECKON peakiuu, MOHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U SHI0TEPMHUECKHUX
peakumsx

6 "Henens

7 Henend

7 Henens

8 Henensa

8 Henensa

9 Henens

9 Henens

10 Henens

10 menens

11 venens

11 wenens

12 uenens

12 wenens

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6
bu6moreka [IOK
https://m.edsoo.ru/ff0d3b88
bu6moreka [IOK
https://m.edsoo.ru/ff0d5708
bu6moreka [IOK
https://m.edsoo.ru/ff0d3f34
bu6moreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790




25

26

27

28

29

30

31

32

33

34

35

36

37

TormmuBo (HedTh, Yyroiab W MeTaH). 3arps3HEHHE BO3AYXa,
YCWJICHHE MapHUKOBOrO 3(¢eKra, pa3pylieHue 030HOBOTO
CJIOsI, CTIOCOOBI €ro MPEIOTBPALICHUS

[TpakTraeckas padota N2 3 mo Teme «Ilonmydenne u
coOMpaHue KHCIOPOa, U3yIeHNE eT0 CBOHCTBY

Bonopox — smeMeHT u npoctoe BemecTBo. HaxoxaeHne B
MIPUPOJIC

duznyecKkue 1 XUMUIECKHE CBOHCTBA BOJIOPOIA.
[Tpumenenne Bogopoaa

TloHdaTHE O KHUCIIOTAaX U COJISIX

CriocoOsl mostydeHust BOAOPoaa

[TpakTuaeckas padota N2 4 o Teme «IlomyueHue u
cobupaHue BOIOPO/Ia, H3YUEHHE €r0 CBOUCTBY

Monsipabiii 00bE€M ra3oB. 3akoH ABOTaapO

Brranciaenus O6’béMa, KOJIMYECTBA BEIIECTBA Ira3a 110 €ro
HU3BECTHOMY KOJIMYECTBY BEIICCTBA UJIN 06”béMy
Breruncienus o0bEMOB ra3os 1o YPaBHCHHUIO pCaKIIUH Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHH Ta30B

duszndeckue M XUMHYECKHE CBOMCTBA BOJBI. prTOBOpOT

BOJIbI B MpUpOJE. 3arpsi3HeHUuEe NPUPOJIHBIX BoA. OxpaHa u

OYUCTKA IPUPOAHBIX BOA.

CocraB ocHoBaHui. [loHsATHE 00 MHIMKATOpaX

Bona xak pacTBOPUTCIIb. HacplimmeHHbIe 1 HEHACBIIIICHHEIE
PacTBOPLI. MaccoBas [0J1s BElllecTBa B pacTBOpC

13 Hemens

13 Hemens

14 nenens

14 wenens

15 Muenensa

15 menens

16 menens

16 Henens

17 uenens

17 uenens

18 nenens

18 Henens

19 nenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
https://m.edsoo.ru/ff0d4{42
bu6moreka [IOK
https://m.edsoo.ru/ff0d542e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubnunoreka [JOK
https://m.edsoo.ru/ff0d5b40




38

39

40

41

42

43

44

45

46

47

48

49

50

[Ipaktugeckas padora N2 5 mo teme «IIpurotoBienue
pacTBOPOB C ONPEAETEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BEWIECTBA»

KonTtponsnas padora N22 mo teme «Kucnopoa. Bogopoz.
Boma»

Oxcuppl: cocTaB, Kilaccu(uKalns, HOMEHKIATypa

[TonyueHnue 1 XuMU4ECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(OTEpPHBIX OKCHJIOB

OcHoBaHusI: cOCTaB, KiIaccu(UKalns, HOMEHKIaTypa
[Tosydenne n XuMH4YECKHE CBOMCTBA OCHOBAHUIM

Kucnotsl: cocras, kiaccudukaiiysi, HOMEHKIaTypa

[Tosnydenune u XuMHU4YECKUE CBOMCTBA KUCIIOT. Psip
aktuBHOCTH MeTauioB H. H. bekerosa

Conu (cpemnue): HOMEHKIATypa, CIOCOObI TOJTy4eHHUS,
XMUMHYECKUE CBOMCTBA

[TpakTuueckas padora N2 6. Pemenue skcriepuMeHTaIbHBIX
3an1a4 1o Teme «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COEIUHEHUIN

I'enetnyeckas cBs3b MEXKAY KlIacCaMU HEOPTaHUUECKUX
COEOUHEHUN

O00011eHrE U cUCcTEMATU3ALUs 3HAHUI

KonrponbHas padora N23 o teme "OCHOBHBIE KIIacChl
HEOPraHUYECKUX COeAMHEHUI"

19 Hemens

20 "enens

20 genensa

21 nenens

21 HepenA

22 "Henens

22 "enenasd

23 Henensd

23 Henens

24 uenens

24 uenens

25 "Henens

25 Henens

bubmmorexa [{OK
https://m.edsoo.ru/ff0d5eba

bubmmoreka [{OK
https://m.edsoo.ru/ff0d6342
bubmmoreka [IOK
https://m.edsoo.ru/ff0d664e
bubmmoreka [{OK
https://m.edsoo.ru/ff0d664e
bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [JOK
https://m.edso0.ru/00ad9b7c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edso0.ru/00ad9cb2

bub6nunoreka [JOK
https://m.edsoo.ru/00ad9ela




51

52

53

54

55

56

57

58

59

60

[lepBble TOMBITKA  KJIACCH(PUKAIUU  XUMUYECKUX
sneMeHTOB. [loHSATHE O Tpynmax CXOIHBIX JJIEMEHTOB.
DneMeHThl, KOTOpble 00pa3yloT aM(pOTepHBIE OKCHUABI |
THIIPOKCHUIBI.

Ilepmognueckuit  3akoH u  Ilepuonmueckas cucrema
xuMmudeckux aneMmeHnToB . . Meneneera
[lepuonsl, rpynmnel, noarpynmnbl.. @OU3HYECKUH  CMBICT

IMOPAAKOBOIO HOMEpPA, HOMEPOB II€PUOJAAa U I'PYIIILI DJIEMCHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl

CtpoeHue IeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB
[Tepuonnueckoit cucremsl J[. . Menneneena
XapakTepucTUKa  XMMHUYECKOTO  JJIEMEHTa [0  €ro
noJjioxxenuto B [lepuoanueckont cucreme /. . Menaeneena.
3aKOHOMEPHOCTH M3MEHEHMS paruyca aTOMOB XUMUUYECKUX
9JIEMEHTOB, METAJJINYECKUX U HEMETAJNIMISCKUX CBOMCTB IO
rpyIIaM U EepUoaM.

3nauenue [lepuoaumyeckoro 3akoHa JJisl pa3BUTHUS HAYKU U
npaktuku. J[. U. MenaeneeB — y4u€Hslii, menaror u

rpak JaHuH

O06o01menre W cHCTEMaTU3alMsd 3HaHUH 0 TEMe.
ITPOBEPOYHAA PABOTA

HMoHHas xuMuueckas CBI3b

QHGKTpOOTpI/II_[aTeJ'ILHOCTB aTOMOB XUMHWYCCKHUX 3JICMCHTOB

26 Henens

26 "Henensa

27 "wenensa

27 "Henens

28 Henend

28 Henend

29 "Henens

29 "Henens

30 Hemensa

30 Henensa

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ffa

bubmmoreka [IOK
https://m.edsoo.ru/00ada52c

bubmmoreka [{OK
https://m.edsoo.ru/00adas52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00adabbc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bubnuoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8




61

62

63

64

65

66

67

68

KoBanentaas HCMOJISIpHAaA XUMHUYCCKas CBA3b
Kopanentnas MoJrsIpHasd XUMHUYCCKas CBA3b

CreneHp OKUCIEHUS

OKHUCIINTEIEHO-BOCCTAHOBUTEIILHBIE pCaKknuu. Hpoueccm
OKHCJICHHA U BOCCTAaHOBJICHU A

OKHUCIUTEN U BOCCTAHOBUTEIU

KontponeHas padora N4 mo treme «Ctpoenue aToma.
XuMudeckasi CBSI3b)

PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3aIKs 3HAHUN
1o teme «CTpoeHue aroMa. XMMUYECKas CBSI3b»

PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3aIKs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

10 KIIACC

‘ Tema ypoka

68 5

KoanuecTBo 4acos

31 wemens

31 wemens

32 Henens

32 Henens

33 Henens

33 Henens

34 uenensa

34 uenensa

bubmmoreka [{OK
https://m.edsoo.ru/00adaab8
bubmmorexa [{OK
https://m.edsoo.ru/00adae28
bubmmoreka [{OK
https://m.edsoo.ru/00adb076
bubmmoreka [IOK
https://m.edsoo.ru/00adb076
bu6moreka [IOK
https://m.edsoo.ru/00adb486
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb2
bu6moreka [IOK
https://m.edsoo.ru/ff0d61c6




n/n

10

[Tepuonnueckuii 3akoH. [leprnoanueckas cucrema
xumudeckux sneMmeHToB . . Meneneera
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKUX
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB
Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX
BEIIIECTB
Buibl XUMUYECKO# CBSI3M M TUITHI KPHUCTAJUTHUECKIX
pEemETOK
KonTposasnas padora N21 no teme «IloBTOpeHwme u
yriyOJieHne 3HaHUW OCHOBHBIX Pa3fesioB Kypca 9 kimacca»
Knaccudukanus XuMudeckuX peakiuii Mo pa3audHbIM
MIpU3HAKaM
[TonsiTue o ckopocTu XuMUUYecKoi peakiuu. [Tonstue o
TOMOTEHHBIX U F€TEPOr€HHBIX PEAKLUAX
[Tonarue o xumMu4eckoMm paBHOBeCHH. DAKTOPBI, BIUAIOIINE
Ha CKOPOCTh XUMHUYECKOM PEaKLMH U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHUS
OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKLIUU
.DIeKTPOHHBIN OajaHC OKUCIUTENHLHO-BOCCTAHOBUTEIHHOM
peaKkiuu.

Teopus ANEKTPOJIUTUYECKON JUCCOITUAIINH.

QHGKTpOJ'II/ITLI U HEIJICKTPOJIMTHI. KaTI/IOHBI, AHHOHBI.

MexaHu3M OUCCOIUAIIMM BEIIECTB C Pa3sIMYHbIMU BUJAAMHU

Bcero KP

1P

Jara
HU3yUYeHus

1 menensa

1 mHEEmENS

2 Hexensa

2 Hexensa

3 genens

3 genens

4 genens

4 genens

5 "Hemens

5 "Hemens

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6moteka [IOK
https://m.edsoo.ru/00adb59e
bu6moreka [IOK
https://m.edsoo.ru/00adb6b6
bu6moreka [IOK
https://m.edsoo.ru/00adb7e2
bu6moreka [IOK
https://m.edsoo.ru/00adbac6

bu6moreka [IOK
https://m.edsoo.ru/00adbcb0
bu6moreka [IOK
https://m.edsoo.ru/00adbe9a

bubnuoreka [JOK
https://m.edsoo.ru/00adc28c

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68




11

12

13

14

15

16

17

18

19

XUMHu4eckor cBs3u. CreneHp Aucconuanuu. CuipHble U
ci1a0ble IEKTPOITUTHI.

Peakuuu noHHoro oOMeHa. Y cioBus IPOTEKaHUs peakiuil
MOHHOT'O 0OMEHA, TIOJTHBIE ¥ COKPAIIICHHBIC HOHHBIE
YPaBHEHUs pEaKIHil.

XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE
MPEACTABICHUH 00 ANMEKTPOIUTHUECKON AUCCOIIUAIIUH.
KauecTtBeHHbIC peakiiy Ha HOHEI.

XUMHUYECKHE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00
ANEKTPOJUTUUECKON qucconuanuu. KauecTBeHHbIE peaKkIuu
Ha WOHBI. .

[TonsiTue o ruapoIn3e coiei

O0001IeHre U cucTeMaTU3aIus 3HAHUH

[TpakTuaeckas padorta N2 1. «Pemrenune
AKCHEPUMEHTAIBHBIX 33124

KonTpossHas padora NO2 no Teme « eKTpoTuTHISCKas
nucconuanus. XUMHYECKUe Peakiiii B pacTBOPax»
O6mas xapakTepucTuka ranoreHoB. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS.
Crpoenue u ¢puznyeckre CBOWCTBA IPOCTHIX BEIIECTB —
rajioreHoB. XMMHUYECKHE CBOICTBAa Ha MpUMEpPE XJIopa
(B3auMoeiicTBHE C METAJUIAMH, HEMETAIIJIAaMH, IIET0YaMH).
XnopoBojopoa. CoJisiHast KHCIOTa, XUMHUYECKUE CBOMCTBA,
noJy4yeHue, npuMmeHenue. Jleiicteue xjaopa u
XJIOPOBOJIOPO/JIa HA OpraHU3M uesoBeka. BaxkHelue
XJIOPUJIBI U UX HAX0XKICHUE B IIPUPOJIC.

6 "Henmens

6 Henens

7 HEenens

7 HEenens

8 Henens

8 Henens

O "Henensa

O Henens

10 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bu6moteka [IOK
https://m.edsoo.ru/00add5d8

bu6moreka [IOK
https://m.edsoo.ru/00add8b2

bu6moreka [IOK
https://m.edsoo.ru/00add9d4
bu6moreka [IOK
https://m.edsoo.ru/00addd12
bu6moreka [IOK
https://m.edsoo.ru/00addbfa

bu6moreka [IOK
https://m.edsoo.ru/00addecO

bubnuoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00adel104




20

21

22

23

24

25

26

27

28

29

30

[Tpaktuyeckas padora N2 2 mo teme «llomydenue consHoiM
KHUCJIOTBI, U3y4EHHUE €€ CBOMCTBY

Boruncnenus no ypaBHEHUsIM XUMHUYECKUX PEaKLUi, €Cliu
OJIMH U3 PEareHTOB JJaH B U30bITKE

O6u1as xapakTeprcTuKa 31eMeHTOB VIA-TpymbL.
Oco0eHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHbIE CTENIEHU
OKHUCJIEHHUS

AnnotponHsie Moaupukanuu cepbl. HaxoxieHue cepbl u eé
coemHeHn# B nipupoje. dusznueckre u X MUYECKHE
CBONCTBA CEPBI

CepoBosiopos, cTpoeHue, (pu3nuecKue 1 XuMUIEeCKHe
CBOMCTBA

Oxcuppl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCUOB.
Cepnas kuciora, GU3NIECKUe U XUMHYECKHE CBOMCTRA,
npuMmeHeHne. Coiu CepHOM KUCIIOThI, Ka4€CTBEHHAS
peakus Ha Cyinb(haT-uoH.

XUMHYECKUE PEaKLnH, JIEKAIIUE B OCHOBE
IIPOMBIIIJIEHHOTO CIIOCO0a MOJYyYEeHUsI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOUIEH Cpebl
COCIMHEHUSIMU CEPBI

Brrunciaenue maccoBoit J0JIM BbIXOJa ITPOAYKTAa p€aKInun

OO01as XxapakTepucTUKa AIEeMEHTOB VA-Tpymibl. A30T,
pacnpocTpaHeHue B mpupoje, Guandeckue u XUMHUIECKUE
cBoiictBa. KpyroBopot a3ora B npupo/e.

AmMuak, ero (pu3nyYecKue U XUMUYECKHe CBONCTBA,
MOJy4eHUE U IPUMEHEHUE

[Tpaktuyeckas padora N2 3 mo teme «IlonyueHune ammuaka,
H3yYEHUE ETO CBOMCTB)

10 memens

11 wenensa

11 wenens

12 nenens

12 wenens

13 menens

13 menens

14 muenens

14 uenens

15 wenens

15 wenens

bu6mmoreka [{OK
https://m.edsoo.ru/00ade348
bu6mmoreka [{OK
https://m.edsoo.ru/00ade4 88

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bubnuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004
bu6mmoreka [JOK
https://m.edsoo.ru/00adf180
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A30THas KHCIIOTa, €€ MOJydeHne, PU3NIECKUE 1

XMMHMUYECKHE CBOMCTBA (00IIME KaK MpeACTaBUTENs Kilacca

KHCIIOT U CIICIU(PUICCKHE)

Hcnonb30BaHNe HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE

MUHEpaAJIbHBIX yI00peHH. XUMUYeCcKOoe 3arpsi3HEHUe

OKpYXKarOIEel Cpeibl COSAMHEHUSIMHU a30Ta

®docdop. Oxcua pocdopa (V) u pocdopnas kuciora,

(uznyeckne 1 XMMHUYECKUE CBOMCTBA, OJTyYEHHE,

MIPUMEHEHHE

Hcnonws3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX

ynobpenuil. 3arps3HeHue NpupoHoil cpeanl pocharamu
Obmas XAapaKTepUCTHKA AJIEMEHTOB IVA-rpynmnst.
OCOOEHHOCTH CTpPOEHHMsI aTOMOB, XapaKTEpHbIE CTENEHU

OKHCJICHHUS.
OO6mrast xapakTepucTHKa 371eMeHTOB [V A-Tpynmsl.

VYraepon, aluIOTPOITHBIE MOTU(BHUKAIINH, PACTIPOCTPAHEHHUE B
npupoje, GU3nIecKne u XUMHIECKHE CBOICTBA.
Ancop6musi. Kpyrosopot yriiepoaa B mpupoie

Oxcunel yriaeposa, ux (pU3nIecKrue 1 XUMUICCKHE
CBOMCTBA. DKOJIOTHUECKHUE MTPOOIIEMBI, CBSI3aHHBIC C
okcusom yriepoaa (IV)

YronpHas KUCJIOTa U €€ COJIU, UX (PU3NYEeCcKHe U
XUMUYECKHUE CBOMCTBA, MOJIyYCHHE U TIPUMCHEHUE.

KavecTBeHHast peakuys Ha KapOOHAT-HOHbI
[MpakTrueckas padota N2 4 o reme "Ilorydenue
yriekucioro raza. KauectBeHHas peakuus Ha kKapOoHaT-
noH"

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX

KaK 0 COCIUHCHUAX yrjiepoaa

16 Hemens

16 Hemens

17 venens

17 wenens

18 Henens

18 Henensa

19 Henens

19 Henens

20 wenens

bu6mmoreka [{OK
https://m.edsoo.ru/00adf306

bu6mmoreka [{OK
https://m.edsoo.ru/00adf518

bu6moreka [IOK
https://m.edsoo.ru/00adf68a

bu6moreka [IOK
https://m.edsoo.ru/00adfc20

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

bu6moreka [IOK
https://m.edsoo.ru/00adfebe

bubmuoreka [JOK
https://m.edsoo.ru/00aec006¢c

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e
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Kpemuuii, ero ¢Qusnueckue u XUMUYECKHE CBOMHCTBA,
noydueHue u npuMmeHeHue. COCOUHCHHS KpPEeMHHUS B
npupoae. Obmue npeacraBiaeHus 06 oxcuae kpemuawns (IV) u
KpeMHUEeBO# kwuciore. CWIMKAThl, WX HCIOJB30BaHUE B
ObITy,  MEOUIIMHE, MPOMBIIUIEHHOCTU.  Baowcnetiwue
cmpoumenvHble MAmepuabl. Kepamura, Cmekio, yYemeHm,
bemoH, JHcene300emoH. IIpobnemoi be3onacHoco
UCNObL308aAHUSA CMpouUmenbHblxX mamepuanos 8
NOBCEOHEBHOU HCUZHUL.

[TpakTaeckas padora N2 5. Pemenue skcriepuMeHTATbHBIX
3a/1a4 1o Teme «BaxkHelne HeMeTalluIbl U UX COSUHEHUS»
KonTpoasnas padora N23 no Teme «BaxHewmue
HEMETAJLIbl U UX COCTMHEHUS

OO01as XxapakTepUCTUKa XUMHUYECKUX JIEMEHTOB —
METaJUIOB HA OCHOBAHMHU HX NOJIOKeHUS B [leproamyeckon
cucteMe XxuMudeckux 3yemenToB /. M. MenaeneeBa u
cTpoeHust aromoB. CTpoeHHne MeTaioB. MeTtainndeckast
CBSI3b M METaJNINYecKasi KpUCTAJUIMYECKas peleTKa.
®u3nyecKue CBOMCTBA METAJIOB.

XHUMHUYECKUE CBOMCTBA METAJIOB. DIEKTPOXUMUYECKUHN DS
HaAMpPSHKEHUN METaIJIOB

O0u1ue cnocoObl mosrydeHus: MetamuioB. CriiaBsl (cTab,
YYyT'yH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B OBITY U
MIPOMBIIITIEHHOCTH. BhIUKCIeHHS 110 YpaBHEHUSIM
XMUMHYECKUX PEaKIUi, €ClIi OJIUH U3 PEareHTOB COJIEPKUT
puUMecH

[ToHsiTHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI
3aIUTHI KX OT KOPPO3HH.

20 "enens

21 menens

21 menens

22 "enend

22 "enens

23 uenens

23 Henensd

bu6mmoreka [{OK
https://m.edsoo0.ru/00ae080a

bu6moreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6moreka [IOK
https://m.edsoo.ru/00ae0el 8

bu6moreka [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00aecl 156

bubnuoreka [JOK
https://m.edsoo.ru/00aecl 156

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1278
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[Ilerouynble MeTasuIBL: MOJI0KEHUE B [lepuoanueckon
cucTeMe XuMu4ieckux asemenToB J[. M. Meneneena;
CTpPOEHHUE UX aTOMOB; HaX0KJIeHUE B npupoje. Pusznyeckue
1 XUMHUYECKUE CBOMCTBA (HA MpUMEpE HATPUSI U KAJIHs).
Oxcupl U TUIPOKCHIBI HaTpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[IenouyHo3eMeNnbHBIE METAIIJIBI — KAJIBIIUN U MarHui

Baxxnenmme coeqUHESHNS KaJIbITHS
O000111eH1E U CUCTEMATH3aIUs 3HAHUN

JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

[TpakTuaeckas padota N2 6 o Teme "XKEcTKOCTH BOIBI U
METO/Ibl €€ yCTpaHEeHUs"

AmomuHuil: mnonoxkeHue B Ilepuogmyeckoi cucreme
xumuueckux snemeHtoB [I. M. MenneneeBa; cTpoeHue
aToMa; HaXOoXJeHue B npupoje. Gu3nyeckue U XUMUUIECKUE

CBOMCTBA aJIFOMUHUS.
AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA

Keneszo: nmonoxenue B [lepuoandeckoii cucreme
xuMmmuyeckux aneMmeHToB JI. Y. MenneneeBa; ctpoeHue
aToMa; HaXOXKJIeHHe B npupojie. Pu3nueckue U XuMHUECKUE

CBOMCTBA Kele3a.

Oxcuppl, ruapokcuisl u conu xxenesa (11) u xenesa (I11)

O00011IeHrE U cUCTEMATU3ALUs 3HAHUI

24 uenens

24 wenensa

25 "enensa

25 Henens

26 "Henensa

26 "Henena

27 Henensd

27 "Henend

28 Henens

28 Henens

29 uHenens

29 "Henens

bu6mmoreka [{OK
https://m.edsoo.ru/00ael4b2

bu6moreka [IOK
https://m.edsoo.ru/00ael14b2
bu6moreka [IOK
https://m.edsoo.ru/00ael 5e8
bu6moreka [IOK
https://m.edsoo.ru/00ael5e8

bu6moreka [IOK
https://m.edso00.ru/00ae1 886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael c64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubnuoreka [JOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6
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[TpakTuaeckas padora N 7. Pemenue skcriepuMeHTATBHBIX
3a7a4 1no teme «BakHelme MeTajlyIbl U UX COCIUHEHUSD)
Brrunciienus o ypaBHEHHUSIM XUMHYECKUX PEAKLIHM, €CITU
OJIMH U3 PEAreHTOB JIaH B U30bITKE WM COAEPKUT IPUMECH.
Beruncnenus MaccoBo¥ 10 BBIXOJA NPOAYKTA PEAKIIMI

O000I1IIeHNE U CUCTEMAaTHU3aIlNs 3HAHWH

KonTtponsHas padora N4 o teme «BakHeimme MeTambl
H UX COCTUHCHUS

HoBsie maTepuansl 1 TeXHOJIOTHU. BelecTBa n Matepuaibl
B IIOBCEIHEBHOM KH3HU YeIOBEKa

OCHOBBI HKOJIOTHYECKOM TPaMOTHOCTU. XUMHUYECKOE
3arpsi3sHEHUE OKpYKAIoIIeh cpenbl (peaenpHas
nomyctuMas koHIeHTparus Bemiects — [1JIK).

Ponp xumun B perieHny 5K0JI0THYeCKUX MpoodaemM

Xumus u 310poBbe. besonacHoe ucnonb30BaHue BEUIECTB U
XMUMHYECKUX peakuuii B ObiTy. [lepBas momorb mnpu
XMUMHUYECKUX 0XKOTax U OTPABICHUSIX.

O0001IeHre U cucTeMaTU3alus 3HAHUN

O000111eHIE U CUCTEMATHU3AIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68

30 "Henmensa

30 "Henmensa

31 Henens

31 Henens

32 Henens

32 Henens

33 wemensa

33 wenensa

34 uenens

34 uenens

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

bu6mmoreka [{OK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [{OK
https://m.edsoo.ru/00ael 750

bu6moreka [IOK
https://m.edsoo.ru/00ae3f50

bu6moreka [IOK
https://m.edso0.ru/00ae4270

bu6moreka [IOK
https://m.edso00.ru/00ae4270

bu6moreka [IOK
https://m.edsoo.ru/00ae0dOa

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c
bubnuoreka [JOK
https://m.edso0.ru/00ad9cb2




OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA
* Xumus / I'abpuensia O.C., , AkunonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

Xumud. 8-9 knaccel. Juaakruueckuit marepuai. Panenkuit A.M

Xumus. 8-9 kinaccel. 3a1auHuK ¢ «omoiHukom». ['apa H.H., Tabpycesa H.W.
Xumus.8-9 kinacc. BuaeogeMoHcTpauu.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
* MWzparensctBO «IIpocBemienne» www.prosv.ru
®enepauust HTepHEeT-00pa3zoBaHus, c€TeBOE 00bEIMHEHNE METOAUCTOB WWW.som. fio.ru

Poccuiickas Bepcust MexIyHapoaHOTo npoekTta CeTh TBOPUYECKUX yuuTeNeH it-n.ru

Poccuiickuii o6meo0paszoBatenbHbii [Topranm www.school.edu.ru

Enunas xomnekmus nudpoBeix 00pa3oBaTeaIbHBIX pecypcoB www.school-collection.edu.ru

* Poccuiickas snekTpoHHas mkosia resh.edu.ru
» bubmmoreka [IOK
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