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IosicHUTENLHAA 3aANNCKA

Pabouass mporpamma mo yueOHOMYy mpeamery «Xumus», 8-9 Kiacc cocTaBicHa B

COOTBETCTBUH € TpeOOBaHUAMU (penepanbHOTO KOMIIOHEHTA rOCYAapCTBEHHOIO CTaHAApTa OOIIEro

o0pa3oBaHus, Ha OCHOBE MPUMEPHOM MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus mo xumuu §-9

kiacc, M.: IIpocBeenue», 2017r.

Menn:
[}

OCBOCHHME 3HAHMM OCHOBHBIX IOHATHH M 3aKOHOB XHMHH, XHMHUUYECKOM CHMBOJIMKHU,
BBIJIAIONTUXCS OTKPBITUAX B XUMHUYECKOW HAyKe; POJIM XUMHYECKOU HayKH B (DOPMHPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MUPA; METOAAX HAYYHOrO NTO3HAHUS,
OBJIAJICHUE YMCHHUSMH HAONIOJaTh XUMHYECKHE SBICHHS; MPOBOJUTh XHUMHUYECKUN
OKCIIEPUMEHT; MPOU3BOJUTL PACYCThl HA OCHOBE XUMHYECKHX (OPMYJI BEHISCTB M
YpaBHEHUN XMMHUYECKUX pPEeaKiiMii; 00OCHOBBIBATH MECTO M POJIb XMMHUYECKUX 3HAHUU B
MPAKTUYECKOU ESITEIbHOCTH JIOIEH, pa3BUTHU COBPEMEHHBIX TEXHOJIOTHIA;

pa3BHUTHE MO3HABATEIIHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH B
MPOIIECCe TPOBEICHUS XHMHYECKOTO AKCIIEPUMEHTa, CaMOCTOSTEIBHOTO IMPHOOpETEeHUs
3HAHUHW B COOTBETCTBUU C BO3HUKIIMMH >KM3HEHHBIMHU TOTPEOHOCTSIMHU.

3agaum o0yueHus:

IPUBUTH [1O3HABATENIbHBI MHTEPEC K HOBOMY [UIsl YUYEHHMKOB IPEIMETY 4Yepe3 CHCTEMY
pa3HooOpa3HbIX 10 (OpME YPOKOB M3YUYECHHsI HOBOTO Marepuaia, JlabopaTopHble padoThI,
3KCKYpPCHH, HECTaHJIAPTHBIE YPOKU KOHTPOJIS 3HAHUM;
co3daBaTh yCIOBUS Uil  (OPMHUpPOBAHUS Yy YydYallUXcsl MpeIMETHONM u  y4eOHO-
HCCJIEIOBATEIbCKON KOMIIETEHTHOCTEM!:
-00eCreYnTh YCBOCHUE YYAIIMMHCS 3HAHWM OCHOB XMMHYECKOW HAyKW: BaKHEHIIMX
(bakTOpOB, MOHATHH, XUMUYECKHUX 3aKOHOB U TEOPUH, sI3bIKa HAYKH, JOCTYIHBIX 0000IIeHUH
MHUPOBO33PEHYECKOT0  XapakTepa B COOTBETCTBUUM CO CTaHJAPTOM  XHMHYECKOTO
o0pa3oBaHus;
CHoco0CTBOBaTh (POPMUPOBAHMIO Y IIKOJIBHUKOB MPEAMETHBIX YMEHUI U HABBIKOB: YMEHUS
paboTaTh ¢ XUMUYECKUM O00OpYy/IOBaHUEM, HA0JIIO1aTh U OMHUCHIBATH XUMUYECKUE SIBIICHUS,
CpaBHUBaTb MX, CTaBUTh HECIIOKHbIE XMMHUYECKHE OIBITHI, BECTH HAOIIOJEHUS uepes
CUCTEMY JIa0OpaTOPHBIX, MPAKTUYECKUX pabOT U 3KCKYpPCUU;
-IPOJIOJDKUTh pa3BUBaTh Yy oOOywarouuxcs oOmieydeOHble YMEHHsS M HaBBIKM: 0co0oe
BHUMAaHUE YJEIINTh Pa3BUTHIO YMEHUsS IEPECKa3bIBaTh TEKCT, aKKypaTHO BECTH 3aIlUCH B
TETPaJu U JIeJaTh PUCYHKH.

B yuebHOM y1aHe Ha M3y4YeHUE XMMHH B OCHOBHOM IIIKOJIE OTBOJUTCS 2 y4eOHBIX yaca B

HEJIeII0 B TEUCHUE JABYX JIeT — B 8 1 9 kitaccax; Bcero 136 y4eOHBIX 3aHITH.
Y4yeOHUKH:

yueOHUK Juia o01ieoOpa3oBarenbHbIX yupexxaeauii Pysuruc I'. E., ®enpaman O. I
Xumus. 8 knacc. - M.: I[Ipocsemenue, 2017r;

yueOHUK Juia o01ieoOpa3oBarenbHbIX yupexaeauid Pymsuruc I'. E., ®enpaman O. I
Xwumus. 9 kiacc. - M.: [Ipocsemenue, 2017rT;

TUTAKTUYECKUN MaTepualt mo xuMmuu Jis 8-9 kiaccoB. [locobue s yuurens. Pagenxuit A.
M., 'opuikosa B. I1. - M.: [Ipocsemenue, 2012r;

XUMHUS - 3aJIa4HHK ¢ "moMorrHukoM". 8-9 knaccel. [Tocobue mist yuanuxcst
obmeobpazoBaTenbHBIX yupexxaenuid. ['apa H. H., 'abpycesa H. U. - M.: [IpocBemienue,
2010r.



Ilnanupyemble pe3yabTaThl 0CBOEHHUS Y4€OHOI0 MpeIMeTa

JInuHOCTHBIE pPe3yJIbTAThI

8 kiaace

VY yuamerocs 0yyT chopMHpPOBAHBI:

1.

2.

YMEHHUS BUACTh U IOHUMATh IEHHOCTh 00pa30BaHusl, 3HAUMMOCTh XUMUYECKOTO 3HAHUS IS
Ka)/I0T'0 YeJIoBeKa He3aBUCUMO OT €ro Npo(hecCHOHAIbHON AEATENbHOCTH;

LIEJIOCTHBIE MUPOBO33PEHUS, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
OO0IIECTBEHHOHN MPAKTUKH, YYUTBIBAIOLINE COLUAIBHOE, KYJIbTYpHOE, S3bIKOBOE, JYXOBHOE
MHOroo0Opa3ue COBpEMEHHOTO MUPa;

YMEHHUSI OCO3HAaHHOI'O, YB@)KUTEJIBHOTO U JOOpPOKEIATEIILHOTO OTHOIIEHUS K JApPYroMy
YEJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, BEpE, TPaXAAHCKOM ITO3ULIUN, K
VCTOPUH, KYJIbTYpE, PEJIUTHH, TPALULUAM, S3bIKaM, LIEHHOCTAM HapoaoB Poccun u HaponoB
MUpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTU TUAJIOT C APYTMMH JIIOJbMHU U JIOCTUraThb B HEM
B3alMOIIOHMMAHHS;

LEJOCTHBIE INIPEACTABICHUS O MHUPE M pOJIM XUMHUUM B CO3JaHUM COBPEMEHHOU
€CTeCTBEHHOHAYYHOM KapTHUHBI MHpa; YMEHHUS OOBICHATh OOBEKTHI U IPOLECCHI
OKPY’KAIOIIEW JEHCTBUTEIBHOCTH - IPUPOJHOM, COLUAIBHOM, KYJIbTYPHOM, TEXHHUYECKOU
CpeJbl, UCIIOJB3YS AJI TOr0 XMMHUYECKNAE 3HAHUS;

[IEHHOCTH 3JI0pPOBOTO U 0E30MaCHOTO 00pa3a KU3HU; YCBOCHHE MTPABUI MHIUBUIYAIEHOTO U
KOJIJIEKTUBHOTO 0€30MacHOro IOBEJIEHHs B UPE3BBIYAMHBIX CUTYaLUSAX, YTPOXKAIOLIMX
JKA3HU U 37J0POBBIO JIIOJICH;

OCHOBBI ~ DKOJIOTMYECKOM  KYJIBTYpbl  COOTBETCTBYIOLIEH  COBPEMEHHOMY  YPOBHIO
HKOJIOTUYECKOTO MBIIICHUS;

NpPECTaBICHUs ONbITA PA3HOOOPA3HOW JEATETBHOCTH: PpEHIeHUs MNpoOJaeM, NPUHATHS
pelleHnid, MoucKa, aHanu3a M 00paboTku HH(OpPMAlUKM, KOMMYHHUKAaTHBHBIX HAaBBIKOB,
HaBBIKOB U3MEpPEHUH, 6€30M1acCHOro 0OpallleHus ¢ BEIIeCTBAMH B TOBCETHEBHOM JKU3HU.

VYyamuiics Hoay4uT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS:

1.

N

o

OCHOB €/IMHCTBA M I[EJIOCTHOCTU OKPY>KAOIIEr0 MHPa, BO3MOKHOCTH €r0 MO3HABAEMOCTH U
00BSCHUMOCTH Ha OCHOBE JIOCTH)KEHUHN HAYKH.

MOCTETIEHHOTO BBICTPAUBAHUSI COOCTBEHHOTO IIEIOCTHOTO MUPOBO33PEHUSI:

YMCHUA OCO3HAaBaTb HOTpe6HOCTB U TOTOBHOCTH K CaM006p330BaHI/II-O, B TOM YHCJIC U B
paMKax caMOCTOSITEbHON ACSITENFHOCTH BHE IIKOJIBI;

CIIOCOOHOCTH OIICHWBATh JKU3HEHHBIE CUTYallMM C TOYKH 3peHHs Oe30macHoro obOpasza
JKU3HU U COXPaHEHUS 3JI0POBbS;

CITOCOOHOCTH K CAMOOIICHKE PE3YIHTATOB CBOCH YUEOHOMU e TEIHHOCTH.

CIIOCOOHOCTH HKOJIOTMYECKOTO MBIIUICHHUS: YMEHUE OIEHUBATh CBOIO JIEATEIHHOCTh W
MOCTYIIKM JPYTUX JIIOJCH C TOYKHA 3PCHHS COXPaHCHHS OKPYKAIOMIeH cpeibl - rapaHTa
JKU3HU U OJIarononyuus Jiroien Ha 3emiie.

9-i1 ki1ace

VY BBITyCKHHKA OYIYT CPOPMUPOBAHBIL:

1.

YMEHHS BBICTpAauBaTh COOCTBEHHOE 1I€JI0OCTHOE MHUPOBO33PEHHE: OCO3HABAaTh COBPEMEHHOE
MHOrooOpa3ue THIIOB MHPOBO33PEHHUS, OOIIECTBECHHBIX, PEIUTHO3HBIX, KYJIbTYPHBIX
TpaauLUi, KOTOPBIE OMPENENSIIOT pa3Hble OOBSICHEHUS MPOUCXOMAIIETO B MUPE; C YUETOM
3TOr0 MHOT000pa3usi MOCTENIEHHO BhIpa0aThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC
KU3HEHHBIE BOIPOCHI, KOTOPHIE CTAaBUT JIMYHBIM JKU3HEHHBIN OIBIT; YYUTHCS MPHU3HABATH



8.

IPOTUBOPEYMBOCTh M HE3aBEPLUIEHHOCTh CBOMX B3[VIAJ0OB HAa MHUP, BO3MOXHOCTb HX
W3MEHEHUS;

LEJIOCTHBIE MPEACTABICHU O MHUPE U pOJM XUMUU B CO3JAaHMM COBPEMEHHOMU
€CTECTBEHHOHAYUYHON KapTUHBI MHpA; YMEHHUA OOBACHATH OOBEKTHI M IMPOLECCHI
OKPY’KAIOIIEW JEHCTBUTEIBHOCTH - IPUPOJHOM, COLUAIBHOM, KYJIbTYPHOM, TEXHUYECKOU
Cpelbl, UCIIONB3YS AJIs TOr0 XUMHUYECKUE 3HAHUS;

[IEHHOCTH 3JI0POBOTO U 0€30MMacHOT0 00pa3a KU3HU; YCBOCHUE MMPABUII HHIUBUYaTbHOTO H
KOJUIEKTUBHOTO 0€30MacHOT0 MOBEIEHUS B YPE3BbIUAWHBIX CUTYalUAX, YTPOXKAIOMIMX
YKU3HU U 37J0POBBIO JIIOJIEH;

OCHOBBI ~ 3KOJIOTUYECKOW  KYJbTYPhl ~ COOTBETCTBYIOLIEM  COBPEMEHHOMY  YPOBHIO
9KOJIOTHYECKOT0 MBILIUICHHUS;

YMEHHUSI YYUTBHCS HCHOJIB30BATh CBOM B3MVIAAB HAa MHUpP s OOBSCHEHUS pa3IMYHBIX
CUTYallU, pelIeHHs] BO3HUKAIOUINX MPOOJIeM U U3BJICUCHHUS KUZHEHHBIX YPOKOB.

YMEHMSI OCO3HaBaTh CBOM HUHTEPECHl, HAXOJUTh M HU3ydaTh B Y4eOHUMKAX IO Pa3HbIM
npeaMeTaM mMarepual (M3 MakCuMyMa), UMEIOIINI OTHOILIIEHHE K CBOUM HHTEpecaMm.
IpEJICTaBICHUsT 00 HCIOJIb30BAaHUM CBOMX HHTEPECOB JMJi1 BbIOOpAa HWHAMBHYaJIbHOMN
00pa3oBaTeNbHOI TPAeKTOPUH, TOTEHIIUAIBHON OyayIIei npodeccun U COOTBETCTBYIOIIETO
npoQUIHLHOTO 00pa30BaHuUA.

yMEHHs PUOOPETATh OMBIT YYaCTHsI B JIeaX, MPUHOCSIIUX MOIb3Y JTOSIM.

BrimmyckHUK MOTYyYUT BO3MOKHOCTD 7151 (HOPMHUPOBAHMUSL:

1.

5.

YMEHHSI CaMOCTOSITENIbHO BbIOMpaTh CTHJIb IOBEICHMS, NPUBBIYKH, OOECIIEUMBAIOLINE
6e3omacHbIil 00pa3 KHU3HU M COXpaHEHHE 370POBbS - CBOEr0, a Takke OJU3KHUX JroAed U
OKPY’KaIOLIHX.

YMEHHUSI CaMOCTOSATEJIBHO IPOTUBOCTOSITH CUTYaIUsIM, I[POBOLMPYIOIUM Ha MOCTYIKH,
KOTOPBIE YTPOKAOT OE30MaCHOCTH U 3J0POBBIO.

YMEHHUsl BbIOMpATh IMOCTYNKH, HAllEJEHHbIE HAa COXpaHEHHE U OepekHOEe OTHOLICHHE K
pUpOJIe, OCOOEHHO KHUBOW, N30erasi MpOTUBOIIOJIOKHBIX ITOCTYIIKOB, ITOCTENIEHHO Y4ach U
OCBaMBasi CTPATETUIO PAllMOHAIBHOIO IPUPOIOIOIb30BaHUS.

YMEHHSI YUYUTbCS YOEXIaTh APYTUX JtOoJell B HEOOXOAMMOCTH OBJIQZICHUsI CTpaTeruen
paloOHaIbHOIO IPUPOIONOIB30BAHUS.

CriocoOHOCTH  HCIONIB30BaTh  JKOJIOTMYECKOE MBIIUIEHWE JUIsl  BbIOOpa  CTpaTeruu
COOCTBEHHOTO MTOBEJICHHSI B KAUYECTBE OJJTHON U3 IIECHHOCTHBIX YCTAaHOBOK.

CpencTBoM pa3BUTHUSL JIMYHOCTHBIX PE3YyJIbTATOB CIYy>KaT Y4YeOHBIN MaTepuan U MPOJYKTHBHBIE
3aJaHusl yueOHMKA, HalleJIeHHble Ha 6-10 JIMHHUIO Pa3BUTHUS - YMEHHME OLIEHUBAaTh IOBEJICHHE
YeJIoBeKa C TOUKU 3pEHUS] XUMUYECKOW O€30IaCHOCTH 110 OTHOILIEHUIO K YEJIOBEKY U NMPUPOJE.

MeTanpeameTHblie pe3yabTaThl
PETYJIATUBHBIE

8- KJ1ace

Yvuamuiicss HayuuTcs:

1.

CaMOCTOSITENIHO OIPEJIeNATh eI CBOEro 00y4YeHMs, CTaBUTh U (OPMYIUPOBATH I ceOs
HOBBIE 33/1a4H B y4€0e M TMO3HABATEIBHON JESATENBHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI
CBOEH MO3HABATENILHON JEATENbHOCTH;

CaMOCTOSTEIIbHO OOHApYXUBaTh U (POPMYyJIHpPOBaTH yUeOHYIO MPOOIEMY, ONPEEISITh 1IENb
y4eOHOIl 1esITeNbHOCTH, BEIOUPATh TEMY NIPOEKTA;

BBIJIBUTATh BEPCUH PEIICHHs MPOOJIEMBI, OCO3HABAaTh KOHEYHBIN pe3yJbTaT, BHIOMPATh U3
NPEUIOKEHHBIX U HCKaTh CAMOCTOSITENIEHO CPECTBA JOCTHKEHUS LIEIH;



4.

COCTaBJIATh (MHAMBHIYaJbHO WM B TPYMIE) IUIAH pEHICHUs NpoOjIeMbl (BBITOJTHEHHS
MIPOEKTA).

Vuamuiics IMOJIY4YUT BO3MOKHOCTb HAYYUTBCA:

1.

2.

Paboras mo miaHy, CBepsATh CBOM ACUCTBHS C LENbIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH
OIIIHOKH CaMOCTOSITEILHO.
B nmanore ¢ yuuTeneM COBEPIICHCTBOBATH CAMOCTOSTEIBHO BHIPAOOTAHHBIC KPUTEPHUU
OLICHKH.

9-if kJaacc

BrinmyckHUK Hay4duTCs:

1.

&

CamocrosTenbHO 0OOHapyXuBaTb H  (OPMYJIHpPOBAaTH MpoOIeMy B  KIACCHOH U
UH/IMBUYaIbHOM yueOHOM NesTeTbHOCTH.

BeiBurate Bepcuu pemieHus MpoOIeMbl, 0CO3HABATh KOHEUHBIM Pe3ysbTaT, BBIOMpATh U3
IPEJIOKEHHBIX U UCKaTh CAMOCTOSITENIHO CPEACTBA JOCTHIKEHHSI LIEIH.

CocraBnaTh (MHOMBHIYaJbHO WM B TPYMIE) IUIAH pemIeHUs NpoOiaeMbl (BBIOTHEHHUS
MIPOCKTA).

[TonOupatk K Kaxa0i mpodiieMe (3a1aue) aIekKBaTHYIO €l TCOPETHUECKYIO MOJICIb.

PaGoTast mo mnpeanoKeHHOMY U CaMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHy, HCIOJIb30BaTh
Hapsy C OCHOBHBIMH M JIOTIOJIHUTENFHBIC CPEACTBA (CIpaBOYHAs JUTEPATypa, CIIOKHBIC
PUOOPBI, KOMITBIOTED).

[TmanupoBaTh CBOIO HHIMBUAYAIHHYI0 00pa30BaTENbHYIO TPAEKTOPHIO.

PaGoTath 1O €aMOCTOSITEIBHO COCTaBIEHHOMY IIJIaHy, CBEpssICb C HHUM U  IIEJIbIO
NeSITeTIbHOCTH, UCIIPABIISisl OMIMOKH, UCTIOIB3Ys CaMOCTOSITEIBHO MOJ00paHHBIE CPEACTBA (B
TOM uucie u HTepHer).

BLIHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYYUTLCA:

1.

N

CB0OOOJIHO TIOJIB30BATHCS BBIPAOOTAHHBIMHU KPUTEPUSIMH OIICHKU M CaMOOIEHKH, UCXOMS U3
[EJTN ¥ UMEIOLIUXCSI KPUTEPHUEB, pa3inyas pe3yabTaT U CIIOCOOBI IEHCTBUM.

B xoze npeacraBiieHUs MPOEKTA 1aBaTh OLIEHKY €r0 pe3yJibTaTaM.

CaMocCTOsITeTbHO OCO3HABATh MPUUUHBI CBOETO yCTeXa MJIM HEyCleXa U HaXOJIUTh CIIOCOOBI
BBIXO/Ia U3 CUTyalluu HEyclexa.

YMeTh OILICHUTHh CTENEeHb YCHENTHOCTH CBOEH HWHIWBHAYyaJIbHOM 0Opa3oBaTeIbHOM
JIEATEIIbHOCTH.

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KadeCTBaM M 4YepTaM XapakTepa («KaKkoB s»),
ONpEeNIEeNATh HAIPABJICHHUS] CBOETO PA3BUTUS (KKAKUM s XOUY CTaTh», «UYTO MHE JJI1 3TOTO
HAJ0 CIIETIaThy).

CpencrtBoM (opMHpOBaHHS PEryssiTHBHBIX Y Y] cimykar TeXHOJOTHs NMpoOJIeMHOro auajiora Ha
JTane M3y4YeHHUs] HOBOTO Marepualia U TEXHOJIOTHS OICHUBAaHHS OOPa30BATENbHBIX JOCTHXKECHHN
(Y4eOHBIX yCIIEXOB).

ITO3HABATEJIBHBIE

8-i1 ki1ace

Yvuamuiicss HayuuTcs:

1.

AHaM3upoBaTh, CpPaBHUBATh, KIACCUPHUIMPOBATH W 0000maTh (akThl M SBICHUS.
BBIABISATE IPUYUHBI U CIICICTBUS POCTHIX SBICHHH.



2.

OcCymecTBISATh CpaBHEHHE, KIACCH(PUKAIUIO, CAMOCTOSTEIHLHO BHIOMpAas OCHOBaHUS H
KPUTEPUU JJIA YKa3aHHBIX JIOTHYECKUX OIEpalnii; CTPOUTHh KIACCH(PHUKAIIMIO HAa OCHOBE
JUXOTOMUYECKOTO JIeJIeHus (Ha OCHOBE OTPUIIAHUS).

CTpouTh JOTHYECKOE PACCYIKICHUE, BKIIFOYAIOIIEE YCTAHOBIICHNE MPUIMHHO-CIICICTBEHHBIX
CBsI3€H.

Yuamuiics oay4uT BO3MOKHOCTh HAYUYHUThCS:

How

CoznaBaTh CXeMaTHYECKHE MOJIEIU C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.
CocTaBisTh TE3WCHI, pa3IWYHBIE BUAbI IUIAHOB  (IIPOCTBIX, CIOXHBIX W T.IL).
[IpeoOpazoBeIiBaTh HHPOPMALIUIO U3 OJHOTO BHA B IPYro# (TaOauIly B TEKCT U TIp.).
BrruuThIBaTh BCe ypOBHH TEKCTOBOM MH(OPMAITHH.

YMeTh ornpenensTh BO3MOKHbIE HCTOUHUKH HEOOXOAUMBIX CBEJCHH, MPOU3BOAUTH MOUCK
UH(OPMaIINH, AaHATU3UPOBAThH U OLICHUBATH €€ JOCTOBEPHOCTb.

9-i KJacce

BrimyckHuk Hay4urcs:

1.

o &

AHanM3upoBaTh, CpPaBHMBATH, KJIACCUPHUIMPOBATH M  0000maTh  IOHSTHA:JABATH
olpe/ielieHue IMOHATUSAM Ha OCHOBE H3YUYEHHOIO Ha pa3IMYHbIX IpeaMerax ydeOHOro
MaTepuaia; OCYyIIECTBISATh JIOTMUECKYIO OIEpalyi0  YCTAaHOBJIEHUS  POJOBHJIOBBIX
OTHOILEHHH; 0000IIaTh MOHATHS - OCYLIECTBIATH JIOIMUYECKYIO ONEpalMio Mepexoia oT
HOHSTHS C MEHBIIIUM 0OBEMOM K MOHATHUIO € O0IBIIUM 00BEMOM.

CTpouTh JIOTHUECKOE pacCy’KJIeHHE, BKIIOYAIOLIEe yCTaHOBIECHHE TPUUMHHO-CIIEICTBEHHBIX
CBSI3EH.

Co3gaBaTh  MOJENM C  BBUIEJICHHEM  CYIIECTBEHHBIX  XapaKTEPUCTUK  OOBEKTa,
peoOpa3oBbIBATh MOJIEIH C II€JIbIO BBISIBICHUS OOLIMX 3aKOHOB, ONPEAEISIONINX JaHHYIO
HpeIMETHYIO0 00J1acTh.

[IpencraBnsaTs HHGOPMAITUIO B BUI€ KOHCTIEKTOB, TAOHII, CXeM, TpauKOB.
[TpeoOpa3oBbIBaTh HH(OPMAIMIO U3 OJTHOTO BUJA B APYTroi U BHIOWPATh yA00HYO AJs cels
dopMy ¢ukcaumu u npenctasBieHus wuH@opmauuu. llpencraBnare uHPOpMaIMIO B
ONTUMAaJIHOW (hOpME B 3aBUCUMOCTH OT ajJpecaTa.

BLIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTLCA:

1.

[Tonnmasi TO3MIMIO JPYroro, pa3iuuaTh B €ro peud: MHEHHe (TOUKY 3pEHHs),
JIOKa3aTeIbCTBO  (apTyMeHTHI), (DAKTBhI, THUMOTE3bl, AaKCHOMBI, Teopuu. Jlmst 3TOro
CaMOCTOSITENILHO HCIIOJIb30BAaTh pPa3IMYHbIe BUABI UYTEHUs (M3ydyaroliee, MPOCMOTPOBOE,
03HAaKOMHTEJIbHOE, TTOMCKOBOE), TPUEMBI CITYIIIaHUSI.

CaMmomy co3maBaTh MCTOYHHKU MH(POPMAIMM PA3HOTO THMA WU IS Pa3HBIX ayAUTOPHUIA,
co0ro1aTh MHPOPMAITMOHHYIO TUTHEHY U TIpaBuiia HHPOPMAIIMOHHON O€30TTaCHOCTH.
YMeTh UCnosib30BaTh KOMIBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TEXHOJIOTUHU KaK HUHCTPYMEHT
JUISL TOCTHDKCHHSI CBOMX IieJiel. YMeTh BhIOMpaTh aIeKBaTHBIE 3a/1au€ MHCTPYMEHTAJIbHbIE
MpOrpaMMHO-aNMNapaTHbIE CPEJICTBA U CEPBUCHI.

KOMMYHUKATUBHLIE
8-i1 KJ1ace

Yvuamuiicss HayuuTcs:

1.

YMEHHUIO CaMOCTOSTEILHO OMPEEATh eI CBOET0 O0y4YeHUs, CTAaBUTh U (POPMYITHPOBATH
JUTsi ceOsi HOBBIC 3a/1auu B yué0e W MO3HABATEIbHOW NEATEIbHOCTH, Pa3BUBATh MOTUBHI U
MHTEPECHI CBOCH MO3HABATEIBLHON IEATEIBHOCTH;



3.
4.

CaMOCTOSITENIbHO OPTraHN30BBIBATh YUYEOHOE B3aUMOJICHCTBHUE B TPYIIIE (ONPEaeNIsTh OOIIHe
1IEJTH, PaCIIPEACIIATh POJIH, TOTOBAPUBATHCS IPYT C APYTOM H T.1.).

Yuyamuiics oay4uT BO3MOKHOCTh HAYUYHUThCS:

OTtcranBasi CBOIO TOUKY 3pCHHs, IPUBOIUTH apTYMEHTHI, IOJTBEPKAast MX (DaKTaMHu.

CpenctBoM (hopMupOBaHUS KOMMYHHUKATHBHBIX Y'Y ][] Cily’)KaT TEXHOJIOTHS MPOOJIIEMHOTO JHAajora
(moOy»xaaromuid 1 MOABOASIIMN 1Uajor) U paboTa B MallbIX TPYIIax, TAaKKE HCIOJIb30BaHHUE Ha
YPOKax 3JIEMEHTOB TEXHOJOTMU TPOLYKTUBHOIO UTEHUS.

9-i1 ki1ace

BbInycKHUK HAy4UTCS:

=

How

6.

OrtcranBasi CBOIO TOUKY 3pCHHUsI, IPUBOUTH apTyMEHTHI, MOATBEPK1as UX (haKTaMHu.

B nuckyccum yMeTh BBIIBHHYTh KOHTPApryMEHTHI, mepedpa3supoBaTh CBOK MBICTH
(BaieHHe MEXaHU3MOM SKBUBAJICHTHBIX 3aMCH).

BpInyCKHUKIIOTYYUT BO3MOKHOCTh HAYUUTHCS:

YuuTbCd KPUTUYHO OTHOCUTBCA K CBOEMY MHEHMIO, C JIOCTOMHCTBOM IIPU3HABATh
OIMOOYHOCTh CBOCTO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

[Tonnmasi TO3MIMIO JPYroro, pa3iuyaTh B €ro peyd: MHEHHE (TOYKYy 3peHus),
JIOKA3aTebCTBO (apPryMEHTHI), (aKThI; TUTIOTE3bI, AKCUOMBI, TCOPHUH.

VYMeTh B3MJISIHYTh Ha CUTYALMI0 C MHOM MO3WLMUHU U JIOTOBAPUBATHCS C JIFOAbMHU HHBIX
TTIO3UITHMN.

CpenctBoM (opMupoBaHUS KOMMYHUKATUBHBIX Y'Y /| cily>)kaT TEXHOJOTHS MPOOJIIEMHOTO AMaIora
(TOOY X IaroIMid ¥ TTOABOISIINAN JHATIOT) U padoTa B MAJBIX TPYIIAX, TAK)KE MCIOIH30BAaHUE HA
YpOKax 3J€MEHTOB TEXHOJIOTUU MPOIYKTUBHOTO YTECHHUS.

IIpenmeTHbie pe3yJibTaThl

8-i1 ki1ace

VYyamuiics Hay4duTcs:

N

~

10.
11.
12.

OOBSACHATH CYyTh XMMHUYECKUX MPOIIECCOB;

Ha3bIBaTh MPHU3HAKU U YCIOBUS MPOTEKAHU XUMUYECKUX PEAKIU;

YCTaHABJIUBATh IIPUHAJIEKHOCTh XUMUYECKON PEAKLIUU K ONIPEAECIEHHOMY THUITY 110 OAHOMY
U3 KIAacCU(DUKAIMOHHBIX TMPU3HAKOB: 1) MO YHCIYy M COCTaBYy HCXOJHBIX BEIHIECTB WU
MPOJYKTOB peakiuu (peakiuu COCIWHEHUS, PAa30oKEeHUs, 3aMEIleHHus U oOMeHa); 2) To
BBIJICJICHUIO WJTH TTOTJIONICHUIO TETIOTHI (PEaKIIuU AK30TEPMUUECKHIE H SHIOTEPMHUUECKHUE);
MPOTHO3UPOBATh MPOAYKTHl XMMHUYECKHX pEakiuil 1Mo (opMysiaM/Ha3BaHHUSIM HUCXOIHBIX
BEIIIECTB; ONPEACIIATh HCXOHBIC BEIIECTBA MO (hOpMyJiaM/Ha3BaHUSIM MPOIYKTOB PEaKIUH;
COCTaBJISITh YPAaBHEHUS PEAKIUN, COOTBETCTBYIOIIMX IOCIEI0BATEIBHOCTH («(IIETIOYKE»)
MPEBPAILCHUI HEOPTAHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB;

BBIABJISITH B IPOLIECCE IKCIEPUMEHTA IPU3HAKU, CBHUJETENIBCTBYIOIIME O IPOTEKAHUU
XUMHYECKON PEAKLINN;

IIPUTOTOBJIATH PACTBOPHI C ONPENECIEHHON MAaCCOBOM JTOJIEN PAaCTBOPEHHOIO BEUIECTBA;
ONpEAENATh XapaKTep CpeAabl BOIHBIX PACTBOPOB KHUCIOT W IIEIOYEH MO H3MEHEHUIO
OKpAaCKU MHJIUKATOPOB;

ONpeAeNsaTh TPUHAIJICKHOCTh HEOPTraHMYECKHX BEIIECTB K OJHOMY U3 H3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIIIbI U HEMETAJUTbI, OKCHU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

COCTaBJIATH ()OPMYJIBI BEIIECTB 1O WX HA3BaHUSIM; OIIPEICIIATh BAICHTHOCTH;

COCTaBISATH (POPMYJIBI HEOPTAHUIECKUX COCTUHEHUH 1O BAJICHTHOCTSIM,

Ha3bIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEPHBIC IJIsi TPYII OKCHIIOB: KHUCIOTHBIX,
OCHOBHBIX;



13.

14.

15.

HA3bIBaTh OOIIME XWMHUYECKHE CBOMCTBa, XapaKTepHBbIC M KaXIOTO U3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KUCJIOT, OCHOBAHUH, COJICH;

IIPUBOAUTH NIPUMEPBI PEAKLIUM, TOATBEPKAAIOIINX XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX
BEIIIECTB: OKCUIOB, KHCIIOT, OCHOBAHHUI U COJICH;

IMPpOBOAUTH Ha60paT0pHBIe OIIBITBI, MOATBCPIKAAOINIUEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX BEIIECTB.

Vuamuiics IMOJIYYUT BO3MOKHOCTb HAYYUTBCA:

IMPOTrHO3UPOBATH XUMHUYCCKUC CBOICTBA BEIIECTB Ha OCHOBE X COCTaBa U CTPOCHUS;
BbIABJIITE CYIICCTBOBAHUC FCHETHYSCKOM B3aMMOCBSI3HU MCXKOYy BE€IICCTBAMHU B pPAOy:
IPOCTOC BEUICCTBO — OKCHUJ — T'MAPOKCHUJ — COJIb,

OpTraHHU30BbIBATH, IIPOBOJAUTE YUCHUUYCCKHUE ITPOCKTHI 110 UCCICAOBAHHUIO CBOMCTB BCIICCTB,
HMCIOIIUX BAKHOC MPAKTUYICCKOC 3HAYCHHC.

9-i KJacce

BrimyckHuk Hay4urcs:

no

~

10.

11.

12.

13.

14.

OOBSICHATH CYyTh XUMUYECKHUX IIPOLIECCOB;

Has3piBaTh Npu3HAKU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBAThH MPUHAIICKHOCTh XUMHUUECKOW PEAKIIMH K OTPEACIEHHOMY THITY 110 OJJHOMY
U3 KJIAaCCU()MKALMOHHBIX NPU3HAKOB: 1) MO 4YHCIy M COCTaBy MCXOAHBIX BELIECTB U
IPOJYKTOB peaKklUMU (peakluu COEIMHEHUS, PAa3IoKEHUs, 3aMEIleHus U oOMeHa); 2) 1o
BBIJICJICHUIO WJIM HOTJIOIECHHUIO TEIUIOTHI (Peakuy 3K30TEPMHUECKUE U IHIO0TEPMHUUECKUE);
3) Mo U3MEHEHUIO CTENEHEeW OKHCICHHUS XMMUYECKUX JJIEMEHTOB (PeaKkIui OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE); 4) 1O 0oOpaTUMOCTH mporecca (peakuuu oOpaTUMble U
HEOOpaTHMBIE); COCTABIATH YpPAaBHEHHS OIIEKTPOJIMTHYECKON TUCCOIMAIMUA  KHUCIOT,
mieja04Yel, cojel; IMOJHbIE U COKpalléHHbIE HMOHHBIE YPaBHEHUS peakuuil oOMeHa;
YpaBHEHHSI OKUCIIUTEITFHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

IPOTHO3UPOBATh MPOJAYKTbl XUMHUYECKUX peakiuil mo (opMmyiam/Ha3BaHUAM HCXOJHBIX
BEIIIECTB; OMPEEIATh HCXOIHBIE BEIecTBa 10 (hopMyJIaM/Ha3BaHUSAM TPOITYKTOB PEAKIINH;
COCTaBJIATh YPABHEHUS PpEaKIUi, COOTBETCTBYIOLIUX IIOCIEJOBATEIBHOCTH («IIETTOUKE»)
NpeBpAICHUA HEOPTAaHNUECKUX BEIIECTB PAa3IMUHBIX KIIACCOB;

BBISBIIITh B TIPOILIECCE SKCIEPUMEHTa INPU3HAKU, CBUACTENbCTBYIOIIME O MPOTEKaHUU
XUMHYECKON PEaKLINN;

IPUTOTOBIISATH PACTBOPSI € OINPeIeIEHHON MacCOBON J0JIel paCTBOPEHHOTO BEILIECTBA;
OTIpEeNeNATh XapakTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT W IHENOYEH MO W3MEHEHHUIO
OKpPAacKu MHJIUKATOPOB;

NIPOBOJUTHh KadeCTBEHHBIC PEAKIMH, TOATBEPKIAIOIINE HaIWdhe B BOJTHBIX PacTBOpax
BEIIIECTB OT/IEIbHBIX HOHOB

OTIpeNeNATh TPHHAIISKHOCTh HEOPTaHWYECKHUX BEMIECTB K OJHOMY W3 H3y4YEHHBIX
KJIACCOB/TPYIII: METAJJIbl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

COCTaBIATH  (OPMYJIBI BEIIIECTB o 170 Ha3BaHUSIM; OTIPEIEIISATh
BAJICHTHOCTh U CTETIEHb OKUCIICHUS JIEMEHTOB B BELIECTBAX;

OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHs] (PU3MUECKUX W XMUMHUYECKHX CBOWCTB TPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICHIMX OKCHJIOB, 0OpPa30BaHHBIX 3JIEMEHTAMU
BTOPOTO ¥ TPETHETO NIEPUOIOB;

Ha3bIBaTh OOIIME XMMHUYECKUE CBOMCTBA, XapaKTepHbIC JJIS TPYHIl OKCHIOB: KHCIOTHBIX,
OCHOBHBIX;

OTpeNeNATh BEUIECTBO-OKUCIUTEIb W  BEHIECTBO-BOCCTAHOBHUTENb B OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUsX;



15. cocTaBNIATh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIA OanmaHc (A7 M3yYEHHBIX peakKIHii) 1o
IPEUIOKEHHBIM CXEMaM PEaKIIMi;

16. npoBoaUTH J1a0OpaTOPHBIE OMBITHI, MOATBEPKAAIONINE XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPIaHUYECKUX BEIECTB;

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUUTHCA:

1. mporHo3upoBaTh Pe3yJbTaThl BO3ICUCTBUS PA3IMYHBIX (DAKTOPOB HAa M3MEHEHHUE CKOPOCTH
XUMHYECKON PEaKIuu;

2. TPOTHO3UPOBATH PE3YNbTAThl BO3JACHCTBUS PA3IMYHBIX (PAKTOPOB Ha CMENICHUE

XHMHYECKOTO pPaBHOBECHSI.

MIPOTHO3MPOBATh XUMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

MIPOTHO3UPOBATH CIIOCOOHOCTH BeIllecTBa MPOSIBJISITH OKHCIIUTENLHBIC WA

BOCCTAHOBUTEIIbHBIE CBOWCTBA C YYETOM CTENIEHEW OKHMCIIEHUS DJIEMEHTOB, BXOASAIIUX B €TI0

COCTaB;

5. BBIABIATH CYIIECTBOBAHME TEHETHUYECKOM B3aMMOCBSI3M MEXIy BEIIECTBAMH B PAIY:
MPOCTOE BEUIECTBO — OKCHUJ — TMAPOKCU] — COJIb;

6. OpraHu30BBIBaTh, MPOBOJUTH YUCHUICCKUE TMPOCKTHI 110 MUCCIICIOBAHUIO CBOWCTB BEIIECTB,
MMEIOIIMX BAXKHOE MPAKTUYECKOE 3HAUCHUE.

How

Copep:xanue y4eOHOr o npeaMera

8 ki1ace

68 4/rox (2u/nen.)
HEOPI'AHUYECKASI XUMUS

Pa3nes 1. OcHOBHBIC OHSATHS XMMHH - YPOBEHb aTOMHO-MOJICKYJISIPHBIX NpeAcTaBaeHuit (53
yaca)
Tema L. IlepBoHauyajibHbIe XUMHYECKHE MOHATHS (20 YacoB)

[Ipenmer xumuu. XuMHUS Kak 4YacThb €CTECTBO3HAaHMS. BellecTBa M MX CBOWCTBA.
Mertonbl Mo3HaHMS B XHMMHUHU: HaOmoJeHHe, 3KcrnepuMeHT. Ilpuémsl Oe3omacHoil paboThl ¢
obopynoBanueM u BemecTBamMu. CTpOeHUE TIJIaMEHHU.

Yuctele BemecTBa U cMecu. CrocoObl OYMCTKHM BELIECTB: OTCTaMBaHUE, (PUIBTPOBAHUE,
BbIMIApUBaHNeE, KPUCTAIIN3ALUS, AUCTUIUIAINS. PU3nyecKrue U XUMUYECKHE SIBICHUS. XUMUYECKHE
peakuuu. [Ipu3Haku XMMHYECKUX PEAaKLMH U YCIOBHSI BOSHUKHOBEHHMSI M TEYEHHMSI XUMHUYECKUX
peaKkui.

ATOMBI, MOJIEKYJBl U HOHBL. BemiecrBa MOJEKYJSIPHOTO U HEMOJIEKYJISPHOTO
crpoenus. Kpucraminyeckue 1 aMmopgHbIe BEIIECTBa.

Kpucrannuueckne peméTku: HOHHAsA, aTOMHas M MOJIEKYJsIpHas. 3aBHCUMOCTH
CBOMCTB BEUIECTB OT THUIIA KPUCTANIMYECKOM pemeETKH. lIpocTeie M CIIOKHBIE BEIIECTBA.
XUMHYECKHUH 2JIEMEHT. MeTaiibl 1M HeMeTaulbl. ATOMHas eIMHULAa Maccbl. OTHOCUTENIbHAs
aToMHas Macca. SI3bIK XMMUH. 3HAaKM XMMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTB. Xumuueckue ¢opmynsl. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. KauecTBEHHBIH M
KOJINYECTBEHHBIN COCTaB BellecTBa. BrlunciieHus no xummudeckuM popmynam. MaccoBast 105
XMMHYECKOT'0 3JIEMEHTA B CJIIOKHOM BEILIECTBE.

BaneHTHOCTE XMMHYECKUX 3JIEMEHTOB. OnpeleneHue BaJCHTHOCTH JIIEMEHTOB 110
¢dopmyrne OuHapHbIX coequHeHni. CocTaBleHne XUMHUYECKHX (OpMysn OWHApHBIX COEIWHEHUN
10 BaJCHTHOCTH.



ATOMHO-MOJIEKYJISIPHOE YyYE€HME. 3aKOH COXpaHeHus Macchl BemiecTB. JKu3Hb U
nesitenbHOCTh M. B. JlIoMOHOCOBa. XUMHYECKUE YpaBHEHUS. THUIIBI XMMHUYECKUX PEAKIIUM.

JlaGopaTopHble ONBITHI

3HaKOMCTBO ¢ oOpa3laMu MPOCTHIX U CIOXKHBIX BemecTB. PazmencHue cmeceil. XuMHUYECKUE
ABJICHUS (TMPOKAIMBAaHUE MEIHON MPOBOJIOKW; B3aWMOJEHCTBHE MeJa C KHUCIOTOM, pa3sioKeHHe
caxapa mpu HarpeBaHuu). Pasznokenuwe wmamaxuta. O3HAKOMIIGHHE C O0O0pa3laMH OKCHIIOB.
B3anMopeiictBue Boaopona C OKCHJIAMHU MeTauioB. ONBITh, MOATBEPKAAIONINE XUMUYECKHE
CBOMCTBA OKCHIOB, KHCJIOT, OCHOBAaHMH, COJICH.

JdemMoHCTpaunu

JlaboparopHoe 0o0OpynOBaHUE W MpUEMbl Oe3omacHOro obpamieHus ¢ HUM. CrocoObl OYMCTKU
BemecTB. HarpeBanue caxapa. HarpeBanume mapadmuna. ['openue mapaduna. Bzaummonerictue
pacTBOPOB: KapOOHATa HATPHUS M COJSIHOM KHCIOTHI, cyibdara meau (1) u rumpoxcuma HaTpwus.
[Ipumepsl TPOCTHIX M CIOXKHBIX BEHIECTB B Ppa3HBIX arperaTHbIX COCTOSHUAX. Mojaenu
KPUCTAJUTMYECKUX perieToK. ONbIThI, TOATBEPKIAIONINE 3aKOH COXPAHEHHUSI MAaCChI BEIIIECTB.

IIpakTyeckue padoTnl
1. Ilpuemsl 6e30nacHoil paboThl ¢ 000py0BaHKHEM U BeulecTBaMu. CTpoeHHe IIaMeHH
2. OumcTka 3arpsi3HEHHON MTOBAPEHHOW COJIH.

Pacuernsbie 3agauu.
1. Brluncnenue OTHOCUTEIHHOM MOJIEKYJISIPHOM Macchl BeliecTBa o hopmyoie.
2. BI)I‘II/ICJIGHI/IG MaCCOBOﬁ OJIN DJIEMCHTA B XUMHNYCCKOM COCIUHCHHNU.

Tema: Kucsopoa. I'openne (4 yaca)

Kucnopon. Haxoxxnenue B mpuposae. llomyuenme kucimopoma B jgabopatopuul U
npomMbinuieHHOCTH. Duznueckre M XUMHYECKHE CBOMCTBa Kuciiopona. ['openme. OKcuasbl.
[Ipumenenue kucnopoaa. KpyroBopor kucinoponaa B npupoae. O30H, aqIOTPOIHsL KUCIOPOa.
Bo3ayx u ero coctas. 3amnura atMOoCchEepHOT0 BO3AyXa OT 3arps3HEHUIA.

JlabopaTopHblie ONBITHI
O3zHakoMJIeHHE ¢ 00pa3aMi OKCHJIOB.

JAeMoHcTpanuu

®dusnueckue cBoicTBa Kucinopoaa. Ilomyuenne u coOupaHue KHCIOpOJa METOAOM
BBITECHEHHUsI BO3JyXa M BOJBI. YCJIOBHsS BO3HHMKHOBEHHUs M INpeKpalleHus noxkapa. OnpeneneHue
coCTaBa BO3yXa

IIpakTuyeckue padoTnl
1. TlomydeHue u cBOICTBa KUCIOPO/IA.

Tema: Bonopoa (4 yaca)

Bonopon. Haxoxnenuwe B mpupone. Ilomydenue Bomopoma B Jadopatopuu U
NPOMBIINUIEHHOCTU. @PU3NYECKMEe ¢ XUMHUYECKHE CBOMCTBa Bojaopojaa. Bomopon —
BOCCTaHOBUTENL. Mepbl Oe30macHOCTH IIpu padoTte ¢ BogopoaoM. [Ipumenenue Bogopoa.

JlaGopaTopHbIe ONBITHI
B3aumoneiictBue Bogoposa ¢ okcumom meau (1)

JleMoHCcTpaLuu



VYcnoBusi BO3HUKHOBEHMSI M TpeKpaiieHus: moxkapa. OrmnpeneneHue cocTaBa BO3AyXa.
ITonyuenue Bogopoaa B annapare Kunma, [IpoBepka Bomgopoaa Ha uncToTy. ['opeHne Bogopoaa Ha
BO3/yXe U B kucnopoje. Codupanue BoJopoa METOJOM BBITECHEHHUS BO3/IyXa M BOJBI.

IIpakTuyeckune padoTsl
1. TlomydeHue BOOpOJA M MCCIICIOBAHNE €TI0 CBOKCTB.

Tema: KosinuecTBeHHBbIE OTHOIIIEHHSI B XUMHH (6 4acoB)

KomuuecTBo BemectBa. Moabs. Mossipaas macca. Pacder mo XuMHYeCKOMY YpaBHEHHUIO.
3akon ABoraapo. MonspHbii 00bEM ra3oB. OTHOCHTENBHAs IUIOTHOCTh ra3oB. OO0BEMHBIE
OTHOIIICHHUS Ta30B MPHU XUMHUYECKUX PEAKIIHIX.

Pacuernsnie 3agauu.
1. Brruncnenue MOJISPHON Macchl BelIecTBa Mo Gopmyire.
2. Bpluucrnenue KoOIWYeCTBa BEIIECTBA IO HW3BECTHOM Macce BEIIECTBA, IO KOIUYECTBY
CTPYKTYPHBIX YacTHll, IO U3BECTHOMY 00bEMY BelllecTBa (0OpaTHas 3a7aya)

3. Pacuer no ¢opmyiie OTHOCUTENBHOMN MIIOTHOCTH Ta30B.
4. OObeMHBIE OTHOIIEHHUS Ta30B.
5. BpluncieHus Mo XUMUYECKOMY YPaBHEHHIO MAcChl, KOJTMYECTBA WM 00beMa BEIIeCTBa IO

HN3BCCTHOMY KOJIMYCCTBY, MAaCCC UJIN O6"I)GMy OAHOI'0 U3 BCTYIAOMIUX B PCAKIIUIO BCIICCTB.

Tema Boxa. PactBopsl (7 yacoB)

Bopna. Metoabl onpenieneHus coctaBa BoJibl — aHalu3 U cuHTe3. Ousnyeckue cBoiicTBa
BOoAbl. Boma B mpupone M crocoObl e€ OYuCTKU. Alparus BOABI. XUMHYECKHE CBOWCTBA BOJBI.
[Ipumenenue Boabl. Bona — pactBoputens. PacTBopumocTh BeniecTB B Boje. MaccoBas 1o
PpacTBOPEHHOTO BEILIECTBA.

JleMoHCTpanuu

B3anmopelicTBie BOABI ¢ HaTpUeM, KajJbIIMEM, MarHHEM, OKCHUIOM KaJbIUs, OKCHIOM YTIepona
(IV), okcumom docopa (V), 1 UCTIBITAHUE TOTYYSHHBIX PACTBOPOB HHIHUKATOPOM.

IIpakT4yeckune padoThI

1. TIpurortoBrneHue pacTBOpa C OMpPEIEICHHON MacCOBO J10JIel pacCTBOPEHHOTO BEIeCTBa
(comm)

Pacuernrnle 3amaun.
1. HaxoxpaeHune MacCOBOM JOJH PaCTBOPEHHOTO BEIIECTBA B pacTBOPE.
2. BBI'-II/ICJ'IGHI/IG MacCChI paCTBOpeHHOFO BCIIECTBA U BOABI IJIA HpI/IFOTOBHeHI/ISI paCTBopa
ONPENECIEHHON KOHLIEHTPALUH.

Tema V1. Baxneiilue kiaccsl HeOpraHuveckux coenaunenuii (12 yacos)

Oxcuppl: coctaB, kinaccudukamnus. OCHOBHbIE M KUCJIOTHBIE okcuabl. HoMeHknaTypa
OKCHJI0B. PDU3NYECKHE U XUMUUYECKHE CBOMCTBA, MOJIyYEeHUE U MPUMEHEHUE OKCHUJIOB.

I'unpoxcuawrl. Knaccuduramus ruapoxcnaoB. OcHoBanusi. CoctaB. Il€moun wun
HepacTBOpuMble OcHOBaHus. Howmenknarypa. ®Ouszuueckne M XUMHUYECKHE CBOMCTBA
ocHoBaHuU. Peakmus nelTpanuzanuu. [lonydyeHrve n nmpuMeHeHHE OCHOBaHHUI. AM@oTepHbIe
OKCHUJIBI U TUAPOKCHUIBI.

Kucnorer. CocraB. Knaccudukamusa. Homenknatypa. du3ndeckue M XHMHUUYECCKHE
CBOMCTBA KHUCJIOT. BBITECHUTENBHBIN PsI METAILIOB.



Comu. CocraB. Knaccudpukamus. Homenknatypa. @Pusmueckue CBOWCTBA  COJICH.
PactBopuMoCTh coneil B Bojme. XuMHUECKHe cBOWMCTBa cosiel. CrmocoObl TOMYyYeHHs] COJICH.
IIpumeHeHue conei.

I'eHeTnueckas cBsI3b MEX1y OCHOBHBIMU KJIACCAMU HEOPTaHUYECKHX COCIMHEHHH.

JlaGopaTopHble ONBITHI
OnbITHL, TOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA OKCHUJIOB, KUCIIOT, COJICH, OCHOBAaHUM.

JdemMoHCTpauMu
OOpasupl OKCUAOB, OCHOBAHUMW, KHCIOT, coyied. HelTpanuzamus mienodd KUCIOTOU B
MPUCYTCTBUU UHJIUKATOPA.

IIpakTnyeckune padoThl
1. Pemienue sxcniepUMEHTaNBHBIX 33/1a4 M0 TeMe « OCHOBHBIE KJIACChl HEOPIaHUUYECKUX
COEIMHEHUI.

Pasznen 2. [lepuoanyeckuii 3aK0H M NMePUOINYECKas CHCTeMa XMMHU4Yeckux djiementoB 1. U.
MenpeneeBa. Ctpoenue aroma (8 4acoB)

[lepBoHaUYaIbHBIEC TIOMBITKH KJIACCH(PHUKAIMA XUMUYECKHUX 3JIeMeHTOB. [loHATHE 0 Tpymmax
CXOJIHBIX 3JIEMEHTOB. ECTeCTBEHHBIE CEeMEICTBA IIEIIOYHBIX METAIOB U TaJIoreHoB. biaropoaHsie
rassl.

[Tepuonnueckuii 3akoH J[. M. MenneneeBa. llepuonuueckas cucrema Kak €CTECTBEHHO-
Hay4YHas KJacCU(UKAUS XUMHUYECKHMX OJJIEMEHTOB. Tabnuunas Qopma TpeacTaBiICHUs
KIacCU(pUKAMKM XUMHYECKUX dJeMeHTOB. Crpykrypa Tabmuubl «[lepuonuyeckas cucrema
xumuueckux snemeHTtoB J[. WM. MenneneeBa» (kopotkas ¢opma): A- u b-rpynmel, nepuonsl.
®u3NUeCcKUil CMBICI MTOPSIAKOBOTO 3JIEMEHTA, HOMEpa MepuoJa, HOMEpa TPYMIbl (A 3JIEMEHTOB
A-rpynmn).

Crpoenue aroma: sIpo U 3JEKTpoHHas oOosouka. CocTaB aTOMHBIX fJep: MPOTOHBI U
HelTpoHbl. M30Tombl. 3aps] aTOMHOIO f1pa, MaccOBOE YMCIIO, OTHOCHUTEIbHAs aTOMHas Macca.
CoBpemeHHast POPMYITHUPOBKA TOHITUS «XUMUYECKHI DIIEMEHT).

DnekTpoHHas 000J0YKa aToOMa: TMOHATHE 00 SHEPreTUYeCKOM YPOBHE (DJIEKTPOHHOM
clloe), ero €MKOCTH. 3aloJIHEHHE HJIEKTPOHHBIX CIOEB y aTOMOB 3JIEMEHTOB NEPBOTO—TPETHETO
nepuoioB. CoBpeMeHHasi (popMyIMpOBKa MEPUOAMYECKOTO 3aKOHA.

3HaueHHe nepuoaudeckoro 3akoHa. Hayuneie poctmkenus J[I. M. Menneneena:
HCHpaBJIE€HUE OTHOCUTENIBHBIX aTOMHBIX Macc, IpeACKa3aHUEe CYIECTBOBAHUSI HEOTKPBITHIX
AJIEMEHTOB, NIEPECTAHOBKM XMMHMYECKHX JJIEMEHTOB B NEpHOAMYECKON cucTeMe. JKuzHp U
nesitenpHOCTh . 1. Menaeneesa.

JlaGopaTopHbIe ONBITHI
B3aumopeiicTBre ruipoKcH/ia IUHKA C paCTBOPaMU KHUCIIOT U LIEJI0YEH.

JleMoHCTpanun
®u3nyecKkue CBOMCTBA IIETOYHBIX METAUIOB. B3ammoneicTBue Kanusi, HaTpUs C BOJOM..
dusuyeckue cBOMCTBA raJIOr€HOB.

Pasnen 3. Ctpoenne BemecTBa (8 4acoB)
Tema VII Xumuueckasi cBS3b

3JI€KTpOOTpI/II_[aTCJII:HOCTI> XUMHUYCCKUX DJICMCHTOB. OCHOBHBIG BHU/bI XUMHUYECKOH CBS3U:
KOBAJICHTHAsI HEMOJISIpHAs, KOBAJIEHTHAs TOJIApHAs, WOHHAs. BalleHTHOCTH SJEMEHTOB B CBETE
BHCKTpOHHOfI TCOpHU. CTGHGHB OKHCJICHUA. HpaBI/IJIa OMPCACIICHUA CTCIICHU OKUCJICHUA
3JIEMEHTOB.
JleMoOHCTpanun



Mogenu KpUCTAIIINYECKUX PEIIETOK COCIMHEHUM C KOBAJICHTHOW Y MOHHOU CBS3SIMHU.

9 kaacc
67 u/rox (24/nen.)

HEOPI'AHUYECKASA XUMUSA

Pa3nen 1. Muoroo6pa3sue xumnieckux peaxkuuii (15 yacos)

Knaccudukanus XUMUYECKHX peakLUUW: peakldd COEAMHEHHUS, Pa3JI0KEHHUs, 3aMEelICHHUS,
oOMeHa. OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCIUTEIb, BOCCTAHOBUTEID, IPOLECCHI
OKHCJIEHUsT M BOCCTaHOBJIEHUs. COCTaBI€HUE YpPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaknuii ¢ MOMOIIBI0 METOJa JIEKTPOHHOrO OanaHca.

TemnoBbie 3(PhEeKTHl XMUMHUUYECKHUX peakluid. DK30TepMUUYECKHE U DHIOTEPMUUYECKUE
peakiun. TepMoxuMuyeckue ypaBHeHUs. Pacu€Thl 110 TEPMOXUMUUYECKUM YPABHECHUSM.

CKOpOCTh XMMHYECKUX peakuuil. DaKTOpbl, BIUSIONIME HA CKOPOCTh XHWMHUUYECKUX
peakuuii. [leppoHavyanbHOE NPEICTABICHUE O KaTalu3e.

OO6patumbie peakuuu. [loHSTHE O XMMHUYECKOM pPaBHOBECHU. XHUMHUYECKHE pPEaKIUH B
BOJHBIX DPACTBOPAX. OJIEKTPOJUTHl M HEANEKTposnuThl. onsl. KaToHbI U aHuoHbl. [ uopamnas
meopusi pacmeopos. INEKTPONUTHYECKAsT AUCCOIMAIMs KUCIOT, OCHOBaHMN U coneil. Cnalbie u
CUWJIbHbIE 3JIeKTposuThl. CreneHp auccounuanuu. Peakiuum HOHHOro oOMeHa. YCIOBUS TEUEHUs
peakiuii MOHHOrO OOMeHa /10 KOHIa. XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COCMHEHUN B CBETE MPEJCTABICHUN 00 DSJICKTPOIUTHUYECKOW IUCCOIMUAIMA W OKUCIHUTEIBHO-
BOCCTAaHOBUTENBbHBIX peakiusx. [lonamue o ecuoponuse conel.

JlabopaTopHble ONBITHI

[Ipumepsl 3K30- U SHAOTEPMUUYECKUX peaklnii. MI3yueHue BIUsAHMS YCIOBUN TPOBEACHUS
XUMHYECKON peaKIM Ha ee CKOpocTh. Peakiiny HOHHOro oOMeHa.

JleMoHCTpanun

BzauMopeiicTBue IMHKA C COJISTHOM M YKCYCHOM KucIoTaMu. B3anmoaencTere MMHKOBOM
IBUTA ¥ TPaHyJIMPOBAHHOTO IIMHKA C COJITHON KUCI0TON. B3anmoseiicteue okcuma munka (11) ¢
CEpPHOM KUCIIOTOM pa3HOM KOHIIEHTPALMHM IIPU Pa3HbIX TeMIlepaTypax. I'openue yris B
KOHIIEHTPUPOBAaHHOM a30THOM KHUCIIOTE, TOPEHHUE YIJISI B paciliaBleHHOH cenutpe. Mcnibitanue
PacTBOPOB BELIECTB HA JJIEKTPUUECKYIO IIPOBOJUMOCTb.

IIpakT4yeckune padoThI

1. U3yuenwue BIusHUSA yCIOBHI NMPOBEIECHUS XUMHUECKOIN peakliuu Ha €€ CKOPOCTh

2. CBoiicTBa KHCIIOT, COJIEH, OCHOBaHHI KaK 3JIEKTPOIUTOB
PacuerHble 3a1aun

1. BrruncneHus o TEPMOXUMHYECKUM YPaBHEHUSIM.

2. Pacder maccel mim 00beMa TOJTYYSHHOTO BEIIECTBA €CIIH OJTHO 3 HCXOIHBIX BEIIECTB

HAXOAUTCS B U3OBITKE.
Pazjnen || Muoroo6pasue Beuectn (43 yaca)
Tema |l T'asiorens (5 yaoB)

Hewmerannsl. T'anorensl. IlonmokeHne B~ NEepUOAMYECKOW  CHCTEME XMMHYECKUX
JJIIEMEHTOB, CTpoeHHe uX aromoB. Haxoxnenue B mpupone. Pusnueckue U XUMHUYECKHE
cBoiicTBa ranmoreHoB. CpaBHUTENbHAs XapaKTepUCTHKA rajoreHoB. [lodydeHue U NpUMEHEHHE
rajioreHoB. Xiop. dusnueckne U XUMHUYECKHME CBoiicTBa Xxjopa. IIpumeHnenue xmopa.
XnopoBogopoa. Pusznyeckue cpoiictBa. [lonyuenue. ConsiHast kucnora u e€ conu. KauectBeHHas
peaxius Ha XJOpUA-UOHbI. Pacro3HaBaHue XJIOPUAOB, OPOMUIIOB, HOAHIIOB.

JlaGopaTopHbie ONBITHI

PacrioznaBanue CONSHOM KHCIOTHI, XJIOPUIOB, OPOMUIOB, HOJAUIOB M HO/A.
JemMoHCTpauMu

Pur3nyecKue CBOKMCTBA raJIOTEHOB
IIpakTnyeckne padoThl

ITonmyuyeHue COITHON KHUCIIOTBI U U3y4eHUE €€ CBOMCTB



Tema IV Kucsiopona u cepa (8 yacon)

Kucnopon u cepa. IlonokeHne B NEpUOAUMYECKON CHUCTEME XHMHYECKHUX DJIEMEHTOB,
crpoenne ux aromoB. Cepa. Amnorponus cepbl. DPU3MYECKHE U XHUMHUYECKHE CBOWCTBA.
Haxoxnenune B npupozne. Ilpumenenue cepbl. CepoBonopon. CepoBogopojHas KHUCIOTa U €€
comu. KauectBennas peakius Ha cyiabdua-uonsl. Okcup ceppl(1V). Ouznyueckne 1 XUMHYECKHUE
cBorictBa. [Ipumenenue. Cepuucrast kucinora u e€ comu. KauecTtBeHHas peakius Ha CylIbpHUT-
nonbl. Oxcun ceppi(VI). Cepnas kuciora. XHMHYECKHE CBOWCTBa pa30aBICHHOHW |
KOHLIGHTPUPOBAHHOM cepHOM KuciaoTbl. KayecTBeHHass peakuusi Ha cyiabdar- HOHBI.
XUMHYECKHE PEAKLIUH, JEKAIIUE B OCHOBE INOJIyYEHUsI CEPHOM KUCIOTHI B IPOMBILIJIEHHOCTH.
[IpumeneHue cepHOI KUCIIOTHI.

JlabopaTopHble ONBITHI

Pacnio3znaBanue cynbpua-, cyiabpuT-, CyibhaT-uoHOB B pacTBOPE.
JleMoHCTpanuu

AnnoTtponus kuciopoaa u cepbl. O0pasiibl IPUPOAHBIX CYNIb()UIOB U CyIb(aTOB.
IIpakTyeckune padoTnl

Pemmenune sxcriepuMeHTanbHBIX 3a7a4 1o TeMe «Kucnopoa u cepa»

PacuerHble 3a5aun

Bbruncnenuss mo XMMHUYECKOMY YpPaBHEHHUIO MAacChl, 00beMa WM KOJIUYECTBa BEIIECTBA
OJTHOTO W3 TIPOIYKTOB pPEAaKIHH IO Macce, O0bEMy WM KOJIWYECTBY HMCXOJHOTO BEIIECTBa,
COJIEPIKaIIEero OMpeIeICHHYIO TOJI0 MTPUMECEH.

Tema V Aot u dpocdop (9 yacoB)

AzoT u docdop. [lonoxxeHne B MEPUOAMUECKON CHCTEME XUMUYECKHX JIEMEHTOB, CTPOCHUE
UX aToMoOB. A30T, (hU3HUECKHE U XMMHYECKHE CBOWCTBA, MOJMyueHUEe U ImpuMmeHeHue. Kpyrosopor
azota B mnpupone. Ammuak. Pusznyeckue M XUMHUYECKHE CBOWCTBA aMMMaka, IOJIyYEHUE,
npumeHeHue. Conu aMMOHUs. A30THas KUCIIOTa U €€ cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM
kucaoThl. [lonyyeHrne a30THOM KHCIIOTHI B J1a0OpaTOpuH. XUMHUYECKHE pEeaklMM, JeKallue B
OCHOBE TIOJIyYE€HHUs a30THOM KHUCJIOTHI B MPOMBIIIJIEHHOCTH. [IpuMeHeHne a30THOW KHCIIOTHI.
Conu a30THOM KUCIIOTHI U UX MPUMEHEHUE. A30THbIE YI0OpEeHUs.

®ochop. Amnorponusi docdopa. Pusznyeckue U XxuMuueckue cporctBa Qochopa. Oxcupg
docdopa(V). Dochopnas kucnora u e€ conu. Dochopubie yaoOpeHusi.

JlabopaTopHbIe ONBITHI

B3anmopelicTBre coseil aMMOHHMS CO IEI0YaMHU.
JAeMoHcTpanuu

[TorydyeHne amMmmuaka 1 €ro pacTBOPEHHUE B BOJIE.
IIpakT4yeckune padoThI

[Tonydyenne aMMHuaka U U3y4€HHUE €r0 CBOMCTB
Tema VI. Yraepoa u kpemuuii (8 yacon)

VYrnepon m kpemuuil. IlonoxxkeHne B NEPUOAMYECKOM CHCTEME XUMHUYECKHX DJIIEMEHTOB,
CTpPOEHHE MX aToOMOB. Yriepoxa. Asutorponus yriepoja. dusnueckue M XMMHUYECKHE CBOMCTBA
yriepona. AjpcopOmusi. YrapHblid Ta3, CBOWCTBAa U (HU3HOJOTHMUECKOE JCHCTBHE HA OPTaHHU3M.
Yrnekucneiid ra3. YronpHas kuciaota u e€ conu. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Kpyrosoport yriepoaa B npupoje. OpraHudeckie COeIMHEHUs yriepoja.

Kpemnuii. Oxkcup kpemuusi(IV). Kpemuuenas kucinora u e€  comu.

JlaGopaTopHbie ONBITHI

O3HaKOMJIEHHE CO CBOMCTBAMU W B3aHMMOIIPEBpAIllEHUEM KapOOHATOB M THAPOKApOOHATOB.
KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUJIMKAT-HOH.

JleMoHCTpanun

Kpucrannuueckue pemieTku aamasa 1 rpadura.
IIpakTyeckune padoThl

[Tomyuenue okcuaa yriepojaa U H3y4eHHe ero CBOMCTB. Pacrio3naBanue kapOOHATOB
Tema VIl Metasibl (13 yacos)



Merannsl. [lonoxeHne MeTayiOB B NEPUOAUYECKON CHUCTEME XMMHUYECKUX DJIEMEHTOB,
CTpO€HME HMX aTroMoOB. Meraumueckass CBA3b. PU3HMUECKHME CBOMCTBA METAIOB. Psij
AKTUBHOCTH METAJIJIOB (DJIEKTPOXUMUUECKUM PAJ HANOPsSHKEHUHM METauioB). XUMHUUYECKHUE
cBoiicTBa MeTaiuIOB. O01IHe CrtocoObl morydeHust MeTaioB. CIutaBbl METAJIJIOB.

[Ilenounbie meramnbl. 110JI0KEHUE MIETOYHBIX METAIOB B NMEPUOAUYECKOU CHUCTEME,
crpoeHue uxX aromoB. Haxoxnenwe B npupoae. DPusnyeckne M XUMHYECKHE CBOMCTBa
IEJIOYHBIX MeTauIoB. [IpuMeHeHre MeI0YHbIX METAJIJIOB U UX COCAUHEHUI.

IllenoynozeMenpHble  MeTaibl.  [lomo)keHWe — IIETOYHO3EMENbHBIX  METaJIOB B
MEPUOJUYECKON CUCTEME, CTPOCHHE MX aToMOB. HaxoxxaeHue B npupoje. Maruuii 1 KajablMii, UX
BaKHelIne coeuHeHus. JKECTKOCTh BOJBI M CIOCOOBI €€ ycTpaHEHUsI.

Anromunuii. [losoxkeHre aatOMUHUS B HNEPUOAUYECKON CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenue B npupone. Ousnyeckue U XUMHUUYECKHE CBOMCTBA amtoMuHUsA. [IpumeHeHue
aMFOMUHHS. AM(POTEPHOCTh OKCHIA U TUAPOKCHUIA ATTFOMUHHUS.

Kenezo. Ilonoxenue xene3a B IEPUOJAUUYECKONM CHCTEME, CTPOECHHE €ro aroma.
Haxoxnenue B npupoae. duznyeckue MU XUMHUUYECKHE CBOMCTBa jkele3a. Baxkueiimue
COEJIMHEHUs kKeJe3a: oKcuabl, Tuapokcuasl U conu xeneza(ll) u xenesza(lll). KauecrBenusie

peakuuy Ha MOHBI Fe?t 3+
JlabopaTopHble ONBITHI

[TomydyeHue TUAPOKCUAA ATIOMUHUS M B3aUMOJCHCTBHE €ro C KHCIOTaMU M IIEJI0YaMH.
[Monyuenne ruapokcuaa sxenesa (1) u (I1l) u B3aumomeiicTBHe WX ¢ pacTBOpaMH KHCIOT MU
IIeJI0YEH.
JleMoOHCTpanuu

OO0pa3ipl BaXXHEWITUX COSIUMHEHUN HATPUS U Kalus, TPUPOJHBIX COSTUHEHUI MarHus,
KaJIBLIMS ¥ aJTFOMUHUS, JKEJIE3HBIX Y. B3anmonelcTBre MEeT0UHbBIX U MET0YHO3EMENbHBIX
METAJIJIOB, ATFOMUHUS C BOJOM.
IIpakTuyeckue paéoTsl

1. Pemenue skciepuMEHTANBHBIX 3a7ad MO TeMe «MeTaibl U UX COeIMHEHUS
PacyerHble 3a1aun

Brruncnenus mo XuMH4eCKOMY YpaBHEHHIO MacChl, 00beMa HIIM KOJIMYECTBA BEIIeCTBa
OJIHOTO M3 MPOAYKTOB PEAKIIMH 10 Macce, 00bEMY MIJIM KOJIMYECTBY UCXOIHOTO BEIECTBA,
COJIEPIKALIET0 ONPENEICHHYIO OO0 TPUMECEH.

u Fe

Pazgen |11 KpaTkuii 0630p BaskHeillux oprannyecKux coequHeHuni (8 yacon)

IIpeamer oprannueckor xumuu. Heopranmdyeckne W OpPraHMYECKHE  COCIMHEHUS.
VYrneBogopoasl. IlpenenbHble (HachllEHHBIE) YIJIEBOAOPOAbI. MeTaH, »53TaH, MpomaH —
IpocTeiiliie  NPEeACTaBUTENN  MIPENeNbHbIX  yriaeBoaoponoB.  CTpykTypHble  (QOpMyJibI
yIaeBoopoAoB. ['oMonornueckuil psj MpeneiabHbIX YIiieBoJopoaoB. I'omonorn. ®dusnueckue u
XUMHYECKHE CBOMCTBA MpeAeNbHBIX YIIeBO0po10B. Peakiiuu ropenus u 3amerienus. Haxoxnenue
B IIPUPOJIE NIPEENbHBIX YTIAeBOAOPOoAOB. [IpuMeHeHne MeraHa.

HenpenenbHble (HEHACHILIEHHBIE) YIJIEBOAOPOAbL. OTHJIEHOBBIA psiJi HENpPeAeTbHbIX
yriieBogoponoB. OtuieH. dusznyeckne M XMMHUUYECKHE CBOMCTBa JTWieHa. Peakius
npucoenuHenus. KauectBeHHble peakunu Ha 3TwieH. Peakius nonmumepusanuu. [lonustune.
[IpuMeHeHne STHIEHA. ALETHJICHOBBIM  pAJ  HENpPEIeNbHBIX  YIJIEBOAOPOAOB. AIETUIICH.
CaoiicTtBa arerusneHa. [IpuMmeHeHue aleTuiIeHa.

[IpousBosnHble  yrieBoopooB. Kparkuii 0030p OpraHMYecKHMX  COEIWHEHMIL:
OJHOATOMHBIE CHUPTHl (METAHOJ, JTAaHOJI), MHOIOaTOMHBIE CHUPTHI (STUJICHIJIMKOJb,
IJIMIEPUH), KapOOHOBBIE KHUCIJIOTHI (MypaBbUHAs, YKCyCHasl), CJOXXHBIE 3(UPBI, >KUPHI,
yraeBoAs! (TJIFOKO3a, caxaposa, Kpaxmall, IeJUTI0JI03a), aMHHOKHCIIOTHI, O0enku. Poik 6e1koB B
opranu3Me. [ToHsITHE O BEICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTeNeHb nonumepusanuu. [loausTuiaeH, NOJUIIPONUIIEH,
MTOJTMBUHUIIXJIOPHUI.



TEMATHYECKOE INTAHUPOBAHMUE

Knacc | Pasnen Tema KonnuectBo
4acoB
8 Pa3znea 1. OcHoBHEBIE 53
MOHSITUS XUMHUMH - Tema |.IlepBoHauajibHbIe XMMHYECKHE 20
YPOBeHb ATOMHO- TMOHSTHSA
MOJIEKYJISPHBIX [Ipenmer xumuu. XuUMHS KaK 4acTh 1
npeacTaABJIeHU €CTeCTBO3HaHUA. BenlecTBa U nx CBOMCTBA.
MeTo/1bl TO3HAHUS B XUMHUH 1
[Tpaktuueckas padora Nel «IIpuembr Ge3omacHon 1

paboTel ¢ 00OpyIOBaHMEM U  BEIECTBAMH.
CtpoeHue miaMeHm»

YucThle BelecTBa U CMeCU 1
IIpakTnueckas pabora Ne2_ «Oumnctka 1
3arpsi3HEHHON TOBAPEHHOU COJIM»

dusuueckue u XUMHYECKHE SIBJICHUS. 1
XUMHUECKUE peaKIiHy.

ATOMBI, MOJIEKYJIbI U HOHBI. 1
BemiectBa MOJIEKYJIIDHOTO U HEMOJIEKYJIIPHOTO 1
ctpoenusi. Kpucraminyeckue pemerku.

[IpocTble W cCllOKHBIE BeIIECTBA. XUMHUYECKHE 1
AJ1eMEHThl. MeTalljibl U HEMETAJIbI.

SA3pIKk xuMHM. 3HAaKM XMMHUYECKHUX DJIEMEHTOB. 1
OTHOCHTEIBbHASA aTOMHAsI Macca

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB 1
XuMHYeCcKue bopMmybL. OtHocuTenbHast 1
MOJIEKYJIsIpHasi Macca

MaccoBasg 1onsi  XMMHMYECKOTO JJIEMEHTa B 1
COEJIMHEHUH.

BanenTtHocTh XUMHUYECKUX JJIEMEHTOB. 1

Onpenenenre  BAJICHTHOCTH  JJIEMEHTOB  TI0
dbopMyniaM OMHAPHBIX COSTMHEHHH.

CocraBnenue Gpopmys OMHAPHBIX COCTUHEHHM O 1
BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUYECHHE

3aKOH COXpaHEHHSI MacChl BEIIECTB

XUMHUECKUE YPABHEHUS

THUIIbI XUMHYECKUX PEaKINi

A i

Koumponsnaa  paboma  «llepBoHavasibHbIE
XUMUYECKHUE TTOHATHSD)

SN

Tema |Il. Kuciaopoa. I'openne

[EY

Kucnopon ero oOrmras XapaKTepHUCTHUKA.
[Tonyuenne kucnopona. Pu3nyeckue CBOMCTBA
kucyopoa. O30H. AJITOTPOIHS KUCIOPOIaA.

XUMHUYECKHE CBOMCTBA Kucnopoaa. [Ipumenenue 1
kucaopona. Kpyropopor kuciaopoia B Ipupo/ie.

[Ipaktuueckass padora Ne3 «IlomydyeHue w 1
CBOMCTBA KUCJIOPOAA»

-

Bo3ayx u ero cocras.

Tema |11. Bonopoxa 4




Bomopon, ero o0rast XxapakTepucTuKa u 1
HaxokJeHue B npupoe. [lonydyenue Bogopoaa.
XuMHYecKue  CBOIiCTBa  BOAOpOJa U €ro 1
MIPUMEHEHUE.

[TpakTrueckas padota Ned «IToryyeHue Bogopoia 1
Y UCCJIEIOBAHKE €TO CBOMCTBY

Koumponvnaa paooma no temam «Kucinopony, 1
«Bomopo»

Tema |IV. KonuvecTBeHHbIE OTHOLLIEHUS B 6
XUMHH

Monp — enuMHUIAa KOJIMYECTBA  BEIIECTBA. 1
MoutsipHast macca.

Brluucienust 1o XuMUYECKUM YPaBHEHHUSIM. 1
3akoH ABorajipo. MoJsipHbIil 00beM ra3os. 1
OTHOCHUTEIbHAs TIJIOTHOCTh Ta30B 1
OObeMHbIE OTHONICHUS Ta30B MPU XUMHYECKHX 1
peaKIMsIX.

Koumponvnasn paooma no TeMe 1
«KonnuecTBeHHbIC OTHOIIICHUS B XUMUM.

Tema V. Bona. PacTtBopbl 7
Bona. Boga B mpupose u cnocoObl €€ OYMCTKH. 1
Abspanust BOJb.

duznyeckue M XUMHUYECKHE CBOWCTB BOJBIL. 1
IIpuMeHeHne BOJBI.

Bona — pactBoputens. PacTBopsl. pacTBOpUMOCTH 1
BEIIIECTB B BOJIE.

MaccoBas 10Ji1 paCTBOPEHHOT'O BEIIECTBA. 1
Ilpakmuueckasa paooma Ne5 «llpuroroBnenue 1
pacTBOpa C OIPEAECICHHOM MaccoBOM Jloyei
PacTBOPEHHOI'O BELIECTBA (COJIN)».

[ToBTOpenne u  oOoOmIeHWE MO  TeMaMm 1
«Kucnopomn», «Bonopomn», «Boaa. PactBopsi».
Konmponvnas paboma «Bona. PactBops». 1
Tema V1. Baxneiimue Kiaaccol 12
HEOPraHNW4YeCKHUX COeTMHEeHUI

Oxcuppl: cocTaB, Ki1accu(UKalis, HOMEHKIATYpa, 1
CBOMCTBA, MTOJTYYEHUE.

I'uapoxcuabl. OcHOBaHUS, Kiaccuukanus, 1
HOMEHKJIATYpa, TIOJTyUeHHE.

XUMHUYECKU CBOWCTBA OCHOBAHUM. 1
AMdoTepHbIe OKCHU/IBI U THIPOKCHIBI. 1
Kucnotsl, cocras, kinaccuukaius, HOMEHKIATypa, 1
MOJTY9E€HHE KUCJIOT.

XUMHYECKUE CBOWCTBA KUCIIOT. 1
Conn, cocras, kiaccu(uKaiys, HOMEHKIATypa, 1
CHOCOOBI MOJTYYEHHSL.

CaoiicTBa coJieil. 1
['eneTrueckas cBsI3b M1y OCHOBHBIMU KJIacCaMu 1
HEOPraHWYECKUX COETMHEHUM.

[TpakTudeckast pabora Ne6 Pemienue 1

OKCIICPUMCHTAJIbHBIX 3a0a4 110 TCMC «OCHOBHEIE




KJIaCChl HCOPTaHNUYICCKUX COCILI/IHGHI/II\/'I».

[ToBTOpenue u 06od1eHne Mo Teme « OCHOBHbIE
KJIACChl HEOPraHMUYECKUX COCMHEHUI».

KonTtponsHas padota no reMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COeTUHEHUIDY

Paznen 2.
Iepuoauveckuii
3aKOH M
nepuoauvecKast
CHCTEMA XUMHYECKUX
3JIeMEeHTOB
JI.A.Menpaeneena.
Crtpoenue atoma

Tema VIII. Ilepnoanyeckuii 3aKoH u
NepUoIHYecKasi CHCTeMa XUMHYECKUX
3aeMeHTOB /.. MenneneeBa. CTpoenune aroma

KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX 3JICMCHTOB.

ITepuonnueckuii 3akoH JI.M1. Menneneesa.

[

[Tepuoauueckast Tabyuia XUMHUYECKUX
AJIEMEHTOB.

CrpoeHue aToma.

PacrionosxeHue 5IE€KTPOHOB II0 3HEPreTUYECKUM
YPOBHSM. CoBpemeHHast (bopmyIHpoBKa
IIEPUOJIUYECKOr0 3aKOHA

3HaueHue NepuoIMYECKOro 3aKOoHa.

IToBTOpEeHME u 0000111eHHE 1o TEME
«Ileppoguyeckuii  3aKOH W IEpUOANYECKAs
cHcTeEMa XAMUYECKUX 3JIEMEHTOB J.N.
MenneneeBa. CTpoeHHE aToMay.

IIpoMexkyTOUYHAsI aTTECTAIIASA

Pazgean 3. Ctpoenue
BelecTBa

Tema I X. Xumuueckas cBf3b

3J'IeKTpOOTpI/II_IaTeJ'ILHOCTL XUMHYCCKUX
OJICMCHTOB.

NRIRI

KoBaneHTHas CBSI3b.

HMounas cBA3b.

BaneHTHOCTh U CTETIEHb OKUCIICHHUS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKkuuun

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKkuuun

[ToBTOpenue u 0000IIeHNE 3HAHUI TIO TEME:
«CtpoeHne aToMay, «XUMHUECKas CBSI3b.
CrpoeHue BEeecTBy.

S

Pazpgen I.
MHuoroodpa3ue
XHUMHYECKHX peaKkuuid

15

Tema |. Xumuyeckue peakumu

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKun

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu

TennoBoit 3 HEeKT XUMHYECKUX peaKlHil.
DK30- ¥ SHIOTEPMHUYECKUE PEAKIIUH.

CKOpOCTB XHUMHWYCCKUX peaKuHﬁ.
NEPBOHAYAJIbHBIC MMPCACTABJICHUA O KaTaJIM3EC.

Ilpakmuueckasn paboma Nel «I3ydueHne BIUSHUSA
YCJIOBU TTPOBEJCHUS] XUMUUECKON pEeaKUK Ha €€
CKOpOCTB »

OOpatumble ¥ HeoOpaTHUMble  XHMHUYECKHUE

PCaKI1H. XHUMHUYECKOe PaBHOBCCHUC.

CyIHOCTh nporecca AJIEKTPOIUTHYECKON
Jucconuanumu.

DIIEKTPOTUTHYECKAs JUCCOIMAIINS KUCTIOT,
IIeJI04Ye U COoJEi.




CnaOble U cUIIbHBIE 31EKTPOIUTHL. CTENneHb 1
JUCCOLMALINN.
Peakiiun HOHHOTO OOMEHa U yCIIOBUS UX 1
MIPOTEKAHUS.
XHUMHUYECKHE CBONCTBA KMCIIOT, OCHOBAaHHUH, 1
cosieit B cBeTe TO/]
XHUMHUYECKHE CBOMCTBA KMCIIOT, OCHOBAaHUM, 1
cosieit B cBeTe TO/]
TCuposus coneit. 1
Ilpakmuueckaa padoma Ne2 1
IJKcnepumeHmanibHoe peuieHue 3a0a4 no meme
«CBolicTBa KUCIIOT, conei. OCHOBaHMI KaK
AJIEKTPOJIIUTOB »
Konmponvnaa paboma 1o reme « XMuMA4YECKUE 1
peakuuu. Teopus 3JIEKTPOIUTHYECKON
JIMCCOITUAITAN
Pasznea Il 43
Mmuoroodpa3ue Tema |l T'anorennst &)
B€IIECTB [TonoxkeHne raioreHoB B NEPUOUUECKOM 1
TabnuIEe U CTpoeHue ux aroMoB. [lomyuenue
raJIOT€HOB.
Xsop. CBOICTBA M TPUMEHEHHUE XJIOPA. 1
XJI0pOBOJOPOA: NOJYUYEHHE U CBOWCTBA 1
ConsiHasg KUCIOTa U €€ CBOMCTBA 1
Ilpakmuueckaa paooma Ne3  «Ilomyuenue 1
COJISTHOM KUCJIOTBI U U3YUYEHHUE €€ CBOWCTBY»
Tema IV Kucaopon u cepa 8
OOmast  xapakTepucTuka a1eMeHToB  VI-A 1
rpynnsl. AJioTponus
CBoiicTBa U IPUMEHEHUE CEPBI 1
CepoBogopoa. Cynbdusl. 1
CepHuctbiii ra3. CepHucrasi KMCJIOTa U €€ COJIH. 1
Oxkcun cepoi(VI). CepHas kucnora u e€ CBONCTBA. 1
OxucnuTeNnbHble CBONCTBA KOHIIECHTPUPOBAHHOM 1
CEpHOM KUCJIOTBI
Ilpakmuueckasa paooma Ne4 Pemienune 1
AKCIIEPUMEHTANIbHBIX 33/1a4 1o Teme «Kucnopon u
cepa»
O606menne u nopTopenue no reme «Kucmopoa u 1
cepa»
Tema V A3zot u gocdop 9
[Tonoxenune azora u ¢ocdopa B MEPUOAUUESCKON 1
CHUCTEME XMMHYECKUX 3JIEMEHTOB, CTPOCHUE HX
aToMOB. A30T: CBOMCTBA U IPUMEHEHUE.
Ammuak. Ou3nueckue 1 XUMHYECKUE CBOMCTBA. 1
[Tonyyenue, npUMEHEHUE.
Conu aMMOHUSL. 1
Ilpakmuueckasa paooma Ne5 «Ilonyuenue 1
aMMHAKa U U3YUYECHHUE €r0 CBOMCTBY
A3zotHas  kucnora.  CTpoeHHE  MOJEKYJIBI. 1
CBoiicTBa pa30aBICHHON a30THOW KHMCIIOTHI.
CaoiicTBa KOHLICHTPUPOBAHHOU a30THOM 1




KHCJIOTHI.

Comu a30THOM KUCIOTHI. A30THBIE YAOOPEHUS 1

dochop. Ammorponust pochopa. CoiicTBa 1

docdopa.

Oxkcun pochopa (V). OprodocdopHas kuciora u 1

e€ comu. DochopHbie y1oOpeHus.

Tema VI. Yriepoa n kpemHuii 8

[Tonoxenue yrieposia U KEMHUS B IEPUOIAYECKOM 1

CUCTEME XUMHUYECKHUX DJIEMEHTOB, CTPOECHUE HX

aToMOB. AJIJIOTpONHs yIiaepoa

XUMHUYECKHE CBOMCTBA yTiiepoaa. Aacopomus 1

yriaepoja

Oxkcupipl yraepoaa. 1

YroapHas KUCIOTa U €€ COJIN. 1

Ilpakmuueckasa pavoma Ne6 «Ilonyuenue okcua 1

yIJeposaa U U3y4eHHUE €ro CBOMCTB.

Pacno3naBanue kapOOHATOBY.

Kpemnunii u ero coequnenus. CuimkaTHas 1

POMBINIICHHOCTb.

O06006menue o reme «Hemeranabny 1

KonTponbHas pabota mo Teme «Hemetamib 1

Tema VIl Metauibl 13

Ilonoxenne MerauioB B IIEPUOIHYECKON 1

cucteme onemenToB J[. WM. Mengeneena.

Meramnuueckass CBs3b. DU3MYECKHE CBOMCTBA

MeTasuioB. CruiaBsl METAILJIOB.

Haxoxnenne wmeramioB B mnpupoae. CrocoObl 1

MOJIYYEHUs] METAJLIOB.

XUMHYECKHE CBOUCTBA METAJLIIOB. Py 1

HaIpsKEHUH METaJJIOB.

[[{emounsle metaiuibl. HaxoxxaeHune B mpupone. 1

Puznueckre 1 XMMUYECKHE CBOMCTBA.

Okcuabpl W THAPOKCUIBI MIETOYHBIX METaJUIOB. 1

[IpuMeHeHre MIENOYHbIX METAJLIOB.

[[{enouno3zemenbHbIe MeTaILIBL. HaxoxaeHue B 1

npupoge. Kanpiuii u ero coenuaenus. XKectkocts

BOJIbI

Amomunuii. Haxoxnenue B npupoze. CoiicTsa 1

AITIOMUHUSL.

AM(DOTEpPHOCTh OKCHJIAa M THAPOKCUIA ATTFOMUHUSL. 1

Kenezo. Haxoxnenue B npupone. CoiicTBa 1

xKeresa.

CoennHeHus xenesa 1

Ilpakmuueckaa paboma Ne7 Pemienue 1

AKCIIEPUMEHTANIBHBIX 3a/1ady M0 TeMe «MeTaibl

U WX COSTUHEHUS»

Pelenue 3a1ay o TeMe «Hax0KJI€HUE MACCHI, 1

o0BemMa OJTHOTO U3 BEIIECTB, 10 U3BECTHOI Macce

WM 00BbEMY JIPYTOTO BEIECTBA, COAEPIKAIIETO

ONpeACICHHBIN MPOIIEHT MPUMECEIT)

Ilpomesrcymounas ammecmayus 1
Pa3nea |11 KpaTkuii 8




0030p Ba:KHeHIINX
OpPraHuYecKux
COeIUHEHMUIA.

Opra"uueckasi XUMHs

[TpenenpHbIC (HACHIIICHHBIE YTIIEBOAOPOIbI)

HenpenenbHble (HEHACHIIEHHBIE) YTIEBOAOPOIbI

[TpousBoHbIE YII€B010p0oA0B. CIUPTHI

KapOonoseie kucnotsl. Croxkabie 3¢pupsl. XKupsl.

VYrineBoanl.

AMUHOKUCIIOTEL benku.

[Tonumepsl.

I e

UTOro
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