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1. ITosicHuTEIbHAS 3aNIMCKA
PabGowas mporpaMMa 1O XMMUM [ OCHOBHOW IIKOJIBI COCTaBJieHA Ha OCHOBE:
DyHIAMEHTATBHOTO SApa COJEpXKaHUsi o0mero obOpasoBanus, TpeOoBaHUIl K pe3yibraram
OCHOBHOTO 00Imero oOpa3oBaHHs, IpencTaBleHHbIX B PDenepanbHoM ['ocynapcTBeHHOM
Crannmapre O6mero O6paszoBanust BToporo noxosienus (IIpukaz Muno6puayku ot 17.12.2010r.
Nel1897); mpumepHBIX TporpamMM 1Mo y4eOHbIM mpeaMeraMm «Xumus 8-9 kimaccwl» (CTaHAAPTHI
BTOpOTO MoKoJieHus1) M., [Ipoceemenue, 2011; aBropckoii yueoHo# mporpammbel O.C.I"'abpuensx
«[Iporpamma ocHoBHOro o61ero odpazoBanus. Xumus. 8-9 knacce». M.: Ilpocsemenne,2019;
(®I'OC); ocHoBHOU 00pa3zoBaTENbHON IpPOrpaMMbl OCHOBHOTO oOuiero o6pasoanuss MKOY
Bémxkunckoit OOI.
JlanHasi paboyasi mporpamMMma OpHEHTHpPOBAHA HAa HCIOJB30BaHHE YYEOHUKOB 1O XUMHUHU H
yueOHOo-MeToanueckux nocoduit YMK, co3naHHBIX KOJUIEKTMBOM aBTOPOB O] PYKOBOJICTBOM
O.C.T'abpuensina, uznarensctBo "[IpocBemienue”
Henn xumuyeckoro o0pa3oBaHUsi B OCHOBHOW IIKoji€ (OPMYIUPYIOTCS Ha HECKOJIbKUX
YPOBHSX: TJI00ATBHOM, METAIPEMETHOM, INYHOCTHOM U MTPEIMETHOM, HA YPOBHE TPeOOBAaHMIA K
pe3ybTaTaM OCBOCHHUS COJCPIKAHUS TIPEAMETHBIX IPOTPaAMM.
OcHoBHOe 0011ee oOpa3oBaHue - BTOpas CTyMeHb 0011ero odpazoBanus. OMHON U3 BaKHEUITUX
3aad 3TOTO dTama SBISIETCS MOATOTOBKA OOYYJAIOMIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY JKHM3HEHHOTOo M TpodeccuoHambHOro mnyTd. OOydyaromyecss JOJKHBI HAaydHUThCS
CaAMOCTOSITEIGHO CTaBUTh IEJIM WM ONPEACNATh NYTH WX JOCTHKCHHUS, HCIIOIh30BaTh
MPUOOPETEHHBI B IIKOJIE OMBIT NESITEIBHOCTH B PEaTbHON KHM3HH, 32 paMKaMu y4eOHOTO
npotrecca.
['maBHBIC 11€TTH OCHOBHOTO 00IIET0 0Opa30BaHMS COCTOST B:

1. dopmupoBaHHH LETOCTHOTO MPEACTABICHUS O MHUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHMSIX, YMEHUSIX U CIIOCO0AX IeATEIbHOCTH;

2. TpuOOpETeHUH OMbITa Pa3HOOOPA3HOH JACATEIHPHOCTH, TO3HAHUS U CAMOTIO3HAHNS,

3. MOAroTOBKE K  OCYIIECTBJICHMIO  OCO3HAHHOTO  BbIOOpa  MHAMBHIYaJbHOMU
00pazoBaTebHON WM MPO(HEeCCHOHATBFHON TPACKTOPHUH.

bonpiioit BkIaag B JOCTHIKEHHE TJIABHBIX LieJed OCHOBHOrO oOmiero oOpa3oBaHHs BHOCHUT
uzyuenue xumun. Kotopoe npu3Bano o6ecrneyuTs:

1. dopmupoBaHue CHUCTEMbl XMMHYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAay4YHOM
KapTUHBI MUDA;

2. pa3BUTHE JIMYHOCTH OOYYaIOIIMUXCS, WX HUHTEJUIEKTyaJbHOE W  HPABCTBEHHOE
COBEpUICHCTBOBaHME, (OPMUPOBAHME Yy HHUX TYMAaHUCTUYECKHMX OTHOIICHUH U
9KOJIOTHUECKHU 11e71ecO00Pa3HOTo MOBEJACHHUS B OBITY U TPYIAOBOU JESITENLHOCTH;

3. BBIPAOOTKY MOHMMAaHHS OOIIECTBEHHON NOTPEOHOCTH B PA3BUTUU XHMHH, a TaKXKe
(hopMHpoBaHKE OTHOIICHHS K XMMHUH KaK K BOBMOXKHOM o0nactu Oyaymieil mpakTuieckoi
NeSITeNIbHOCTH;

4. dopMupoBaHue ymMeHMi 0e30MacHOr0 OOpalleHHs] C BEHIECTBAMM, HCIOJb3YyeMbIMU B
MTOBCEHEBHOM KH3HHU.

Lenamu usyuenus xumuu ¢ OCHOBHOU WIKOJLE SGAIOMCA.

1. ¢dopmupoBanue y oOyyaromMxcs YMEHHs BHJETh U MOHUMATh IIEHHOCTh 0Opa30BaHuS,
3HaYMMOCTh XHMHYECKOTO 3HaHUS [UI1 KaXJOro 4YelOBeKa HE3aBHCHMO OT €ro
npodeccUOHaNBbHON JIeATeNbHOCTH; YMEHUSl paszinyaTh (PakThbl U OLEHKH, CPaBHUBATh
OILICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBS3b KPUTEPUEB C
OTIpENIeNIEHHOW CHUCTeMOM LEeHHOCTeH, (GopMynupoBaTh U OOOCHOBHIBATh COOCTBEHHYIO
MO3UIIHIO;

2. (dopmupoBaHue y 00y4arOUIUXCs IETOCTHOTO MPEJICTABICHUS O MUPE M POJIM XUMHH B
CO3/IaHMM COBPEMEHHON €CTEeCTBEHHO-HAyYHOW KapTUHBI MHUPA; YMEHHUS OOBACHATH



O0OBEKTHI W TMPOIIECCH OKPYXKAIOMICH IEHCTBUTEIBHOCTH — MPHPOJIHOM, COIMATBHOM,
KYJIbTYPHOM, TEXHUUECKOU CPEIbl, UCIIONB3YSI ISl 3TOTO XUMUYECKUE 3HAHUS;

3. mpuoOpeTeHHe OOYYAOIIMMHKCS OIBITa PA3HOOOPA3HOW NEATEIBHOCTH, TO3HAHUS W
CaMOIIO3HAHUS; KJIIOYEBBIX HAaBBIKOB (KIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOLIUX
YHHUBEPCAIbHOE 3HAUYEHUE ISl Pa3IMUHBIX BHUJIOB JESATEIBHOCTH: PELIEHUS IpoOseM,
MPUHATUST PELICHUN, MOUCKA, aHaJM3a U 00pabOTKM HMH(OpPMALIUHU, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHUH, COTPYJHHYECTBA, O€30MacHOr0 oOpameHus c
BEILIECTBAMU B TTOBCETHEBHOM KU3HU.

OcHosHbiMU udesimuy YIeOHOTO TpeMeTa XUMHUS SBJISIOTCS
O MaTepUaIbHOE €UHCTBO BEIIECTB €CTECTBEHHOIO MUpPa, UX T€HETUYECKAsl CBSI3b;
O IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBAMH, NOJIYYEHHEM U
MIPUMEHEHHUEM BEIIIECTB;
O MO03HABAaEMOCTb BEUIECTB U 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMUYECKUX PEAKIIMA;
O 00BACHAIOLIAS M TMPOTHO3UPYIOLIAsl pOJIb TEOPETHUECKUX 3HAHUU i (HaKTOJIOrMUECKOTo
MaTtepuaga XuMUU AJIEMEHTOB;
O KOHKPETHOE€ XHMHYECKOE COCIWHEHHE KaK 3BEHO B HEMPEPHIBHOW IIEMU MpEeBpaIieHUi
BEIIECTB, YUAaCTBYIOIIEE B KPYTOBOPOTE XUMUYECKUX AJIEMEHTOB M XUMUYECKON IBOJIIOLINN;
O 00BEKTHBHOCTh M TO3HABAEMOCTh 3aKOHOB IPHUPOJbI; 3HAHUE 3aKOHOB XHMHHU TIO3BOJIET
YOPaBIATh XUMHUYECKUMU TPEBPAIEHUS MU BEIIECTB, HAXOAWTHh JKOJOTHYECKH O€30TMacHbIe
CHOCOOBI MPOU3BOACTBA U OXPaHbl OKPY)KAIOIIEH Cpe/bl OT 3arpsi3HEHUS;
O B3aMMOCBSI3aHHOCTh HAyKH M MPAKTUKH; TPeOOBAHUS MPAKTUKU — JIBIDKYINAS CHJIa PA3BUTHS
HayKH, YCTIEXU MPAKTUKU 00YCIIOBIICHBI JOCTHKEHUSIMH HAYKH;
O pa3BUTHE XHMHUYECKON HAyKM U XUMHU3alUs HApOJHOTO XO3AHCTBA CIy)KAaT MHTEpecam
YyeloBeKa M oOmecTBa B LEJIOM, HMEIOT TYMaHUCTHYECKMH XapakTep | MpU3BaHbI
Croco0CTBOBATh PEHICHUIO TI00ATBHBIX TPOOIEM COBPEMEHHOCTH.
OTU uaeu pean3yroTcs MyTeM JOCTH)KEHUS CIeIYIOIINX yeell:
Gopmupoganue 'y ydalmIMXcsi XUMHYECKOM KapTHHBI MHpa Kak OpPraHMYeCKOM YacTH €ro
LIEJIOCTHOM €CTECTBEHHOHAYYHOU KapTHHBI;
passumue TIO3HABATENBHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
yyaluxcs B Ipolecce U3y4yeHUs UMM XUMHYECKOM HayKH U ee BKJIaJa B COBPEMEHHBIH HAyYHO-
TEXHUYECKUHN MPOrpecc;
Gopmuposanue BaXKHEHIINX JOTMUYECKUX OMNEpalui MbIIUIEHUS (aHANIU3, CHUHTE3, 00OoOIIeHHe,
KOHKpEeTH3allus, CpaBHEHHE W Jp.) B Mpoliecce MO3HAHUS CHCTEMbl BAaXKHEHIIUX IOHSTHIA,
3aKOHOB U TEOPHIl O COCTaBe, CTPOCHUU U CBOMCTBAX XMMUYECKHUX BEIIECTB;
gocnumaHue yoe:xIEHHOCTU B TOM, YTO NMPUMEHEHHE MOJYyYCHHbIX 3HAHUM U YMEHUH MO0 XUMUU
SABJIAETCA OOBEKTHBHOW HEOOXOIMMOCTBIO JUid Oe30macHoi paboThl C BEHIECTBAMH H
MaTepuagamMu B ObITY M Ha IPOU3BO/JICTBE;
npoexmuposarue N peanuzayus BbIMTYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOW 0O0pa3oBaTeIbHOM
TpaekTopuu: BbBIOOp mpoduias oOydeHuss B crapiield IIKoJe WIM Tpo(hecCHOHaIbHOTO
00pa30BaTEeNLHOTO YUPEKICHUS;
061adenue KIIOYEBBIMH  KOMIETCHIUAMU (y4eOHO-II03HABATENbHBIMY, HH(POPMAIIIOHHBIMH,
LIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMH).

Y4eOHbIe TEXHOJIOTHH, MeTOAbI, GOpMBbI Pa0OTHI.

OcHoBHast ¢opMa oOydyeHus — ypok. Pabouas mporpamma cocraBiieHa ¢ Y4€TOM TOTO, YTO
KJIACChl COCTOSIT M3 OOYYaroMIMXCS C pPa3HbIM YPOBHEM YYEOHBIX BO3MOXKHOCTEH, MOITOMY
COJICPKHT 33/1aHUSI HE TOJBKO 0a30BOro, HO MOBBILIEHHOTO M TBOPYECKOro ypoBHA. [[nsg 3toro
UCIOJIL3YIOTCS pa3Hbie (GOPMBI padOThI: TPYMIOBBIE, MHAWBUIyaTIbHbIE, padOTa B Mapax.
Texnonoruu, uCoab3yeMbie B paboTe:

m UKT
B HCCIIeJI0BATENbCKHUE METO Il 00yUeHUs
B METOJIPOEKTOB



B 370pOBBECOEPETAIINE TEXHOIOTHU

m npoOieMHoe 00ydeHne

Bunapl yueOHOM AEATENBHOCTU: OMPOC, YTEHUE, PACCKA3, OTBETH HAa BOIIPOCHI, COCTABICHHE CXEM,
Tabauil, paboTa ¢ JOMOJHUTEIHHBIMU HCTOYHUKAMU MH(POPMALIUH, TPAKTUYECKUE PAOOTHI.

@OopMBI KOHTPOJIS: TEKYLIUH, TEMATUYECKUN U UTOTOBBIN.

Kputepun 1 HOpMBbI OIIEHOK [IPEICTABICHBI B IPUIOKEHUU 1.

2. O0masi XapaKTepruCcTHKA y4e0HOr0 nMpeaMeTa XuMus

B cootBeTcTBHH C q)eﬂepaJ'H)HBIM ToCyaapCTBCHHBIM O6pa3OBaTeJH)HI)IM CTaHJapTOM OCHOBHOTI'O
obmiero oOpa3oBaHUsS yd4allWecs JOJDKHBI OBIIAJCTh TAKUMHU IMO3HABATEILHBIMH YYCOHBIMH
JICUCTBUSIMHU, KaK yMEHHE (OpPMYJIMPOBaTh NPOOIEMY W THIIOTE3Y, CTAaBUTh LEIH W 33/1a4H,
CTPOUTH IIJIaHbI HOCTHUXKCHU A ueﬂeﬁ M PpCIICHUS IMOCTABJICHHBIX 3aJia4, IPOBOJUTH SKCIICPUMCHT
1 Ha €ro OCHOBC ACJIATh BBIBOJAbI 1 YMO3AKIIIOUYCHUS, IPCACTABIIATE UX U OTCTANBATHL CBOIO TOUKY
3pCHUA. KpOMC TOTO, yHalliueCsa OOJDKHBI OBJIAACTH NpUEMaMHU, CBA3AHHBIMHU C ONPCACIICHUCM
HOHATHH: OrpaHNYMBATDh WX, OIMMUCBIBATH, XaPAKTCPU30BaTh U CPABHUBATL. CHGI{OBaTeHBHO, npu
HU3YUCHUN XMMHUU B OCHOBHOU IIIKOJIE ydJamuecsa MOJIKHBI OBJIAICTH y‘-IC6HI)IMI/I )IeﬁCTBHfIMH,
MO3BOJIAIOINUMU UM JOCTUYb JIMYHOCTHBIX, MPCIMETHBIX U MCTAIIPECAMCETHBIX O6paSOBaTeJ'II)HI)IX
pe3ynbTaToB. OCOOECHHOCTH COJEpKaHUsI OOY4YEHUS] XMMHH B OCHOBHOM IIKOJIE OOYCIIOBJICHBI
CHGHI/I(bI/IKOI\/’I XMMHHU KaK HAYKW WU IIOCTABJICHHBIMH 3aJjadyaMU. OCHOBHEIMU HpO6HeMaMI/I XUMHUHAN
SBIISTIOTCSIM3YYCHUE COCTaBa M CTPOCHHS BEIIECTB, 3aBUCHMOCTH WX CBOWCTB OT CTPOCHH,
MOJTydeHHE BEIIECTB C 33JaHHBIMH CBOWCTBAMHM, UCCIIEIOBAHHE 3aKOHOMEPHOCTEH XMMHUYECKUX
peaKHI/II\/’I u HYTCI\/'I YIIpaBJICHUA UMU B LCIIAX IMMOJTYUCHHUA BEIICCTB, MATCPUATIOB, DHCPIUH.
Baoicnetiwumu cooepicamenbHblMu TUHUAMU NPeOMema XUMUusl a61A10mcs

e  «BEIIECTBO, CTPOCHHE BEIIECTBA» — 3HAHHE O COCTaBE M CTPOCHWU BEIIECTB, HX
CBOMCTBaX M OMOJIOTHYECKOM 3HAYCHUH;

e  «XHUMHYECKas peakIus» — 3HaHHUE O NMPEBPAICHUSIX OJTHUX BEIIECTB B APYIHE, YCIOBHIX
MPOTEKaHMsI TAKUX TPEBPAICHHUH U CIIOCO0aX YIPaBICHUS PEaKIIUIMHU;

e IPUMCHEHHWE BEIIECTB» — 3HAHHE M OMBIT OE30MMacHOro OOpalIeHHs C BEIIECTBAMH,
MaTepuallaMH B TIpolieccaMy, He0OX0IMMBIMU B OBITY ¥ Ha TTPOU3BOJICTBE;

e (NPOU3BOOCMBO U NPUMEHEHUe 8elecni8y — 3HAHHE OCHOBHBIX 00JIACTEH MPOU3BOICTBA
U TPUMEHCHHUS BAXKHEHIIMX BEUIECTB, a TaKXe OINBIT O€30MacHOr0 OOpamieHHs C
BEIIECTBAMU, MaTepUAIaMH U MTPOIIECCAMHK, UCTIOIb3YEMbIMU B OBITY U Ha IMPOU3BOJICTBE;

e (KOMUYECBEHHbIe OMHOWEHUSI 6 XUMuu» — YMEHHE IPOU3BOJAUTH PAaCYeThl TI0
XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM.

e «Memoobl NOZHAHUSL XUMUU» — 3HAHUS, YMEHUS W HABBIKH SKCICPUMEHTAIbHBIX OCHOB
XUMUU JUISI TIONYYCHUST W M3YYCHHS] CBOMCTB BaKHEUIIMX MPEICTABHTENCH KIIaCcCOB
HEOPraHU4eCKUX COCTMHCHUMN;

e  I3BIK XMMHH» — OINEPUPOBAHKE CUCTEMOM BOXXHEUIIMX XUMHYCCKUX MOHSTUH, 3HAHUE
XUMUYECKOH HOMEHKJIATYPHI, T.€. UX Ha3BaHUs (B TOM YMCIIC U TPUBUAIIBHBIC), BIIAJICHUE
XUMUYECKOH CUMBOJHMKOW (XMMHUYECKMMHU (OpMyJaMH ¥ YpaBHEHUSMH), a TaKxkKe
MpaBHJIa MEePeBoIa HHPOPMAIIUU C €CTECTBEHHOTO SI3bIKa Ha S3bIK XUMHH U 00paTHO.

[TockoNbKY OCHOBHBIE COJICPKATEIIbHBIC JIMHUH MIKOJIBHOTO Kypca XMMHH TECHO TeperuieTeHbl. B
porpamMme CoJIepXKaHue MPEACTABICHO HE TI0 JIMHUSIM, a 110 pa3zeiiaMm.

3HAYUTEIBPHOE MECTO B COJIEPYKAHMHM Kypca OTBOJUTCS XHUMHUYECKOMY OJKcrmepuMmeHTy. OH
MO3BOJISIET CHOPMHUPOBATh Yy Y4YalIMXCsl CHEIHMAIbHBIC MPEIMETHBIE yMEHHS paboTaTth C
XAMUYECKUMHU  BEIIECTBAMH, BBINIOJHATh TMPOCTHIC XWMHUYECKHE OIBITBI, HAYYUTh UX
0e30macHOMY W DOKOJIOTHYECKH T'pPaMOTHOMY OOpallleHHIO C BEIIeCTBaMH B OBITY M Ha
TIPOM3BOJICTBE.

[IpakTuyeckue pabOThI CrPYIIUPOBAHBI B OJIOKM — XMMHUYECKHE MMPAKTUKYMBI, KOTOPBIE CITyXaT
HE TOJBKO CpPEICTBOM 3aKpCIUICHHS YMEHUN ¥ HaBBIKOB, HO W KOHTPOJS KauecTBa WX
c(hOpMUPOBAHHOCTH.



I'maBHoe omimume nporpamMmbl O.C. ['alGpuensna 3akirodaeTcss B ABYKPATHOM YBEIHMUCHHUH
BPEMEHHU, OTBEJIECHHOTO Ha H3ydeHHe pasnena «MHorooOpasue BEIIECTB». JTO CBA3aHO CO
CTPEMJIEHEM aBTOPOB OCHOBATEIBHO OTPA0OTATh BaXKHEHILINE TEOPETUUECKUE TIOJIOKEHUS Kypca
XMMUU OCHOBHOHM HIKOJIBI Ha OoraToM (hakTOJIOTMYECKOM MarepHuaje XUMHUU DIEMEHTOB H
00pa30BaHHBIX UMH BEIIECTB.

Mecrto yuyeOHOro npeaMera B yueOHOM ILJIaHe
®denepalibHbII rOCyAapCTBEHHBIM 00pa30BaTENbHbIN CTaHIAPT MIPEyCMaTPUBAET U3YUEHUE
Kypca XUMUH B OCHOBHOM IIKOJIE Kak COCTaBHOM dYacTu mpeaMeTHoroOnacTu
«EcTecTBEeHHOHayUYHBIE MTPEAMETHI.
OobazamenvHuiil 3man ¢ 8—9 Knaccax paccuuTaH Ha 2 yacaB Heziento B oobeme 140 yueOHbIX
yacoB. M3ydeHue 3Toro Kypca Ja€TBO3MOKHOCTb BBIITYCKHUKY OCHOBHOM LIKOJIbI YCIEIIHO CAaTh
OI'D no xumum Kak npeamera no BeiOopy.Ilpeanaraemslii Kypc, XOTS U HOCUT OOIEKYJIbTYPHBII
XapaKTepH He CTAaBUT 3ajjauy MpoPeccCuOHaNbHOMN MOArOTOBKU 00yJaromuxcs,
TE€M HE MEHEE MO3BOJIIET UM OMPEACTUTHCA ¢ BHIOOpOM Mpodusis 00y4eHHIB CTapIIeH MIKOJIe.
B nmporpamMme mnpenycMOTpEeHO pe3epBHOE BpeMs, TaK KakK peanbHas MpOJOJDKUTEIbHOCTh
y4eOHOT0 roja BCEr/a OKa3bIBaeTCs MEHbIlIE HOPMATHUBHOU. B cBs3u ¢ mepexo oM OCHOBHOM
IIKOJIBI Ha Takylo (opMy UTOTOBOM aTTectanuu, kak [ MIA, B Kypce mpenycMOTpeHO BpeMsi Ha
MOJITOTOBKY K HEM.
Jlnia peanuzanuu paboydei mporpaMMbl B y4eOHOM IJIaHE BIAETIEHO MO 24aca B HeZelto ¢ 8 mo 9
KJsacc, Bcero B rof; 70 4. YueOHbIH To1 B 8- 9 Kiacce paccunTaH Ha 35 HENenb.

3. IIpeameTHbIe pe3yJbTaThl OCBOCHHSI IPOrPAMMBbI 110 XUM UM

JIMYHOCTHBIMHM Pe3yJIbTATAMHU HW3YYCHHS TpeaMeTra «XUMUs» SBISIFOTCS CIEIYIONINe

YMEHUS:

® O0CO3HaBaTh E€IWHCTBO M IIEJIOCTHOCTh OKPYKAIOIIEro MHpPa, BO3MOXKHOCTH €TO
MMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JTOCTIKCHHUI HAYKH;

® T[IOCTETICHHO BBICTPAaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE:  OCO3HABaTh
MOTPEOHOCTh W TOTOBHOCTh K CamMoOOpa3oBaHWIO, B TOM 4YHCJI€ M B paMKax
CaMOCTOSTEILHON NEATEILHOCTH BHE IIKOJIEL;

® OIICHMBAaTh JKU3HEHHBIC CUTYallMM C TOYKHU 3pEHUS O€30MacHOTO o0Opasza XU3HH H
COXpaHEHUs 3I0POBbBS;

® OIICHUBATh IKOJIOTHYECKUI PUCK B3aMMOOTHOIICHHH YeJI0OBEKa U IMPUPOIBI.

e (opMupOBaTH HKOJOTHYECKOE MBIIUICHHUE: YMEHHE OIICHUBATH CBOIO JICATEILHOCTh H
MOCTYIIKU JAPYTUX JIIOJCH C TOUKH 3PCHHUSI COXpaHEHHUs OKPYXKAIOIIECH Cpefbl - rapaHTa
YKU3HU M 0J1aronoTyqus JIFoAeH Ha 3eMIie.

MeTtanpeaAMeTHBIMH pe3ylbTaTaMH M3Y4YeHHUS Kypca «XUMHUS» SBIseTca (HOPMHpPOBAHHE
YHHUBEPCAIbHBIX YueOHBIX neicTBuil (YVY]).
Pecynamusuvie YYI.

® CaMOCTOSITENIbHO OOHapyXHBaTh U (HOPMYIHUpOBaTh y4eOHYIO MPOOIEMY, OMpPENENsTh
1enb y4eOHOM e TeNbHOCTH;

® BBIJIBUraTh BEPCUU pEIICHUS NMPOOJIEMBbl, 0CO3HABATh KOHEUHBIH pe3yibTaT, BHIOMPAThH
13 MPEJIOKEHHBIX U UCKAaTh CAMOCTOSITENIbHO CPEICTBA JOCTHXKEHUS 1IEJIH;

® COCTaBIATh (MHIUBUIYAIILHO WM B TPYIINE) TUIaH PEIICHUs TPOOIIEMBI;

e paboTas MO TJIaHy, CBEPATH CBOM JEHCTBUS C IENbIO M, MPU HEOOXOJUMOCTH,
WCIIPABIIATH OMIUOKU CaMOCTOSITENBHO;

® B JIMAJOTe C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENIHHO BBIPAOOTAHHBIE KPUTEPUU
OLICHKH.

Llo3nasamenvruvie YVJI:

® aHANM3HWPOBATh, CPABHHUBATh, KIACCHPHUIMPOBaTh U 0000maTh (AKTBI ¥ SBICHUS.

BbISBASTE IPUYKHBI U CIIEICTBUS MPOCTHIX SIBJIICHUH.




OCYILIECTBIISITh CPaBHEHUE, KIACCH(PHUKAINIO, CAMOCTOSTEIIPHO BBHIOMpAas OCHOBAHHS U
KPUTEPHUU JUIsl YKa3aHHBIX JTOTUYECKUX OTIEPALIHii;

CTPOUTH JIOTUYECKOE PpACCYXKJIEHHE, BKIIOYAIOIIEE YCTAHOBJIICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBS3€EH.

CO3/1aBaTh CXEMAaTHYECKUE MOJEIHU C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BeKTa.

COCTAaBJISITh TE€3UCHI, PA3JIMYHBIE BUbI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBEIBaTh HHPOPMAITUIO M3 OJTHOTO BHJIA B APYroi (TaOJIUILy B TEKCT U TIP.).
YMETh OMPENETSATh BO3MOXKHBIE HCTOYHHMKM HEOOXOJUMBIX CBEICHHUH, MPOU3BOJIUTH
MMOUCK MH(POPMAIUH, aHATH3UPOBATEH M OIEHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamuenwvie YV/I:

CaMOCTOATEIBHO OpPraHW30BbIBaTh y4e€OHOE B3aUMOJEWUCTBUE B Ipymie (ONpeneisTh oOume
LeJIN, PACIPEAETATh POJIH, J0OTOBAPUBATHCS APYT C IPYTOM H T.1.).

IInanupyemMble pe3yJbTaThbl 0CBOCHHMS y4eOHOI0 MpeaMeTa

JlesiTenbHOCT  00pA30BATENILHOTO YUPEXKIACHUS OO0IIero oOpa3oBaHUS B OOyYEHUU XUMUHU
JOJDKHA OBITh HAIpaBlieHa Ha JIOCT)KEHHE OOYyJaIOIUMHUCS —CIEIYIOMINX JHYHOCTHBIX
pe3yJIbTaTOB:

1.

2.

B LIEHHOCTHO-OPUEHTALMOHHOM cepe - YyBCTBO MOPAOCTH 332 POCCUUCKYI0 XUMUYECKYIO
HayKy, TyMaHHU3M, OTHOIIEHHWE K TpPYydy, LEJIeyCTPEMIEHHOCTb, CAMOKOHTPOJb U
CaMOOILIEHKA;
B TPYZAOBOH cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODY JajibHeield o0pa3oBaTeabHOM
TPAaEeKTOPUH;

3) B mo3HaBaTeabHON (KOTHUTUBHOM, MHTEIUICKTyaJIbHOW) chepe —MOTHBAIIUS yUCHUS, YMECHUE
YIPaBJIATH CBOEH MO3HABATEIBLHOMN JEATEIbHOCTBIO.

MeTanpeagMeTHBIMHM Pe3yJIbTATAMM OCBOCHHS BBITYCKHMKAMH OCHOBHOMW IIKOJIBI IPOTPaMMBI
10 XUMUU SBJISIOTCS:

1.

w

4.

5.

BIIQJICHUE YHUBEPCAJIBHBIMH €CTECTBEHHO-HAYYHBIMU  CIIOCOOAMHM  JESTEITbHOCTHU:
HalIoIeHNe, U3MEPEHUE, IKCIIEPUMEHT, Y4eOHOe HCCIIeI0BaHNE; TPUMEHEHHE OCHOBHBIX
METO/IOB MO3HAHUSI  (CHUCTEMHO-UH()OPMAIIMOHHBIA  aHaIU3, MOJEIUpPOBAaHUE) IS
W3YYEHHUS Pa3IMYHbIX CTOPOH OKPYKarollel JeCTBUTENbHOCTH;

WCIIOJIb30BAHME YHHUBEPCAIbHBIX CIIOCOOOB JESATENBHOCTH [0 PEIICHUI0 MpoOiIeM Hu
OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEPALUA: UCIIOIb30BAHUE OCHOBHBIX MHTEIICKTYAIbHBIX
omnepanuii: GopMyIUpOBaHUE THUIOTE3, aHAIU3 M CHHTE3, CpaBHEHHUE, 0000IIeHue,
CUCTEeMAaTHU3allMsl, BEISIBJICHHE IPUYUHHO-CIICJCTBEHHBIX CBA3€EH, MOMCK aHAJIOTOB;

yYMEHHE F€HepUPOBATh UJEH U OTIPEJEINIATh CPEJICTBA, HEOOXOAUMBbIE JIJIsl MX pPeanu3alluu;
YMEHHE OIpeNeNsITh LeNU U 3a7]auu JesITeIbHOCTH, BEIOUPATh CPEACTBA pealn3aliy 1eu
Y IPUMEHATH UX Ha MPAKTHKE;

WCIOJIb30BAHME PA3NIUYHBIX HCTOYHUKOB JUISI ITOJIy4YE€HUSI XUMUYECKOU HH(pOpMaInu.

HpeI[MeTHLIMI/l pe3ydabTaTaMi 0CBOCHMS BbBINNYCKHUKAMHA OCHOBHOI1 IIIKO0JIbI nporpaMmmbl
110 XMMHH ABJIAKOTCH:

8 kiace
BpInycKHUK HAY4YHTCH:

XapaKTCpU30BaTb OCHOBHBIC METO/IbI ITIO3HAHUS: Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

OIMCHIBATh CBOMCTBA TBép,I[BIX, KHUAKHUX, r33006p33HLIX BCIICCTB, BBIACIIAA UX

CYIICCTBCHHBIC TIPHU3HAKH,

PACKPBIBATH CMbBICII OCHOBHBIX XUMHWYCCKUX MOHSITUMN «aTOM»,«MOJICKYJIIa»,
«XUMHYECKUHN OJICEMCHT), «IIPOCTOC BCUICCTBO», «KCIOKHOC BCUICCTBOY»,

CBAJICHTHOCTb», «XUMHUYCCKAA PCAKI UMY, UCII0JIb3YS 3HAKOBYIO CUCTCMY XUMUH,



PacKpbIBaTh CMbBICI 3aKOHOB COXpPaHEHUsI MacChl BEILIECTB, MOCTOSTHCTBA COCTABA,
ATOMHO-MOJIEKYJIIPHON TEOPUH;

pa3nuyaTh XUMHYECKUE U GU3NICCKUEC SIBICHHUS,

Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;

OTIPEJIEIIATh COCTAB BEUIECTB M0 UX (GopMysiam;

OTIPENIECTSATh BAJIGHTHOCTh aTOMa JIEMEHTA B COCAMHCHUSX;

OTIPENIETIATh TUIT XUMUYECKUX PEaAKIIHil;

Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMUUECKUX PEAKIIHA;

BBISIBJISITh TIPU3HAKU, CBHJIETEIHCTBYIOIINE O MPOTEKAHUU XUMUYECKON PEaKIUH MpU
BBITIOJTHEHUH XUMHYECKOTO OTIbITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHIA;

COCTaBJISITh YPAaBHEHUSI XUMHUUECKHUX PEAKIIHIA;

coOiroaaTh mpasBuiia 6€30MacHOM pabOThI IPHU MPOBEIEHUU OTIBITOB;

M0JIb30BaThCs 1a00PATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

BBIYUCIISTH OTHOCUTEIHHYIO MOJICKYJISIPHYIO I MOJISPHYIO MacChl BEIIECTB;
BBIYUCIISITH MACCOBYIO JIOJF0 XUMUYECKOTO dJIeMEHTa 0 (PopMysie COSTMHEHUS;
BBIYHCIIATH KOJIMYECTBO, 00BEM HIIM MacCy BEIIECTBA MO0 KOJUYECTBY, 00bEMY, Macce
peareHTOB WJIH MPOJTYKTOB PEaKIIHH;

XapaKTepPU30BaTh (PU3NUECKUE U XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa U
BOJIOPO/JIa;

M0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3Hble BELIECTBA: KUCIOPO/I, BOJOPOI;
pacKpbIBaTh CMBICIT 3aKOHA ABOTapoO;

PacKpbIBaTh CMBICI IOHATUHN «TETMI0BOM 3PPEKT peakun», «MOJISIPHBIA 00BEM»;
XapakTepu30BaTh GU3NYECKUE U XMMUUECKHUE CBOMCTBA BO/IBI;

PacKpbIBaTh CMBICII TIOHATHUS «PACTBOPY;

BBIYHCIISATH MAaCCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C ONIPEICIEHHOI MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;
Ha3bIBAaTh COCMHEHHS U3YUCHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;
XapakTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIOT, OCHOBaHUI, COJICH;

OTPEeNATh MPUHAJICKHOCTD BEIIECTB K OIPEICICHHOMY KIIACCy COEIMHEHUI;
COCTaBIATh (OPMYJIbl HEOPraHMYECKUX COCMHEHUN N3YYEeHHBIX KIJIaCCOB;
MIPOBOJUTH OTBITHL, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA H3YYCHHBIX KJIACCOB
HEOPraHNYECKUX BEIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KMCIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPacKu
WHJIUKATOpPa;

XapaKTEpHU30BaTh B3aUMOCBS3b MEXKIY KJacCaMU HEOPraHUYECKUX COETUHEHU;
packpsiBath cMmbica [leproanueckoro 3akona J[. 1. Menneneesa;

OOBSACHATh (PU3NYECKUIN CMBICT AaTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMUYECKOTO
3JIeMeHTa, HOMEPOB TPYIIbI U Nepuojaa B nepuoanueckoit cucreme . . Mennaeneena;
0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOICTB 2JIEMEHTOB B



Ipezienax MajbIX IEPUOJIOB U IVIaBHBIX MOArPYIIII;
XapaKTepU30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia J0 Kajblisl) HA OCHOBE UX
MOJIOKEHHsI B iepuotnueckoii cucreme /1. 1. MenneneeBa u 0COOEHHOCTEH CTPOCHUS UX
aTOMOB;

COCTaBJISATh CXEMbI CTPOEHHUS aTOMOB NepBbIX 20 31EMEHTOB IEpUOANYECKOM cucTteMsl /1.
U. Menneneena;

PacKpbIBaTh CMBICII IOHSTUN: «XUMHUYECKAsl CBSI3bY, «AJIEKTPOOTPULIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAININYECKON
peLIETKY;

OTPEENATh BUJ XUMUYECKOU CBSA3H B HEOPraHUUECKUX COCAUHEHUSIX;

n300paxkaTh CXEMbl CTPOEHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAAMHU
XUMHUYECKUX CBSI3CH;

9 KJacc
BbInycKHUK HAYYHTCS:
PacCKpBIBATh CMBICT MIOHITHH «HOH,KKATHOHY,«aHUOH»,«IJIEKTPOIUTHI,
CHEDTIEKTPOIUTHI» «AJIEKTPOJIUTHUECKAS TUCCOIMAIIHS, KOKUCTUTEIbY, «CTETICHb
OKHCJICHHUS, KBOCCTAHOBUTEIIbY, «OKHUCIIEHUE), KBOCCTAHOBJICHHUE;
OTIPENIETISATh CTENEHb OKUCIICHUS aTOMa JJIEMEHTA B COSMHEHUH;
paCKpBIBaTB CMBICJT TeOpI/II/I BHeKTpOHHTquCKOﬁ Aucconuanum,
COCTaBJISITh YPABHEHUS SJICKTPOJIUTHYECKON JTUCCOLMAIIMN KUCIIOT, IET0YEH, COJIeH;
O0OBSCHATH CYITHOCTB ITPOIIECCa AIEKTPOJUTUUECKON JUCCOIMAIIMHI M PEAKITUi HOHHOTO
oOMeHa;
COCTaBJISITh TIOJHBIE M COKpAIIEHHBIC HOHHBIC YPaBHEHHS pPeaKIuii 0OMeHa,
OTIPEIETISATh BOBMOYKHOCTh IIPOTEKAHUS PEAKIINH HOHHOTO 0OMEHa;
MPUBOJUTEL PEAKIUH, TIOITBEPIKAAFOIINE KAYSCTBEHHBIN COCTaB Pa3IMYHbBIX BEIIECTB;
OTIPENIETSATh OKUCIUTEh U BOCCTAHOBHTEIID,
COCTaBJISITh YPaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA;
Ha3bIBaTh ()aKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;
KJIacCU(PUITMPOBATh XUMHUYECKHE PEAKIIUH 110 Pa3TUYHBIM IMPU3HAKAM;
XapaKTepH30BaTh B3aWMOCBS3b MEXIYy COCTABOM, CTPOSHUEM U CBONCTBAMU
HEMETAJIOB;
MIPOBOJUTH OTIBITHI MO MOJIYYCHUIO, COOUPAHUIO i U3YYCHUIO XUMUYECKHX CBOMNCTB
ra3000pa3HbIX BEIIECTB: YIVIEKHCIOTO ra3a, aMMHUaKa;
pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BELIECTBA: YITIEKUCIIBINA a3 1 aMMHUAK;
XapaKTEpPHU30BATh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX PopMysie: METaH, dTaH, THIIEH, METAHOI,
3TaHOJI, IIMILIEPUH, YKCYCHAsI KUCI0Ta, AMUHOYKCYCHAsl KMCJIOTa, CTEapUHOBAs KUCIIOTA,
OJIEMHOBAs KUCJIOTA, TIIF0K03a;
OLIEHUBATH BIIUSIHUE XUMUUYECKOTO 3arps3HEHUSI OKPYXKAIOILIEN Cpe/ibl Ha OpTraHnu3M
YJeJIoBeEKa;
IPaMOTHO 00OpaIaThCcs ¢ BEMECTBAMU B TTOBCETHEBHOM JKU3HH,
ONpeeNsATh BOBMOKHOCTh IPOTEKAHUS PEAKIIUN HEKOTOPBIX MpeCTaBUTENEH



OpraHu4eCKux BCUICCTB C KUCJIOPOA0OM, BOAOPOAOM, MCTAJIJIAaMH, OCHOBAHUSMH,
rajorcHamMmu.

BbInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

® BBIABUIAaThb U MMPOBEPATH SKCIICPUMCHTAJILBHO TUIIOTE3bl O XUMHUUYCCKUX CBOMCTBaAxX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, X CIIOCOOHOCTH BCTYIIATh B XUMUYECKHE PEaKIUH,
0 XapakTepe U MPOAYKTaX Pa3IUYHbIX XUMHUYECKUX PEAKIIN;

* XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO U CBOMCTBAM, YCTaHABINBAIOT
IMPUYUHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

® COCTaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPaBHCHUA 110 COKpaHIéHHBIM NOHHBIM
YpaBHEHUSAM;

d IIPOTHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MMPOABJIATH OKHUCIIMTCIbHBIC HIIN
BOCCTAHOBUTEJILHBIE CBOMCTBA C YIETOM CTETICHEH OKUCIICHHS 3JIEMEHTOB, BXO/ISIIINX B €r0
COCTaB;

® COCTaBJIATH YpPaBHCHHA peaKHHﬁ, COOTBCTCTBYIOIIUX IMOCIICAO0OBATCIIBHOCTH
npeBpameHm‘/i HCOPTaHNYCCKUX BECIICCTB PA3JIMYHBIX KJIIACCOB,

* BBIJBUIATh U NPOBEPATH HKCIIEPUMEHTAIBHO TUIIOTE3I O PE3YNIBTATAX BO3ACUCTBUSA
pa3IUUYHBIX (HaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH PEaKInu;

® HCIIOJB30BATH HpI/IO6peTéHHI)Ie SHaHUA O OKOJIOTHYCCKU I'paMOTHOI'O IIOBCJACHUA B
OKpYKarollen cpese;

* HCNOJb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUY MPU BHIMOJIHEHUH TPOEKTOB
1 y4eOHO-UCCIIEIOBATENbCKUX 33124 0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOIYYEHHUS U
pacrno3HaBaHUs BEILIECTB;

* 00BEKTUBHO OI[EHUBATh MH(POPMAIIHIO O BEIIECTBAX U XMMHUECKUX MPOIECCax;

* KPUTUYECKU OTHOCHUTHCS K IMCEBJAOHAYYHOU MH(pOpMaIuu, HET0OPOCOBECTHOM
peKsaMe B CpeAcTBax MaccoBoi HHGOpMaIuy;

* 0CO3HaBaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUUN M0 XUMHHU IS IPAKTHUECKOU
JeSITeIbHOCTH YEJIOBEKa;

* CO3/al0T MOJIETIM U CXEMBbI JJIsl pelieHus] y4eOHbIX U TI03HABATEIbHBIX 3a/1a4;
MMOHUMAaTh HE0OXOIUMOCTh COOIOACHUSI IPEANUCAHUMN, TPEUIaraeMblX B MHCTPYKIHUAX 110
WCII0JIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH U JP.



4. Conep:kanue yueOHOro npeamMera XuMus
8 knacc

HavajbHble NOHATUA U 3AKOHBI XMUMUH

Tena m BemectBa. CBOWCTBa BemIEeCTB. DTaJlOHHBIE (DU3MYECKHE CBOICTBA BELICCTB.
Marepuansl u MatepuanoBefeHue. Posib XuMuu B )KM3HU COBPEMEHHOTO 0011ecTBa. OTHOIICHHE
o0rmIecTBa K XUMHH: XeMOQHITUS 1 XeMO(DOOHsI.

Meroast uzydenus xumuu. HaOmrionmenue. DxcnepumeHT. MoaenupoBanue. Monenun
MaTepuaibHbIC U 3HAKOBHIC WJIH CHMBOJIbHBIC.

l'azer. JKunpkoctu. Tsépaple BemecTBa. B3anMHBIE mepexonbl MEXIy arperaTHbIMU
COCTOSTHUSIMU BEIIECTBa: BO3rOHKa (CyOnuManus) u JecyonuManus, KOHJIeHCalus U UCTIapeHue,
KpUCTAJUTH3AlUs U TJIaBJICHUE.

®dusnyeckue sBiIeHus. YUCThie BEIECTBA U CMECH. | OMOT€HHBIE U T€TEPOTEHHBIE CMECH.
Cmecu razooOpaszHble, xuakue u TBEpAbIe. CrocOOBl pa3jieNieHus CMECei: NeperoHka, Wiu
TUCTHWJUIALMS,  OTCTaWBaHue, (UIBTPOBAHHWE,  KPUCTAJUIM3allMsg WM BBIIAPUBAHUE.
Xpomarorpadus. [Ilpumenenue 3tux crnocoOOB B 1aOOpaTOPHON MPaKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XUMUYECKUE DJIEMEHThL. ATOMBI M MOJIEKYJbl. [IpocThie W CIIO)KHBIE BEIECTBA.
AnnoTtponus Ha npuMepe Kuciopoaa. OCHOBHBIE TOJIOKEHUS AaTOMHO - MOJIEKYJIIPHOTO YYEHUS.
Honbl. BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYISPHOTO CTPOCHHUSI.

3HaKkud (CHMBOJIBI) XHUMHUYECKHUX OJJIeMEHTOB. MHpopmMamms, KOTOPYK HECYT 3HaKH
XUMUYECKUX DJIEMEHTOB. OTHMOJIOTHS HAa3BAHUM HEKOTOPBIX XHMHYECKUX OSJIEMEHTOB.
[Tepuoanueckas Tabnuma xumudeckux 3nmeMmeHToB . M. MenpaeneeBa: KOPOTKOTICPUOIHBIN H
JUTMHHOTICpUOAHBIN BapuaHThl. [leproel u rpymmel. ['1aBHast 1 moOovHASI TOATPYIIBI, WK A- 1
Bb-rpynmnel. OTHOCHTENIbHAS aTOMHAs Macca.

Xumunueckue ¢opmyibl. UHnekcel u kodpduuuentsl. OTHOCUTEIbHAS MOJEKYJISpHAs
Macca. MaccoBas [10Ji1 XMMHYECKOT0 3JeMeHTa B coeuHeHuu. MHdopmanius, KOTOpyto HeCyT
XUMHYECKUEe (POPMYIIBI.

BanentHocts. CrpykTypHble GopMynabl. XUMHYECKHE DJIEMEHThl C TOCTOSHHOW U
MEPeMEHHON BaJeHTHOCThIO. BriBOA (opmynbl coemuHeHus mo BajeHTHOCTH. OmnpeleneHue
BAJICHTHOCTH XHMHYECKOro »JeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUU
COCIMHEHUH, COCTOALIMX U3 JABYX XUMHUYECKHX JJIEMEHTOB, [0 BAJICHTHOCTH. 3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTB.

Xumuueckue peakuuu. PeareHTl W npoaykTsl peakuuu. [lpu3Haku XMMHUYECKHX
peakuuii. YcioBUs MX MPOTEKaHUs U NpekpauieHus. Peakuuu ropeHus. DK30T€pMUYECKUE U
SHIOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHMs MacChl BeIIeCTB. XHMUYecKHe ypaBHeHus. (CocraBiieHHe
XUMHUYECKUX ypaBHeHHH. MHpopMaIms, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanuss XUMHUYECKUX pEaKIUid MO COCTaBY M YUCIY PEareHTOB U MPOJYKTOB.
Tunel XUMHYECKHX peakiuil. Peakiuu coenuHEHHs, pPa3lIOKEeHHs, 3aMelleHUuss U oOMeHa.
KaranuzaTtops! u kaTanus.

JdeMoHcTpanuu
* Komneknus MarepualioB U U3AEIUN U3 HUX.
* Mogenu, ucnojb3yeMble Ha ypokax (PU3UKH, OUOJIOTHH U Teorpaduu.

*  OObéMHBIE B IapoOCTCPIKHECBBIC MOACTIN HCKOTOPBIX XUMHWYCCKUX BCIICCTB.



00 NOoO 01 WN P

Mogenu KpUCTAIIIMYECKUX PELIETOK.

Cobupanue npubdopa A MOIy4eHHs ra3a v MPOBEpKa €ro Ha TepMETUYHOCTb.
Bosronka cyxoro npfa, ojaa nin HapTaauHA.

ArperaTHble COCTOSTHUS BOJIBI.

Pa3nenenuie 1ByX HECMEIINBAIOIIUXCS KUJIKOCTEH ¢ IOMOIIBIO AETUTEIbHON BOPOHKH.
Juctriisitop u ero padora.

YcranoBka st puibTpoBaHus U €€ paboTa.

YcTaHoBKa /1715 BeITapuBaHUs U €€ padoTa.

Komteknust ObITOBBIX TPHOOPOB 711 PHIIBTPOBAHUS BO3TyXa.

Pa3nenenue kpacsiero Bemectsa aoMactepa ¢ HOMOIIbIO OyMaXKHOI XpoMaTorpagu.
Monenu amioTponHbIX MOIUGUKALIUN YIiIepoJia U CEPHI.

[Tony4yenue o30Ha.

Hoprperst U. 4. Bepuennyca u JI. M. Menzeneesa.

KopoTkonepro1HbIi 1 ITMHHONIEPUOAHBIN BapuaHThl [lepronnueckoit cucremsr J1. 1.
MenneneeBa

KoHcTpyrnpoBaHue mapocTepkHEBbIX MOJENEN MOJIEKYI.

Amnmapat Kunma.

Paznoxxenne Ouxpomara aMMOHUS.

['openue cepbl 1 MarHueBOM JICHTHI.

[Toptpetst M. B. JlomonocoBa u A. JI. JlaBya3be.

OneIThI, HIUTFOCTPUPYIOIIKME 3aKOH COXPAaHEHHS MACCHI BEILIECTB.

I'openne gocdopa, pacTBOpeHHE IPOAYKTa FTOPEHUS B BOJIE M UCCIIEA0OBAaHHE
MIOJIy4E€HHOTO PACTBOPA JAKMYCOM .

B3anmopeiicTBre CONSTHOM KUCIOTHI C LIUHKOM.

[Tomyyenne rugpoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUM.
JlaGopaTopHbIe ONBITHI

. O3HaKOMJICHHE C KOJIJIEKIIMEH JTaOOpaTOPHOMN MOCY/IBI.

. IIpoBepka npubopa i1 MOTy4eHUs ra30B HAa Te€PMETUYHOCTb.

. O3HakoMJIeHHE ¢ MUHEpaIaMH, 00pa3yloIIUMU IPAHUT.

. IIpurotoBieHue reTeporeHHOM CMeCH MOPOLIKOB CEPhI U XKeje3a U UX pa3/elieHue.

. BzaumopeiicTBue pacTBOPOB XJIOPHUIOB M MOJAUJIOB Kallis C PACTBOPOM HHUTpaTa cepedpa.
. [lomydyenue ruapoxcuaa meau(ll) u ero B3anmoeiicTBie ¢ CEpHOIN KUCIOTOM.

. BzaumogeiicTBue pacTBopa copbl C KHCIOTOH.

. HpOBepKa 3dKOHa COXpaHCHHA MACChbl BCHICCTB Ha HIPUMEPC B3aHMOJCUCTBUSA IIENOYH U

KHUCJIOTHEI.

9. TIIposepka 3aKoHa COXpaHEHHs MAacChl BEIIECTB HA MPUMEPE B3aMMOJAECHCTBUS INEIOUU U
conu xene3a (III).

10. Paznoxenue nepokcuia BOAOPOIa ¢ MOMOLILI0 okcuaa Mapradna (IV).

11. 3amemienue xene3oM MU B MEIHOM KYIIOPOCE.

IIpakTnuyeckne padoTsl

1.

3HaKOMCTBO ¢ J1abopaTopHbIM oOopynoBaHueM. IIpaBuia TexHUKH 0€30MacCHOCTH MpPU

pabote B kabuHeTe xuMuu. HekoTopsie BUbI paloT.



2. AHamu3 no4BbI
Ba:kneiilue npeacraBuTe I HeOPraHudecknx BeulecTs. KoinyecTBeHHbIE OTHOLIEHUS B
XUMUH

CocraB Bo3ayxa. [lonsTre 00 00bEMHOI 71016 KOMIIOHEHTA MPUPOTHON T'a30BOM CMECH —
Bo31yxa. Pacuér 00bpE€Ma KOMIOHEHTA Ta30BOi CMECH IO €0 00BEMHOM J10J1e U HA000POT.

Kucnopon. O3on. [lonyuenne kuciaopoaa. CoOupanue u pacrno3HaBaHUE KUCIOPOa.
XUMHYECKUE CBOMCTBA KUCIOPO/1a: B3aUMOJIEHCTBHE C METalJIaMi, HEMETAJJIAMU U CJI0KHBIMU
BeuecTBamu. [Ipumenenue kuciopoaa. Kpyropopor kuciaoposa B Ipupo/ie.

Oxcunpl. O0pazoBaHue Ha3BaHUN OKCHJIOB 10 UX popmymnam. CocraBieHue Gopmyit
OKCHJIOB I10 UX Ha3BaHUAM. [IpencraBuTenu OKCUIOB: BO/Ia M YIJIEKUCIBIN ra3, HerameéHas
U3BECTb.

Bonopon B mpuposie. dusndeckue 1 XuMUYECKUE CBOICTBA BOJOPO/Ia, €T0 MOJIyYE€HUE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukanus. Maaukaropsl. Tabnuiia pacTBOPUMOCTH.
ComnsiHast ¥ cepHast KUCIIOTbI, UX CBOMCTBA U IPUMEHEHHUE.

Coun, uX cocTaB M Ha3BaHUs. PacTBopuMocTs cosied B Boje. [IpeacraBurenu coieid:
XJIOpUJ HaTpus, KapOoHAT HaTpusl, pocdaT KaIbLus.

[Tocrostnnas ABoraapo. KonnuectBo BeniectBa. Mosib. MonsipHas macca. Kparasie
€IMHHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUUIMMOJIb U KMIIOMOJIb, MAJJTUMOJISIpHAS U
KUJIOMOJISIPHAs MacChl BEILIECTBA.

Pacuérel ¢ HMCNONB30BAHMEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«IOCTOSIHHAsA ABOTagpo».

3akoH ABoraapo. MossipHbIl 00bEM ra3000pa3HBIX BemecTB. OTHOCUTEIbHAS
IJIOTHOCTh OJJHOTO rasa Mo Jpyromy.

KpaTtHble enuHunpl H3MEpeHHUs — MUJUIMMOJIAPHBIA M KUJIOMOJISIPHBIM OOBEMBbI
ra3o00pa3HbIX BEIIECTB.

Pacuérel ¢ HMCHONB30BAHMEM MOHATUN «KOJIMYECTBO BEILIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM Tra30By, «IIOCTOSIHHAS ABOTAIPO».

Pacuérel ¢ HMCHONB30BAHMEM MOHATUN «KOJIMYECTBO BEILIECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPON.

T'unpocdepa. KpyroBopot Boas! B ipupojie. Ousnueckre U XMMHUYECKUE CBONCTBA BOJIBI:
B3aMMOJICIICTBUE C OKCUIAMU.

OcHoBanus, ux cocraB. PacTBopuMOCTh OCHOBaHMI B Boje. M3MeHeHHE OKpacKu
WHJMKATOpPOB B IIeNOYHOM cpene. IlpencraBurenu mienoyeil: TMUAPOKCUIbI HATPHs, Kalus U
KaJIbLIMSL.

PactBoputens u pactBopéHHOe BemiecTBO. PacTBopsl. PactBopenue. ['maparsl. MaccoBas
JI0JIsI PaCTBOPEHHOIO BellecTBA. Pacy€Thl, CBA3aHHBIE C MCIOJIb30BAaHUEM IOHATUS «MaccoBas
JI0JISI paCTBOPEHHOTO BELIECTBAY.

JdeMoHcTpanuu

* OrmpeneneHue coaepKaHus KUCIOPOAA B BO3IYyXE.

* [lonyueHue KUCIOPOAA PA3NIOKEHUEM MEPMAaHraHaTa Kajiusl U epoKcuaa

BOJOpOJIa.

* CoOupaHue METO/I0M BBITECHEHHSI BO3/yXa M BOJIBI.

* Pacno3HaBaHHMe KUCIOPOAA.

* T'openue Maruus, >xesuesa, yris, cepsl U Gpocdopa B KUCIOPOIE.



*  KoJekius OKCUI0B.

* [lonydenue, coOupaHue U pacro3HaBaHUE BOJOPOIA.

* T'openue Bonopona.

* BzaumoseiictBue Bojopoa ¢ okcuaom meau(ll).

*  Koekiuss MUHEpaIbHBIX KUCIIOT.

* [lpaBuio paz0aBieHus: cepoi KUCIOTHI.

*  Komnekuus conei.

* Talnuua pacTBOPIMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJE.

* HexoTopbie MeTaITbI, HEMETAILIBI U COSAMHEHUST KOJTMYECTBOM BEIIeCTBAa B | MOJIb.
*  Monens MoasipHOTO 00BEMA ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONbITHI

12.  TlomyrHeHHE U3BECTKOBOM BOJbI IIPH MPOIYCKAHUH YIIIEKMCIIOTO Ta3a.
13.  TlomydeHue BOAOpPOaa B3aMMOEHCTBHEM IIMHKA M COJISHOM KHCIOTEL
14.  PacnosHaBaHue KHCJIOT HHAUKATOPAMU.
15. H3menenue oKpacKu MHIMKATOPOB B LIEJIOYHOI Cpele.
16. OsmakomieHme C IpemapaTaMy JOMAIlHEH MM NIKOJBHOM alTeuKH — pAacTBOPAMM
MIEPOKCH/IAa BOAOPO/Ia, CIUPTOBOM HACTOMKH MOJA U HAILIATBIPHOTO CIIAPTA.
IIpakTH4eckne padoThI
3. Tonyuenne, cobMpaHue W PacIO3HABAHUE KHMCIOPOA.
4. Tlonydenue, COOMpaHUe M pacloO3HABaHUE BOJOPOIA.
5. IIpuroToBieHHE PACTBOPOB COJIEH C UX 3aJaHHOM MacCOBOM JIOJIEN.
OcCHOBHBIE KJIACChl HCOPTAHMYECKUX COCAUHECHUH
O06o0menre cBeleHni 00 OKCHIax, UX Kiaccu(ukanum, Ha3BaHUAX U cBorcTBax. CriocoObl
MOJTy4EHUsI OKCUIOB.

OcHoBanusl, ux KiaccuduKaius, Ha3BaHUsg U CBOWCTBA. B3anMozelicTBue ¢ KuUCIOTaMH,
KHUCIIOTHBIMU OKCHUJaMH U cojsiMu. Pa3noskeHue HepacTBOPUMBIX oOcHOBaHM. CrocoObl
MOJIy4€HUsI OCHOBAHUH.

Kucnotel, ux xmaccudukanuss u HazBanus. OOlue XUMHYECKHUE CBOMCTBA KUCIOT.
B3anmopeicTBue KHUCIOT € METaIaMU. DJIEKTPOXUMUUYECKUN Pl HANPSOKEHUH METasuloB.
BiaumoneiicTBue KUCIOT ¢ OKCHIAaMU MeTauioB.B3auMoseiicTBie KUCIOT ¢ OCHOBAHUSIMU —
peakius HelTpanu3anuu. B3aumoaelicTBrue KUCIOT © consamu.[Tomyuenue
OECKHUCIOPOIHBIXH KUCIOPOACOACPKAIINUX KUCIIOT.

Conu, ux knaccudukanus u cBoiicTBa. BzanmoeiicTBue conell ¢ MeTaiamMu,
0COOCHHOCTH 3TUX peakiuil. BzanmopaelicTBue comeil ¢ CosIMU.

['eneTnyeckue psabl MeTauia U HeMeTalla. [ 'eHeTndyeckas CBsi3b MEX]y KIacCaMH
HEOPraHMYECKUX BEIECTB.

JlabopaTopHbIe ONBITHI

17. BzaumoeiicTBHE OKCUIA KATbLKS C BOJIOM.

18. TlomyTHEHME M3BECTKOBOM BO/IBL.

19. Peakuus ueiirpanusamuu.

20. TTonyuenue ruapoxcuaa Meau (1) u ero B3anMoeiicTBHE ¢ KHCIOTOM.
21. Pasnoxenue rugpokcuna Meau (1) mpu narpeBanum.

22. B3auMoIeHiCTBIE KMCIIOT ¢ METAJIAMH.



23. B3aumoielicTBHE KUCIIOT C COJISMHU.

24. O3HaKOMJIEHHE ¢ KOJUIEKIUEN COJIEH.

25. Bzaumonelicteue cynbdara meau(Il) ¢ xenesom.
26. B3aumoelicTBre coell ¢ COIAMMU.

27. T'eHeTnuecKas CBSI3b HA IPUMEPE COSMHEHNH MEIH.
IpakTuyeckue padoTsl

6. Pemenue >KCIEpPUMEHTAIBHBIX 3a71a4.

Ilepuoauuecknii 3axon u [lepuoanueckas cucreMa XMMHYECKUX JIEMEHTOB
. U. MeHaeneeBa U CTpOEHHE ATOMA
EcrecTBennbie ceMelicTBa XMMUUECKHUX AIEMEHTOB: IIIEJIOUYHBIE W IIEJIOYHO3EMENbHBIE
MeETaJlJIbl, TAJIOTE€HbI, HHEPTHbIE (OaropoHbie) ra3pl. AMpoTepHOCTh. AMDOTEPHBIE OKCUIIBI U
ruapokcuabl. KomIiekcHbie comu.

Otkpertue J1. U. MenaeneesiM [leproaundeckoro 3akoHa U CO3/1aHUE UM
[Teproanueckoi CUCTEMbI XUMHUYECKUX JIEMEHTOB.

AToMBI Kak (opMa CyIIECTBOBAaHUS XUMHYECKHX 3JIEMEHTOB. OCHOBHBIE CBEJCHHS O
CTpoeHHH aToMoB. Jloka3aTeabCTBa CIIOKHOCTH CTpoeHust atomoB. OmbiTel Pesepdopna.
[TnaneTapHas MO/IeNb CTPOCHHS aTOMA.

CocraB aTOMHBIX sz€p: IPOTOHBI, HEUTpOHBL. OTHOCHUTENBHAs aTOMHas Macca.
B3anMoCBsI3b MOHATUI «IIPOTOHY», KHEUTPOH», KOTHOCHUTEIbHASL AaTOMHAsI Maccay.

Muxkpomup. InekTpoHbl. CTpO€HUE 3SJIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKHUX
sneMeHTOB NeNe 1-20. [loHsiTUe 0 3aBEpPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. @usznveckuii cMbica cUMBOJIMKUA lleprnoandeckoit cucteMbl. CoBpeMeHHas
dbopmymupoBka I[leprogndyeckoro 3akoHa. V3MeHEHUs CBOWCTB SJEMEHTOB B TEpHOIAX H
rpymnmnax, Kak QyHKIUsS CTPOEHUS JIEKTPOHHBIX 0007I04YeK aTOMOB.

XapakTepucTuKa >JEMEHTa-MeTajula M 3JEMEHTa-HeMeTaula [0 HMX IMOJIOKEHUIO B
[Tepuoanueckoit cucreme xumuueckux 3neMeHToB J{. . Menneneena.

JdemoHcTpauuu
* Paznuunble GopMbl TaOIUIl IEPUOAUUECKON CUCTEMBI.
*  MonaenupoBanue noctpoenus [lepuonnueckoit cuctemsl [. . Menneneena.
*  Mopenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
* Mojenu aToMOB 31€MEeHTOB 1—3-T0 epro10B
JlaGopaTopHble ONBITHI.
28. Tlony4enne aM(pOTEPHOro THAPOKCHIA U UCCIIEI0BAHKE €I0 CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIHHA

Wonnas xumuueckas cBsi3b. VloHbI, 00pa30BaHHbIE aTOMaMH METAJIJIOB M HEMETaJIOB.
CxeMbl 00pa3oBaHMsI MOHHOM CBA3M Uil OMHApHBIX coeAuHeHuil. VloHHbIe KpHCTasIn4yecKue
peéTKy U (U3NYECKUe CBOWCTBA BEIIECTB C 3TUM THMOM pemmérok. [lonsTue o ¢popmynbHO
€AVHULE BELIECTBA.

KoBaneHTHast XuUMHUecKash CBSI3b. OJIEKTPOHHBIE M CTPYKTYpPHbIE  (OPMYIIBI.
KoBanenTtHast HemossipHass cBsA3b. CxeMbl 00pa3oBaHMs KOBAJEHTHOW CBSI3M Ul OMHAPHBIX
COeMHEHUN. MOJIEKYIsIpHBIE U aTOMHBIE KPUCTALUIMYECKUE PEIIETKU, U CBOMCTBA BELIECTB C
9TUM THUIIOM PELIETOK.



DNEeKTpOOTPULIATENBHOCT. Psia  snexkTpooTpunarenbHocTH. KoBajleHTHast moJsipHast
XxuMu4eckass CBsi3b. Jlumonb. Cxembl 00pa3oBaHUS KOBAJCHTHOW TMOJSPHOM CBA3M UIs
OMHApHBIX COEJUHEHUH. MoJeKyIsIpHbIE W ATOMHBIE KPUCTAJUIMYECKHE PEHIETKH, CBOMCTBA
BEILECTB C 3TUM THUIIOM PELIETOK.

Merammueckass XUMHYECKas CBA3b M MeETaUIMYECKas KPUCTAJUIMYECKas pemeTKa.
CBoiicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. Enunas npupoia XuMUYeCKUX CBA3EH.

Crenenp okucneHus. CpaBHEHHE CTENEHU OKHCIIEHUS U BalleHTHOCTU. [IpaBuna pacuéra
cTeneHel OKUcIeHus 1o GopMysiaM XUMUUYECKUX COCTUHECHH.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE peakuu. OnpeneneHue CTeNeHer OKUCICHMS JUIs
JJIEMEHTOB, O00pa3yloIIMX BellecTBa pa3HbIX KiaccoB. Peakuuu uHOHHOro oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiUU. OKUCIUTENb W BOCCTAHOBUTENb, OKUCICHHE WU
BoccTaHoBlieHHe. (CocTaBlieHUE YPaBHEHMH OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMH
METOJIOM 3JIEKTPOHHOTO OajaHca.

JdeMoHcTpanuu

*  Buneo ¢pparmenTs! u cnaiipl «MloHHAsS XUMHUYECKas CBA3b ».

¢ Konneknus BemecTB ¢ HOHHOW XUMHUYECKOM CBSI3EIO.

* Monenu HOHHBIX KPUCTAIUIMYECKUX PEMIETOK.

*  BuneodparmenTsl u cnaiinpl «KoBaneHTHass XUMUYECKas CBSA3bY.

¢ Komieknus BemecTB MOJEKYIIPHOTO U AaTOMHOTO CTPOEHUS.

*  Mogenu MOJNEKYISPHBIX U ATOMHBIX KPUCTAJNINYECKUX PEIIETOK.

*  BuneodparmeHTsl U crnaiapl «MeTamTmdecKas XUMAYECKast CBSA3hY.

e Komneknus «MeTaiisl U CILIaBbD».

* BsaumoelicTBHE IUHKA C CEPO, COMTHOM KUCIOTOH, xmopumaom meau (11).

* Topenue maruus.

* BsaumopeiicTBre XJIOPHOH U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHble ONBITHI

29. W3roToBieHne MOJENH, WLTIOCTPUPYIOLIEN CBOMCTBA METAIIMYECKON CBA3H

9 knacc
IloBTOpEeHue u 00001IeHHE CBeIeHUIT 110 Kypcy 8 Kiacca
bunapusie coenunenus. OKcupl coaeoOpa3yrole U HeconeoOpasyrolme.
I'mapoxcuabl: ocHOBaHUs, aM(poTepHble, KUCIOThl. CpeiHue, KUCIble, OCHOBHBIE COJIH.

O06o00611eHne cBeieHUI 0 XUMHUeCKUX peakuusax. Kinaccupukanus XuMudeckux
peakuuii o pasIMYHbIM OCHOBAHMSIM: COCTaBY M UUCIly pearupyromux U o0pa3yrommxcs
BEIIECTB, TEMJI0BOMY 3 (eKTy, HalpaBICHUIO, U3MEHEHHUIO CTETIEHEeH OKUCICHHSI 3JIEMEHTOB,
00pa3yIoIIMX pearupyrolue BemecTna, hasze, NCIoIb30BaHHUIO KaTaau3aropa.

[TonsATHE O CKOPOCTH XUMHUYECKOH peakiuy. DaKTOpsl, BAUSIOIINAE HA CKOPOCTb
XMMHMUYECKUX PEAKLIUN: IPUPOJA pEarupyoUIuX BEIECTB, UX KOHIIEHTpaLus, TEMIIEpaTypa,
IJI0LIa/lb COIPUKOCHOBEHMSI, HalM4une Kartanusatopa. Karamus.

JdeMoHcTpanuu
* (O3HaKOMJIEHHE C KOJJIEKIUSIMHU METAJIIIOB U HEMETAJUIOB.
* (O3HaKOMJIEHHE C KOJIEKLUSAMHU OKCUJIOB, KUCJIOT U COJIEH.

* 3aBHCUMOCTH CKOpPOCTH XUMHUYECKOMN pCaKknuu OT HPHUPOABLI PCATUPYIOIIUX BCIICCTB.



* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN peakluy OT KOHLEHTPALUU PEearupyoLIux
BEIIECTB.

* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOH peakluu OT IUIoaan
CONPUKOCHOBEHHUSI pEarupyrouuX BEIECTB («KUIALIUI CIIOW»).

* 3aBHUCHMOCTb CKOPOCTH XMMHUYECKOHN pPEaKLUU OT TEMIIEPATYPhl pEarupyroorX BEIIECTB.
JlabopaTopHbIe ONBITHI
B3anmopeiicTBue aMMuaka v XJ0poBOIOPOIA.
Peakuus HeliTpannzanuu.
Habnronenue rernoBoro s ¢exra peakiuu HeHTpamTu3aim.
BsaumopneiictBue cepHoit kucioTsl ¢ okcugom meau (II).

Paznoxenue IEpOKCHIa BOAOPOJaa C MOMOIIBIO KaTala3bl KapTO(i)eJ'IFI

© 0k owhE

3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIH OT MPUPOIbl PEArupyIOIINX BEIIECTB HA
MpUMepe B3aMMOICHCTBHS pacTBOPOB THOCYINIb(aTa HATPHs U XJopua 6apus, THOCYIb(hara
Hanl/Ifl 158 COJ'I?IHOﬁ KHUCJIOTHI.

7. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAKIIUK OT HPUPOJIBI METAIIIOB TIPU MX
B3aNMMOJICCTBUHN C COJITHOM KHUCIOTOM.

8. 3aBHCHMOCTBL CKOPOCTH XMMHYECKOW PEAKIIMU OT MPHPOIbI KUCIOT IIPH B3aUMOIEHCTBHH
HX C JKEJIE30M.

9. 3aBUCHMOCTBH CKOPOCTH XMMHYECKOW PEAKI[MU OT TEMIIEPATYPHL.

10.  3aBMCHMMOCTH CKOPOCTH XMMHYECKON PEAKIIMU OT KOHICHTPALHH.

11. 3aBucHMOCTH CKOPOCTM XMMHYECKOM pEakuud OT IUIOMIaA¥ CONPHKOCHOBEHUS
pearupyronmx BEIiecTB.

12.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUK OT KaTallu3aTopa.

XuMHYeCKHE PeAKIMH B PACTBOPAX 3JIEKTPOJIUTOB

[Tonatue 00 SIEKTPOJUTUYECKOW JIUCCOIUANUN. OJEKTPOJUTHI W HEIJICKTPOJIUTHI.
MexaHu3M JUCCOLMAIMK  AJIEKTPOJIMTOB C PA3JIMYHBIM  XapakTepoMm cBsizU. (CTeneHb
ANEKTPOJUTHYECKON aucconranui. CUabHbIC U cJ1a0ble DJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU DJIEKTPOJUTHUCCKOW aucconuanuu. Kriaccubukamms
HMOHOB M MX CBOWCTBa. KHCIIOTBI, OCHOBAHHUS M COJIM KaK AJICKTPOJIUTHI. WX Kiaccudukamus u
JIUCCOITAAITHSL.

OO0mme XMMHYECKHME CBOMCTBA  KHCIIOT: M3MCHEHHE OKpPAaCKH  HMHIWKATOPOB,
B3aUMOJICMCTBHE C MeTaUlaMH, OKCHUJaMHU W THUJPOKCHUJIAMHM METAJIOB U COJISAMH.
MouiekynspHble U HOHHBIE (TIOJHBIE i COKPAIIEHHBIC) YPAaBHEHUS PEAKIIHIA.

XHUMHYECKUN CMBICT COKpPALIEHHBIX YpaBHEHUH. YCIOBHUS MPOTEKAHUS PEAKUUNA MEXIY
JJEKTPOJIUTAMHU J0 KOHIA. Ps/1 aKTUBHOCTH METAILIIOB.

OOmue XMMHAYECKHE CBOMCTBA IIENIOYEH: B3aMMOIEHCTBHE C KHCIOTAMM, OKCHUIAMU
HeMeTalioB, comsiMu.  OOmMe XUMHYeCKHe CBOWCTBA  HEPACTBOPHUMBIX  OCHOBAHHIA:
B3aMMOJICCTBHE C KUCIOTAMHU, PA3JI0KEHUE IIPU HATPEBAHUH.

OO0mue XUMHYECKHe CBOWMCTBA CpPEAHUX COJIEH: B3aUMOJICHCTBHE C KHUCJIOTaMH,
1eJI049aMu, COJISIMHU U MeTalaMi. B3auMoaeicTBHUE KUCIIBIX COJIEH CO IeI0UYaMH.

Iunponus, kak 0OMEHHOE B3aUMOJICHCTBUE cojel ¢ BOAOW. ['MIpONIu3 coNM CHUIBHOTO
OCHOBaHUS W CNa0O¥W KHUCIOTHL. ['maponu3 conu cnaboro OCHOBAHUS W CHIIBHOW KHCIIOTHI
[xana pH.



CBolicTBa KUCIIOT, OCHOBAaHUM, OKCU/IOB U COJIEH B CBETE TEOPUHU DJIEKTPOIUTUYECKOU
JMCCOLIMAITNN ¥ OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU.
JdemoHcTpanmuu.
* HcrnbiTaHue BEUIECTB U UX PACTBOPOB HA AIEKTPOTIPOBOTHOCTD.
*  3aBUCUMOCTH IEKTPOTIPOBOJTHOCTH YKCYCHON KHUCIOTHI OT KOHIICHTPAIINH.
* JIBMKEHHUE OKPAIIICHHBIX HOHOB B AJICKTPUICCKOM TIOJIC.
* OmpenerneHne xapakTepa cpeibl B pacTBOPax COJICH.
JlabopaTopHble ONBITHI.
13. Jluccounanus caaObIX >JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTHI.
14. VIsmenenune 0Kpacku HHIMKATOPOB B KUCIOTHOMU CPEJIE.
15.  Peakuus HeHTpanM3alMu pacTBOpa MIETOUN PA3IMYHBIMHU KUCIOTAMH.
16. Ilomyuenue rugpoxcuna meau (11).u ero B3aMMoeHCTBUE C PA3IMYHBIME KUCIOTAMM.
17. BzaumoeiicTBue CUIBHBIX KUCIOT ¢ okcugom meau (11).
18-20. B3zaumoielicTBHE KUCIIOT C METaIaMH.
21. KayecTBeHHAas peakiys Ha KapOOHAT-HMOH.
22. Tlonyuenue CTyHs KPEMHUEBOM KHCIIOTHL.
23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CYIbGaT-uoHbI
24. VIsMeHEeHne OKPaCcKH MHAUKATOPOB B IENOYHOM CPEIE.
25. B3anMoelCTBHE IEI0Yel ¢ YIIEKUCIIBIM Ia30M.
26. KauecTBeHHAas peakiys Ha KATHOH aMMOHHSI.
27. Tonyuenne ruapokcuaa meau (11) u ero pasnoxenue.
28. B3anmoelicTBue KapOboHATOB ¢ KMCIOTAMH.
29. Tonyuenue rugpoxcua xenesa(lll).
30. BzaumogeiicTue xenesa ¢ pactBopoM cymbdara meau (1)
IIpakTHyeckue padoTbl
1. CsoiicTBa KHCIIOT, OCHOBaHUI, OKCHIOB M COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKOM TUCCOLMAIIUU M OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIUiA

HemeTtaJuibl U HX COeIUHEHUS

CrtpoeHne aToOMOB HEMETaNIOB M HX IMoJioxkeHue B Ilepuoguueckoil cucreme. Psin
AJIEKTPOOTpHUIIATeNbHOCTU. Kpuctamumyeckue peméTkd HEeMETalllIoB — IPOCThIX BEIIECTB.
Annorponus u e€ npuunHel. u3nueckre cBoMcTBa HeMeTaioB. O0ue XMMHYECKIE CBOICTBA
HEMETAaJJIOB: OKUCIIUTENIbHBIE U BOCCTAHOBHUTEIIbHBIE.

l'anorensl, cTpoeHHe WX aTOMOB M MoJieKyl. DuU3MuUecKHe UM XUMHUYECKUE CBOHCTBA
raJIOT€HOB. 3aKOHOMEPHOCTH U3MEHEHMSI CBOICTB T'aJIOTEHOB B 3aBUCHUMOCTH OT UX IOJIOKEHUS
B [lepnonnueckoii cucreme. HaxoxaeHne rajgoreHoB B MPUPOJAE M UX NOJydeHHE. 3HAYEHUE U
IIPUMEHEHHE TAJIOTEHOB.

['amoreHoBOIOPOABI M COOTBETCTBYIOIIME WM KHCIOTBL: IUIABUKOBAas, COJIAHAS,
OpOMOBOJIOpOIHASI, MOJOBOJOpoAHAasA. ['amorenunapl. KauecTBeHHble peaknMyM Ha TaloOTeHU-
nonsl. [IpuMeHeHne coeiMHEHUI raJloreHOB U UX OMOJIOTHYECKast pOJib.

OO6mas xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B mpHpojie U €€ MoTyuyeHHe.
AnnorpornHbsle MOAM(UKAIMU cepbl M MX CBOMCTBA. XHMHUYECKHE CBOWCTBA cepbl U €&
IIPUMEHEHHE.



CepoBo10pO: CTPOCHUE MOJIEKYIIBI, (PU3NYECKUE U XUMHUECKUE CBOMCTBA, TIOJTy4YeHHE U
sraueHue. CepoBogopoanas kucinota. Cynbduasl u ux 3HaueHue. JIroMruHODOPEI.

Oxcun cepsl (1V), cepaucras kucnota, cyabhuTsl. KauecTBeHHas peakuus Ha CyabpuT-
HOH.

Oxcun cepwl (VI1), cepHas kucnota, cynbdarsl. Kpucrammorunparel. KadectBeHHas
peakuus Ha Cylb(ar-HoH.

CepHnast KuCIOTa - CHJIBHBIN 371eKTpoauT. CBOMCTBa pa30aBiIeHHON CEPHOM KUCIOTHI, KaK
TUIUYHOW KHUCIIOTHI: B3aMMOJACHCTBUE C METaJUIaMH, OCHOBHBIMU U aM(pOTEPHBIMH OKCHIaMHU,
OCHOBAHMSAMHU U aM(pOTEPHBIMH THAPOKCUIAMHU, colisiMu. KauecTBeHHast peakuus Ha Cynbdar-
HOH.

OOmast xapakTepucTHka 31eMeHToB VA-rpynnsl. A30T, CTPO€HHE aromMa U MOJIEKYIIBI.
duznyeckue M XUMHYECKHE CBOWCTBa M TNpPUMEHEHHE a30oTa. A30T B MNPUPOJE U €ro
OuosioruuecKast poJb.

AMMUak, cTpoeHue MOJeKyabl U (usnueckue cBoiicTBa. AMMMayHas BO/Ja,
HaIATBIPHBIA COHUPT, TUIpPAT aMMHaka. JIOHOpHO -akKIENTOPHBIA MeXaHW3M OOpa30BaHU
KaTHoHa aMMOHUs. BoccTanoBUTeIbHBIE CBOMCTBA aMMuaka. COJTM aMMOHUS U UX IPUMEHEHUE.
KadecTBenHas peakiusi Ha KATHOH aMMOHHSI.

Oxcuapl azora: HecojeoOpasyrolue M KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHI.
A30THas KUCIO0Ta, €€ NOJIydeHHe U cBovicTBa. Hutpartsr.

®ocop, crpoenue aroma u amtorponus. Pocunsl. Pochun. Okeun dochopa(V) u
oprodochopnas kucnora. Pocdarel. DochopHbie ynodpenus. MHCEKTULIH B

OO6mrast xapaktepucTuka 31eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB,
MPOCTHIX BEIIECTB M COCTMHEHUI B 3aBUCUMOCTH OT MOJIOXKEHHs 31eMeHToB B [leproanueckoit
cuctemMe. Yriaepod. AJITOTpornHble MOAU(UKAINKU: anMa3, Tpadutr. AMOpdHBINA yriepoa u ero
copTa: caxka, aKTHBHUPOBAHHBIA yroib. AjncopOums. XWUMHYECKHE CBOWCTBA Yriepoja.
Kokcoxumuueckoe mpou3BoACTBO U €ro npoaykius. Kapouasr.

Oxkcun yraepona(ll): crpoeHue MoJeKynbl, TOJIydeHHE W €ro cBoicTBa. OKcHI
yraepona(lV): cTtpoeHue MoJieKylbl, MOJyd€HUE U €ro CBOMCTBa. YrosbHas kuciorta. Conu
YTOJIBHOU KUCIOTHI: KApOOHATHI U TUAPOKapOOHAThl. TeXxHUYecKas U MUILEeBas CoJa.

Heoprannueckue u opraHudeckue BeIIeCTBA. YTIEBOAOPOIbl. XUMUYECKOE CTPOEHHUE
OpraHMYECKUX BEIECTB, KaK MOPSIOK COeTMHEHUSI aTOMOB B MOJIEKYJI€ IO BaJICHTHOCTH.

Mertan, 3TaH, Kak NpeAeibHbIe YIIIeBOJOPOIbl. DTUICH U alleTHIICH, KaK HelpeeIbHbIe
(HeHachIlIeHHbIE) yrieBoJopoabl. [openue yriaeBoaoponoB. KauecTBeHHBbIE peakuuu Ha
HemnpeeNbHbIE COSTUHEHHUS.

DOTUJIOBBI CHHUPT, €ro IMOJIydeHUE, MpPUMEHEHHEe M (DU3HOJOrHYecKoe AeHCTBUE.
Tpéxaromuslii cupt riunepud. KadecTBeHHast peakiiisg Ha MHOTOATOMHBIE CIIUPTHL. YKCYCHAst
- IPEJICTaBUTENb Ki1acca KapOOHOBBIX KHCIIOT.

KpemHuuii, crpoenue ero atroma u cBoiictBa. Kpemuuit B npupoje. CUIMLINIB U CHIIAH.
Oxcup kpemuusi(1Y). KpemuueBas kucnora u e€ cou.

[IpousBoacTBO cTexia M IeMeHTa. IIpoaykuus CWIMKAaTHOW TNPOMBIIUIEHHOCTH:

ONTHYECKOE BOJIOKHO, KepaMukKa, papdop, asHc.
OnTryeckoe BOJIOKHO.

Hemerannelr B mpupone. PpakiMoHHas MEPEroHKa >KUIKOTO BO3JIyXa Kak CIoco0
MOJIydeHUs1 KHUCIOpoJa, a3oTa, aproHa. Ilomydenue ¢ocdopa, KpemHus, Xjiopa, Hoja.
DNEeKTPOIN3 PaCTBOPOB.



[Tony4yeHue cepHOU KUCIIOTHI: CBIPBE, XUMHU3M, TEXHOJIOTUYECKAsT CXEMA, METO/L

KHIISIIETO CJIOsS, MPUHIUIIBI TEIUI000MEeHa, MPOTUBOTOKA M UpKysiuu. Oneym. [IpousBoacTBo

aMMUaKa: ChIpb€, XUMU3M, TEXHOJIOTMUECKasl CXEMA.

JdeMoHcTpanuu

e KoJuleK1us HEMETalIoB.

e Mopenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

e (O30HATOp U NPUHLUIIBI €r0 PAOOTHI.

e ['opeHne HEMETaJUIOB - MPOCTHIX BEIIECTB: cephl, pocopa, JPEeBECHOTO YTJIs.

e OOpa31bl raJIOT€HOB - MPOCTHIX BELIECTB.

e B3aumoAelCTBUE TAIOT€HOB ¢ METAJUIAMH.

e BritecHenue xnopa OpoMoM WK H0J1a U3 paCTBOPOB UX COJIel

e Kosexius npupoJHbIX COEAMHEHNUHN XJ0pa.

e B3sanmopeicTBue cepsl ¢ METAIAMHU.

e ['opeHue cepbl B KHCIOPOJE

o Komnexius cynb@UIHbIX pyA.

e KauecTBenHas peakuus Ha CyabGUA-UOH

e (OOecrBeurBaHNe OKPAIICHHBIX TKaHEH U [IBETOB CEPHUCTHIM Ira3oM.

e B3saumopelcTBUE KOHIEHTPUPOBAHHON CEPHOU KUCIOTHI C MEJIBIO.

e OOyrnMBaHHe OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOM.

e Jluarpamma «CocCTaB BO3IyXa».

e BuneobparmenTs u ciaiiapl «IItuubu 6azapb.

e [lonydenue, coOupaHue U pacro3HaBaHUE aMMHUAaKa.

e Paznoxenue Ouxpomara aMMOHHUS.

e BsanmopeicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.

e ['opeHue uyepHOro nopoxa

e PazyoXeHue HUTpATa KaJlusl U TOPEHHUE JPEBECHOTO YroJibka B HEM

e OOpa3isl MPUPOIHBIX coearnHeHul docdopa.

e Topenue gocdopa Ha Bo3ayxe U B KHUCIOPO/IE.

e [losyuenue Genoro ¢ochopa u UCIIBITAHUE €r0 CBONCTB

e Komnexmus «O06pa3ibl IPUPOIHBIX COSTUHEHHUH yTraepoaar»

e Jloprper H. JI. 3enunckoro. IlornonieHue akTUBUPOBAHHBIM YIJIEM PACTBOPEHHBIX
BEILIECTB WJIU T'a30B.

e YCTpOMCTBO NPOTUBOTA3A.

e Mojenu MoJIeKyl MeTaHa, 3TaHa, STUJICHA U alleTUICHA.

e B3saumogeiicTBue sTHiIeHa ¢ OPOMHOMN BOJIOW U pacTBOPOM I€pMAaHIaHaTa Kalusl.

e OO0uMe XMMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KHUCIIOTHI.

e KayecTBeHHas peakiisi Ha MHOTOATOMHBIE CIIUPTHI.

o Komnexmus «O0pa3ibl MPUPOJAHBIX COSTUHEHUI KPEMHUSD).

e Komiekius cTekia, KepaMuKH, LIEMEHTa U U3AeNUi U3 HUX.

e Komiekiusi npoIyKIuU CUIMKATHON MTPOMBIIUIEHHOCTH.

e Bugneodpparments! u crnaiiapl «I Ipou3BOACTBO CTEKIA U IEMEHTAY.

e Komnexnus «IIpupoanbie coeqMHEHNSI HEMETAIIOBY.

e BuneodparmenTs u craiinpl «OpakiinoHHas MeperoHkKa KUAKOTO BO3TyXay



e Buzneodparments! u cnaiiapl «lloxydenue Bogopoaa, KUCIOPOia U raJIoTEHOB
AIIEKTPOIUTUIECKUM CIIOCOOOMY.

e Mogenu annapaToB Ui IPOU3BOACTBA CEPHON KUCIIOTHI.

e Moenp KUIAIETO CIIOS.

e Moenp KOJOHHBI CHHTE3a aMMHAKa.

e Buzneodparmentst u cnaiiapl «I [pou3BOACTBO CEpHON KUCIOTHI.

e Buneodpparments! u cnaiapl « [pon3BoICTBO aMMHaKay.

o Komnexuus «CoIpb€ ISl OTY4YEHUS CEPHON KUCTOTHD.

JlabopaTopHble ONbITHI

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

33. KayecTBeHHas peakius Ha KaTHOH aMMOHHSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTEI, KaK JIEKTPOJIUTA.
35. KavecTBennsle peakuuu Ha GocdaT-1uoH.

36. [MonydeHne u CBOWCTBA YrOJIBHON KUCIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. IMpomyckanue yriaeKuCIoro ra3a yepes pacTBOP CUINKATA HATPUSL.
IIpakTnuyeckune paéoThl

2. U3zydeHne CBOMCTB CONISTHOM KHUCIIOTEL

3. U3ydeHne CBOMCTB CEPHOM KUCIIOTEL

4. Tlonyyenre aMMUaKa ¥ U3y4EHUE €r0 CBONCTB.

5. TTonyyeHue yriIekucaoro ra3a ¥ u3ydeHue ero CBOUCTB.

MeTaJJIBI M MX COeTUHEHHS

[Tonoxenue meramnoB B llepuoandeckoid cucreMe xumuueckux saeMeHToB 1. U.
MenpeneeBa, CTpOEHHE UX aTOMOB M KPHCTAUIOB. MeTajyinyeckas CBS3b W METaJUTMYeCKas
KpUcTauTMUeckas pemérka. @u3ndeckue CBOMCTBA METAUIOB: DJICKTPO- U TEIUIONIPOBOIHOCTD,
OTpaKaroIIasi CIIOCOOHOCTD, MIIACTUYHOCT. CItaBbl YEPHBIC U I[BETHHIE.
Mertannbl Kak BOCCTAHOBHUTENIM. ODJICKTPOXUMHUYECKUM psAll HanpspkeHuil. BzaumopeiicTBue
METaJUIOB C HEMETAJJIaMHU, OKCHUJIaMH, KACJIOTaMH, COISIMU. AJTFOMUHOTEPMHUSL.
CtpoeHne aTOMOB W TPOCTHIX BEIIECTB IICIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKUX H
XUMHUYECKUX CBOMCTB WIEJIOYHBIX METAUIOB OT 3apsAloB suep HUX aroMoB. OKCUIBI U
TUAPOKCHUBI IIETOYHBIX METAIJIOB, UX IMOJIy4eHUe, CBOIMCTBa, MpuMeHeHue. Baxkueimue conu
LIEJOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU M HEXXHMBOU MPUPOJIE U B KU3HU YEIOBEKA.
CrpoeHue aTOMOB M TNPOCTHIX BEIIECTB IIETOYHO3EMENIbHBIX METAIOB. 3aBUCHUMOCTh
(bU3MYECKUX W XUMUYECKHUX CBONCTB IIEIOYHO3EMENTbHBIX METaUIOB OT 3apsjioB sjep HX
aToMOB. OKCHJIbI M TUAPOKCUIBI HIEIOYHO3EMEIbHBIX METAJUIOB, UX MOJY4Y€HHE, CBOICTBA U
NpuMeHeHne. BaxuHelmue com mEIOYHO - 3€MENbHBIX METAJUIOB, MX 3HAYEHHUE B MPUPOJIE U
XKU3HU yenoBeka. KapOoHaTsl ¥ ruApoKapOOHATHI KaJIbIIHS.
XKéctrkocTh BOABI: BpeMeHHass U TmocTosiHHas. CrnocoObl yCTpaHEHHUs] BPEMEHHOW KECTKOCTH.
CriocoObl ycTpaHeHUs! MOCTOSHHOM k€cTkocTu. MonuTel. CoeqMHEHNS] ATIOMUHHS B TIPUPO/IE.
Xumuueckue cBoiicTBa amoMuHUs. OCOOCHHOCTH OKCHAAa M THIPOKCHAA ATIOMHUHHS Kak
amM(pOTepHBIX coeqMHEeHMH. BaxkHelime comu antoMuHus (XJI0pu, cyiabdar).



OcobenHocTH cTpoeHUs aToMa kelne3a. JKene3o B nmpupoje. Baxkueiime pysl xene3a. OKCHIbI
u rugpokcuast xeneza(ll) u xxenesa(lll). Conu xeneza(ll) u xenesa(lll). OOnapyxenue MOHOB
KaTHOHOB KeJie3a B pacTBOPE. 3HAUCHUE COCIMHEHUN Keme3a.
Koppo3sus xumudeckast v 3JIeKTPOXUMUYECKAsl. 3aliuTa METAIOB OT KOPPO3uu. MeTaiuibl B
IIpUpOJie: B CBOOOTHOM BHJIE U B BUJIEe coequHeHuid. [lonstue o metamutypruu. UépHas u
1uBeTHas Metautyprus. [lupomertammyprusi, THAPOMETAIUTYPTHUs, SICKTPOMETAILTYPTHSI.
Jomennsrii nporecc. [lepepaboTka dyryHa B cTaib. DJIEKTPOJIM3 PACILIABOB.
JdeMoHcTpanuu

* BzaumopeiicTBue HaTpusl, JIUTUS U KAJIbLHS C BOJOM.

* T'openue HaTpHs, MarHus | JKeJe3a B KUCIOPO/IE.

* Bcnbllka TEpPMUTHOM CMECH.

*  BzaumopeiicTBuE cMECH OPOIIKOB CEPBI U JKeJe3a, IUHKA U CEPBI.

* BzaumopeiicTBHE aTIOMUHHUS C KUCIIOTAMH, IIIEJIOYaMH ¥ BOJOM.

* B3saumMmogeiicTBue xeje3a u MeIH C XJI0POM.

* B3saumopeicTBre MeIU ¢ KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOM M @30THOM KUCJIOTOM

(pa30aBieHHON U KOHIIEHTPHUPOBAHHOM).

* Okpacka MIaMeH! COCTMHEHUSIMH IIEJTOYHBIX METAIITIOB.

* Okpacka MIaMeHH COCTMHECHUSMH MIETOYHO3EMEIbHBIX METAILIOB .

e [ anrenue U3BECTH BOJIOU.

* [lomydeHue XECTKOM BOABI B3AMMOJACHCTBUEM YIIIEKUCIOrO Ta3a ¢ U3BECTKOBOW BOJIOM.

*  VYcrpaneHue BpEMEHHOM )XKECTKOCTH KUTITYEHUEM U J0OOABKOM COJIBI.

*  VYcTpaHeHUe TOCTOSTHHON KECTKOCTH JOOABKOM COJIBI.

*  HoHUTHI ¥ MPUHIINIT UX ACUCTBUS (BUACOPPArMEHT).

*  Komnekuus npupoIHbIX COEAMHEHUN aTFOMHHUS.

*  Bugeodparments! u cnaiiapl «OKCUI aTIOMUHUS U €r0 MOTU(DUKALIUN.

* Tlonmydyenue aMm(pOTEpPHOTO THAPOKCHIA ATTFOMUHHUS U UCCIIEIOBAHHUE €r0 CBOMCTB.

*  Komnekuus «XMMUYECKHE HCTOUYHUKU TOKA».

® Pe3y.]'IBTaTI>I JJIATEIIBHOTO SKCIIEPUMEHTA 110 U3YUCHHUIO KOPPO3HH CTAJIbHBIX I/IS,HCJII/Iﬁ B
3aBUCHUMOCTH OT }’CJIOBPII;'I IMpoNLECCOB.

* Boccranonenue meau u3 okcuaa meau( 1) Bogopoaom.
* Bupneodparments! u cnaiiapl « Ipou3BOJICTBO UyryHa U CTaIN.
*  Bupgeodparments! u cnaiiapl «M3aenus u3 uyryHa u ctajim.
*  Bupneodparments! u cnaiiapl «I Ipon3BOICTBO aIIOMUHUS.
JlaGopaTopHbie ONBITHI
39.BsaumoeiicTBre kesesa ¢ pactBopoM cyiabhara meau(l1).
40.TTonyyeHne U3BECTKOBOM BOJIBI U OIIBITHI C HEH.
41.Tlonyuenne ruapokcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIMH HAa KATHOHBI JKeJe3a
IIpakTnyeckune padoTsl
6. TlosyueHue 5KECTKON BOIBI M CLIOCOOBI €€ YCTpaHEHHUS.

7. Pemenne SKCIICPUMCHTAJILHLBIX 3a1a4 110 TEMC «MeTably.

XuMus M OKpy:KamoIas cpeaa



Crpoenue 3eMin: sIpo, MaHTHA, 3eMHAst KOPa, IX XUMHUYECKUI cocTaB. Jlurocdepa u
e€ xumuueckuil coctaB. Munepainl. Pynpl. Ocanounslie nopoasl. [lone3nsie nckonaemsie.
XUMUYECKUH COCTaB rUpocdepbl. XMMHUECKHH COCTaB aTMOCHEPHI.

VICTOYHHMKHM XUMHUYECKOTO 3arpsi3HEHHs OKpYKarollei cpessl. [ mobanpHbIe
HKOJIOTUYECKHE TIPOOIIEMbI YeTIOBEYECTBA: MAPHUKOBBIN 3()(HEKT, KUCIOTHBIE JI0K N, 030HOBBIC
JbIpBl. MEXTlyHapOIHOE COTPYIHUYECTBO B 00JIACTH OXpaHbl OKPYKAIOILEH CPEbl OT
XMUMHMUYECKOTO 3arps3HEHUS. «3eaEHast XUMUs».

JdeMoHcTpanuu

*  Buneodparments! u cnaiiapl «CtpoeHne 3eMin U €€ XUMUYECKAN COCTaB.

¢ Koieknus MEUHEpaIOB ¥ TOPHBIX IMTOPOI.

*  Komnekuus «Pynel MeTamios».

*  BuneodparmenTs! u crnaiipl «['106anpHbIe SKOIOTHYECKUE TPOOIEMbI UETOBEUECTBAY.
JlabopaTopHble ONbITHI

43. Usyuenue rpanura.

O000menne 3HAaHUI 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY IroCyAapCTBEHHOMY 3K3aMeHY
CrpoeHue aToMa B COOTBETCTBUU C MOJI0)KEHUEM XUMHUYECKOTO 3JIEMEHTA B
[Tepnoanueckoii cucreme. CTpoeHHE BEIECTBA: XUMHUUYECKASI CBSA3b M KPUCTAIUINYECKHE
peméTky. 3aBUCUMOCTD CBOMCTB 00pa30BaHHBIX 3JIEMEHTaAMU MPOCTHIX BEIIECTB (METAIIOB,
HEMETAJIJIOB, OJIarOPOIHBIX Ta30B) OT MOJIOKEHUS A1eMeHTOB B [lepuoanueckoit cucreme.
Tumnonorus HeopraHMYECKUX BELIECTB, JAEJIEHNE UX HA KJIacchl U rpynnsl. [IpeacraBureny.
[Ipu3Haky u ycnoBUs MPOTEKAHNUSI XUMHUYECKUX peakUnuid. THUITONOrusl XUMUYECKUX
peaKkIuii o pa3IuIHbIM OCHOBaHUAM. Peakiinu noHHoro ooMena. OKHCIUTETBHO -
BOCCTAHOBUTEJIbHBIE PEAKIUU.
XHWMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA
coJieo0pa3yoIuX OKCUIOB, THAPOKCUIOB (OCHOBAaHU, KUCIOT U aM(POTEPHBIX THIPOKCHUJIOB),
COJIEH.

TemaTnueckoe nianuposanme (8 kiaacc)

Ne ypokos HazBanue pasnena, rias KonmuectBo yacos
Bcero N3 Hux (hopMbI KOHTPOJIS)
KOHTPOJIBHBIX MPAKTHYECKUX
pabot pabor

1 HavanpHple 1OHATHS H 20 1 2
3aKOHBI XUMHH

2 Baxueitmme 18 1 3
MIPEICTaBUTEIIH
HEOPraHMYECKUX BEIIECTB.
KonnuecTBeHHBIE
OTHOLIEHUS B XUMHU

3 OCHOBHBIE KJ1aCChI 10 1 1
HEOPraHUYECKUX
COCIUHEHUI

4 [lepuoanueckuit 3akoH U 8 - -
[lepuomuueckas cuctema




XUMHYECKUX AJIEMEHTOB /I,
n. MenpeneeBa u
CTPOEHHUE aTOMa

5 Xumuyeckas CBSI3b. 9 1 -
OKHUCIIUTEIIBHO-
BOCCTAaHOBHUTEILHEIE
peakiuu

6 [ToBTOpEHUE 3 1 -

Peseps 2

UTOTO 70 5 6

[pakTHyeckue padoThI
IpakTHyeckas padora Nel. «[IpaBuna TexHUKH O€30TIACHOCTH TIPH paboTe B KaOMHETE XUMUU
[Tpuemsr oOparieHus ¢ 1abopaTopHBIM 000PYIOBAaHUEM U HArpeBaTeIbHBIMU MPUOOPAMI.
IMpakTHyeckasn padora Ne2 «AHaau3 MOYBBD
IMpakTuyeckas padora Ne3 «Ilonyuenne, coOnpanne u pacio3HaBaHUE KUCIOPOIa»
IIpakTnueckas padora Ned «Ilonydenue, coOupanne U paclno3HaBaHue BOIOPOIa
IIpakTHyeckas padora NeS «[IpuroroBnenue pacTBOpPOB COJIEN € UX 3aJaHHON MacCOBOM
TOJIEH»
IIpakTHyeckas padora Ne6 «Pemenne skCriepuMEHTaIbHBIX 3a/1a49»

KonTpoabHbie padoThl
KonTpoabHast padora Nel no reme «HadanbHble NOHATHS U 3aKOHBI XUMUM

Kountpoasnas padora Ne2 teme: «Baxueime npeicTaBUTeNM HEOPraHUIECKUX BEIIECTB.
KonuuecTBeHHbIE OTHOLICHNUS B XUMHUI

KoutpoabHast padora Ne3 o teme: «OCHOBHBIC KJIACCHl HEOPTAaHMYCCKUX COCANHCHUM
KonTpoabHnast padora Nedno temam: «I13 u IICXD» u «Xumudaeckas cBsizb. OBP»

I'onoBasi mpoMeKyTOUHASI ATTECTALUSA

IIpumepHbIe HATIPABJIEHUS MPOEKTHO AeSITeJIbHOCTH 00Y4YAIOIMXCS.
['eorpadus XuMUYECKUX HA3BAHUH.

HcTopus OTKPBITHS XUMUYECKHX 3JIEMEHTOB.

ButaMuHbI 1 UX POJIb B KU3HEACIATEILHOCTH YEIIOBEKA.
Brnusinue BUOB XMMHYECKOM CBSI3M Ha CBOMCTBA BELIECTB.
Brnusinue meTona 3aMopakiBaHMs Ha KAYECTBO MUTHEBOM BO/IBI.
Brnusinue MUKpO27I€MEHTOB Ha OPraHu3M PacTeHUH.

Bona, koTopyto Mbl IibeM

Bo3nyx, KOTOPBIM MBI JBIIITAM

3HaueHue pacTBOPOB AJIsl OMOIOTUH U MEIULIUHBI.

KucnotHsle ocaaku: UX MpUpo/ia U MOCIEICTBUS.

Conb — 6e3 BUHBI BUHOBATAS.

TemaTnueckoe niannposanme (9 kiacc)

Ne YPOKOB HazBanue pasaciia, riaB KonnuecTBo yacoB

Bcero W3 Hux (popmbl KOHTPOJIS)

KOHTPOJIEHBIX NPaKTHYECKUX
pabot pabot




1 [ToBTOpeHne u 00600mIEeHNE 5 - -
CBEICHMH 1O Kypcy 8

KJIacca. XUMUYECKHUE
peaxiuu

2 XUMUYECKHE  peakuuud B 10 1 1
pacTBOpax

3 Hemerams 31 X 25 1 4
COCIUHEHUS

4 MeTauiel ¥ MX COETUHEHUS 17 1 2

) XuMusg U OKpyXarouias 2 - -
cpena

6 O0o00mIeHne  3HAHUH 110 9 1 -

XUMHUU 32 KypC OCHOBHOWU
MIKOJIBI. IToaroroBka K

OcHoBHOMY

rOCyJapCTBEHHOMY

sx3ameny (OI'D)

Peseps 2

Hroro 70 4 7

IIpakTHyeckne padboTsbl
IIpakTuyeckas padora Nel. «PemieHne sKkcriepuMEeHTaIbHBIX 337124 110 TEME
«ONEKTPOIUTUYECKAS TUCCOLIUALIHAS)
IpakTuyeckas padora Ne 2 «3yyeHne cBONCTB COJITHOWM KUCTOTHD)
IpakTuyeckas padora Ne3 «/3yyeHne CBONCTB CEPHOUM KUCIOTHI»
IIpakTuyeckas padora Ne4 «[lonyyeHne amMuaka U U3y4eHUE €ro CBOMCTBY
IMpakTuyeckas padora NeS «llonydeHue yriiekuciioro raza u U3y4eHUe €ro CBOMCTBY
IpakTHyeckasi padora Ne6 «[lomydeHue KeCTKOM BOABI U CIIOCOOBI €€ YCTpaHCHUSI
IIpakTuyeckas padora Ne7 «PenieHne 3KcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «MeTasuibi»

KonTpoabHbie padoThbl
KonTpoabHas padora Nel 1o teme «XHMMUYECKUE PEAKIIMU B PAaCTBOPAX AJIEKTPOIUTOB)
Kontpoabnas padora Ne2 no teme: «HeMeramisl U UX COETUHEHUSD
Kontpoabsnas padora Ne 3 no reme «MeTajubi»
I'onoBasi npoMeKyTOYHASI ATTECTALUSA

IIpumepHbIe HAIPABJIEHHUS MPOEKTHOM AeITEJIbHOCTH 00YJaAIOIINXCS.
Bpems B xumuu. CKOpOCTh XUMHUUYECKON PEAKLIUU - OT YErO OHA 3aBUCHUT?

BnustHue npoayKToB KOPPO3UM Ha PaCTUTENBHBIN U AKUBOTHBIN MUpP BOJOEMA.
Xenes3o B HanIel KU3HU.

3Haere 1M Bbl, U3 4ero cocTouT KOpIyc Bameil aBTOPYIKH ?

Hcnonbs3oBaHne MUHEPATIBHBIX YI00OpEHUH.

Kanpuuii MCTOYHUK KHU3HH, 3J0POBbSl U KPACOTHI

5. KaJIeHI[apHO — TeMAaTH4YECCKO¢E rmaanOBaHne
Kanenoapnuo — memamuueckoe nianuposanue 8 Knacc




ypoka ypoka Tema ypoxka IIpumeyanun
(Teme) e
HavanbHble NOHATHS U 3aKOHBI XUMUM(204)
1 1 [Ipenmer xumuu. PoJib XUMHM B KU3HU YEIIOBEKA. BBoa.uncTp
yk. 1o Th
2 2 MeTo bl U3y4YeHUsT XUMUH.
3 3 ArperaTtHbple COCTOSIHHSI BEIIECTB
4 4 IIpakTuyeckas padora Nel. «[IpaBuiia TeXHUKH O€30MTaCHOCTH MPH
pabote B kabunete xumun [Ipuemsl oOpalieHus ¢ 1a00paToOpPHBIM
000pyIOBaHNWEM U HArPEBATCILHBIMH TPUOOPAMID).
5 5 dusnyeckue sBICHUS B XUMUHU
6 6 IpakTuyeckas padora Ne2 «AHaIN3 TOYBH
7 7 ATOMHO- MOJIEKYJISIPHOCYYEHHE. XUMUYECKHAE DIEMEHTBI
8 8 3HaKH XUMHUYECKUXIIIEMEHTOB.
9 9 Ilepuonnueckastabnuia xumuueckuxsnementos Jl. U.Menneneena.
10 10 XuMuyeckue GopMyIbl
11 11 Xumuaeckue hopMyIbl
12 12 BanentHocTh
13 13 BanenTHOCTh
14 14 Xumndeckue peaknyu.l[pu3Haky u yciioBus X IPOTEKAHMUS.
15 15 3aKOH COXPaHEHHUsI MacChl BEIIECTB. XUMHUECKHE YPaBHCHHUS
16 16 XUMHUYECKUE YPAaBHEHHS
17 17 Turbl XuMHUUECKHX peakiuid. Peakiuy pa3ioKeHus U COSTMHEHUS
18 18 Tunel XuMUYECKHX peakiuii. Peakiium oOMeHa 1 3aMeIreHusl.
19 19 [ToBTOpeHue u 06obmeHrne TeMbl «HavanbHbIC TOHATHS W 3aKOHBI
XUMUID
20 20 KontpoJabsHas pa6ora Nel o teme «HavanbHbIe TOHATHS U 3aKOHBI
XUMUID
BaskHeiinue npeacTaBUTe M HEOPraHMYeCKUX BelIeCTB.
KoauuecrBeHHble OTHOLIEHHSI B Xumuu (18 v)
21 1 Bo3ayx u ero coctar
22 2 Kucnopon
23 3 IIpakTnyeckas padora Ne3 «[lonyuenue, cobupanue u
pacrno3HaBaHUe KHUCIOPOAA»
24 4 Oxcuasl
25 5 Bonopon
26 6 IIpakTnyeckas padora Ne4 «[lonyuenue, cobupanue u
pacrno3HaBaHHe BOJOPOJIay
27 7 Kucnotsr
28 8 Comu
29 9 KonunuecrBoBemecrsa
30 10 Pemenne pacueTHBIX 3a/1a4
31 11 MosnsipHbIii 00beMra3000pa3HbIX BEIIECTB
32 12 PacuéTpl Mo XUMHUYECKUMYPaBHEHHSIM
33 13 PacuéTpl Mo XUMHYECKUMYPaBHEHHSIM
34 14 Bomga. OcuoBanus
35 15 PacTBopbl. MaccoBast 1oIsipacTBOPEHHOTO BEIIECTBA




36 16 IpakTHyeckasi padora NeS «[IpuroroBieHue pacTBOPOB COJIEH C HX
3a/IaHHON MacCOBOM JT0JIeH»

37 17 OO0o0meHne U cucTeMaTH3alusl 3HaHUH 110 TeMe: «BakHelme
IPEICTABUTENN HEOPraHUUECKHX BellecTB. KolInyecTBEHHbIE OTHOIIECHHSI
B XUMHN

38 18 Kontpoabnas padora Ne2 reme: «BakHeiiie mpeacTaBUTEIN

HCOPraHM4CCKUX BCIICCTB. KonndecTBeHHBIE OTHOIIEHUS B XUMUN)

OcHOBHBIE KJIacChl HeOPrannyeckux coequHenuii (10 v)

39 1 Oxcupr:KIaccupUKanus 1 XUMHYECKHAE CBOUCTBA

40 2 OcHoBaHus:KJIaccu(HUKAIUs MXUMHYSCKHE CBOMCTBA

41 3 Kucnotsl. Knaccugukanus kuciaor

42 4 XUMHUECKHE CBOUCTBA KHCIIOT

43 5 Comnu. Knaccudukarus comneit

44 6 XVMHUYECKHe CBOMCTBA colel

45 7 I'eHeTndecKast CBsI3b MEXKIY KJIAaCCAMHU HEOPTAaHMUYCCKUX BEIIECTB

46 8 IIpakTHyeckas padora Ne6 «PerieHne S3KCIEpUMEHTAIIBHBIX 33149

47 9 O0600mmeHne u cucTeMaTu3anys 3HaHUi 1Mo TeMe: «OCHOBHBIE KJTACCHI
HEOPraHNUYECKUX COCTUHEHUIN

48 10 KonTtposbnas pagora Ne3 no teme: «OCHOBHbBIE KJIACCHI

HCOPraHNM4YCCKNUX COCHHHGHHﬁ)}

IHepuoanuecknii 3axoH 1 Ilepuoanyeckas cucrema xXuMu4eckKux 3jiemeHToB /[. . MenaesieeBa u
crpoeHue aroma (8 4)

49 1 EctecTBeHHBIE ceMeNCTBaXUMUYECKUX JIEMEHTOB. AM(OTEpHOCTH

50 2 Otkpeitue/l. . MenaeneeBsiMl lepriognueckorozakona

51 3 OCHOBHBIE CBEJICHUSI O CTPOCHUH aTOMOB.

52 4 CtpoeHue 37eKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX JJIEMEHTOB

53 5 [epnoanueckuii 3akon/l. 1. MenneneeBa u ctpoeHue aromMa

54 6 XapakTepucTuka XUMHUYECKOT0 JIEMEHTa- METajllla Ha OCHOBAaHUH €T0
nonokenus B [lepuonnyueckoil cucreme

55 7 XapakTepucTuKa XUMUYECKOI0 DJIEMEHTa- HeMeTajlla Ha OCHOBAaHUH €0
nonokenus B [lepuonnyaeckoil cucreme

56 8 3nauenue Ilepumomumueckoro 3akoHa u llepuomnueckod CUCTEMBbI
xumudeckux saemenToB J. Y. MengeneeBa

Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (9 u)

57 1 Honnas xumuyeckas CBSI3b

58 2 KoBanenTHass XuMudeckas CBsI3b

59 3 KoBasnieHTHas OsIpHAS XUMHYECKAs CBS3h

60 4 MeTtannuueckas XUMHYECKas CBA3b

61 5 CreneHb OKMCIIEHUS

62 6 OKHCIUTETEHO- BOCCTAHOBUTEIBHBIC PEAKIIHH

63 7 OKHCIUTETLHO-BOCCTaH OBUTEIILHBIC PEAKITIH

64 8 00001menne U cucreMaTusanus 3Hanui mo reMam: «I13 u TICXD» u
«Xumudeckas cBsa3b. OBPy»

65 9 Kontpoabsnas padora Nedno temam: «I13 u [ICXD» u «Xumudeckas
cBs136. OBP»

IToBTOpenue (3 1)

66 1 Pemenne pacueTHbBIX 3a/1a4

67 2 ["omoBast MPOMEKYTOUHAS ATTECTAIUS

68 3 [ToBTOpenue u o0o0IIeHue 3a Kype 8 Kiacca

Peseps 2 yaca




Kaﬂem)apno- memamuuecKkoe naanuposanue 9 knacc

Ne Ne ypoxka Tema IIpumeyanun
ypoka (o VYpoxa e
TEeMeE)
IloBTOpEeHUe u 00001IeHHE CBeIeHUIT 110 Kypcy 8 kiacca. XuMnuyeckue peakunu (5 4)

1 1 Krnaccudukamus HeopraHM4eCKUX BEIIECTB U X HOMEHKJIATypa

2 2 YpaBHEHMS] XUMUYECKUX PEAKIIUM

3 3 Krnaccudukarus XuMHYECKUX peaKIni

4 4 [ToHsiTHE O CKOPOCTH XUMUYECKON PEAKIINY.

) ) Karanus

XuMnueckue peakuuu B pacrpopax (10 u)

6 1 DJIEKTPOIUTUYECKAS AUCCOIUAIIHS

7 2 OCHOBHBIE TTOJIOKEHUS TEOPHUH dJIeKTpouTHaeckoi aucconnanuu (TI/I)

8 3 XUMHYECKHEe CBOMCTBA KUCIOT B cBeTe TO]]

9 4 XuMHUYECKHE CBOMCTBA KUCIIOT B cBeTe TOJ]

10 5 XuMHUIeCKHEe CBOMCTBA OCHOBAaHUH B cBeTe TO]]

11 6 XuMHUYeCcKHe CBOMCTBaA cojicii B cBeTe TO/]

12 7 [ToHsiTHE O THAPOIH3E CONCH

13 8 IMpakTyeckas padora Nel. «PemieHne 3KCIepUMEHTATIBHBIX 33/1a4 110

reMe «DJIEKTPOJIMTHYCCKAS TUCCOIMAITUS

14 9 O000meHne U cucTeMaTr3alysi 3HaHHH 110 TeMe « XMMUYECKHe PEaKkIuy B
aCTBOPAX AIICKTPOIUTOB)

15 10 KonTpoabnas padora Nel no reme «XHMHYECKHE PEAKIIMH B PACTBOPAX

DIIEKTPOIIUTOBY
HemeTanbl 4 UX coeqHeHus (25 u)

16 1 OO0m1as xapakTeprCTUKAaHEMETAIIIIOB

17 2 O6mias xapakrepuctuka 3aemMeHToB VIIA rpynmsr — ranoreHoB

18 3 CoenyHeHNUs TaIOreHOB

19 4 IIpakTnyeckasi padora Ne 2«/3yueHne CBOWCTB COJITHOW KUCIIOTBD)

20 5 OOmmas xapaxkrepucTuka 31eMeHToB VI A - xanbkorenos. Cepa

21 6 CepoBonopoa 1 cyiabhuabl

22 7 Kucnopoaseie coeTMHEHHS Cepbl

23 8 IIpakTuyeckas padora Ne3«3yueHue cBOMCTB CEPHON KHUCTOTHI»

24 9 OOm1as XxapakTepuCcTUKa XUMHUECKUX 3JIeMeHTOB VA rpynmbl. A30T

25 10 Ammuak. Coti aMMOHHUS

26 11 IpakTuyeckas padora Ned «IlonydyeHne aMMuaka u U3y4eHHE €ro
CBOICTBY

27 12 Kucnopoaconepxaiue coeimHeHus azora. OKCHIIBI a30Ta

28 13 Kucnopopconepxariiye coeIMHEHUS a30Ta. A30THAsI KUCIIOTA

29 14 docdop u ero coeAMHEHUS

30 15 Oo0mas xapakrepucTrka 3j1eMeHToB [V A- rpynmsl. Yriepos

31 16 Kucnopopcoaepxaiiye coeIMHEHUs YTiiepoa

32 17 IIpakTnueckas padora NeS «[lonydyeHne yriekucnoro rasa u
M3y4YEHUE €ro CBOKUCTB)

33 18 YrinesBonoposl

34 19 Kucnopoaconepikariyue opraHM4ecKue COeTUHCHUS

35 20 Kpemuwuii u ero coetuHeHUS

36 21 CunukatHasi IPOMBIIIIICHHOCTh




37 22 [Tony4yeHne HEMETAIIIOB
38 23 ITpor3BOACTBO BaKHEHIITNX XUMUYIECKUXCOETMHEHUI
39 24 O6o06menue o Teme «HemeTalsl U X COeTMHEHUS
40 25 KountpoabsHnas padora Ne2 no teme: «HeMeramisl U UX COETMHEHUSD)
MeTtasibl 1 ux coenuHerus (17 1)
41 1 ITonoxxenne metamios B Ilepuoauueckoil cucremMe, CTpOEHUE aTOMOB U
KPHCTAJLIOB
42 2 OO1uIre XMMHUYEeCKUE CBOMCTBA METAIIJIOB
43 3 OOm1ast XapaKTepUCTUKA IEIOYHBIX METAIIIIOB
44 4 OO01mas XxapakTepuCTHKA IETOYHBIX METaJIOB
45 5 OO11as XapaKTepUCTUKA MIEI0YHO3EMETbHBIX METAJLJIOB
46 6 OO11ast XapaKTepUCTUKA MIETIOYHO3EMEIBbHBIX METAJLJIOB
47 7 JXe€ctkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs
48 8 IpakTuyeckas padora Ne6 «Ilomydenne KecTKol BOIBI U CIIOCOOBI €€
YCTPAHEHHS»
49 9 AJTIOMUHUY 1 €T0 COCMHCHHUS
50 10 XKemneso
51 11 CoenrHEHUS KKene3a
52 12 IpakTyeckas padora Ne7 «PeiieHre SKCIICPUMEHTAILHBIX 3a/1a4 110
Teme «MeTayby
53 13 Koppo3ust MeTaioB U CriocoObl 3alUThl OT Heg
o4 14 Merautsl B IpUpo/Ie.
55 15 [TonsTHE 0 MeTaUTYpTUN
56 16 O60061enue 3HaHui 1o Teme «MeTamab»
57 17 KontpoabHas pabora Ne 3 o reme «MeTayuibi»
XuMHus U OKpYyKawmas cpena (2 4)
58 1 XUMHYECKast OpraHu3aIus MIIaHEThl 3eMIIS
59 2 OXpaHaOKpyKaIOMIeH CpeIbl OT XUMUIECKOT0 3arps3HEHHS
O0600menne 3HAHUI M0 XMMHUM 32 KyPC OCHOBHOM mKoJibl. [loaroroBka k OCHOBHOMY
rocy/1apcTBEHHOMY 3K3aMeHy (9 )
60 1 [ToBTOopenue Temsl " Ilepuoandeckuii 3aKOH U CUCTEMA XUMHYECKUX
anemenToB JI. . Mengeneera"
61 2 [ToBTOpenue Temur "MeTamib"
62 3 IToBTOpenue Temul "Hemeraminr"
63 4 [ToBTopenue "Tunel XumMudeckou cBs3eid. BzaumMocBs3b CTpoeHUS U
CBOMCTB BeliecTB"
64 5 IToBropenue " Knaccudukaius HeOpraHn4eCKux BENiecTB"
65 6 [ToBTOpenue "XumMuueckue peakuu"
66 7 [ToBTopenue "Monnsle ypaBHeHHsI peakiuii”
67 8 I'omoBasi mpoMexyTodHAast aTTECTAIHS
68 9 ITonBeneHue UTOroB roja.
69 PesepBHOE Bpems
70 PesepBHOE Bpems

IIpunoxenne 1

Kpurepun 1 HOpMBI OLICHKH 3HAHUH 00y4aKOIIUXCS

1. Oyenka ycmnozo omeema
OtMmetka «5»:
- OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAaHUH U3YYECHHBIX TEOPUIL;

- MaTepuajl U3JIOKCH B OHpeHCHCHHOﬁ JIOTUYECKOM MOCJICAOBATCIIBHOCTH, INTCPATYPHBIM

SA3BIKOM;




- OTBET CAMOCTOSITCJILHBIM.

OrtBer «4»;

- OTBET IIOJIHBINA U IIPAaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUIL;

- MaTepUaJl U3JI0KEH B ONPEACIICHHOM JIOTUYECKOW MOCIEI0BATEIBHOCTH, IIPU 3TOM JIOIYIIEHbI
JIBE-TPU HECYIIECTBCHHBIE ONTUOKH, UCIIPABICHHBIC 10 TPEOOBAHHUIO YIUTEIIS.

OtmeTka «3»:

- OTBET IMOJIHBIN, HO TPU STOM JOMYIIIEHA CYIIECTBEHHAs OIIMOKA MJIM OTBET HEIOJIHBIH,
HCCBSI3HBIM.

OrmeTka «2»:

- IpU OTBETE OOHAPY)KCHO HETIOHUMAaHHUE YJIaIUMCsl OCHOBHOTO COJICpXKaHUS YIeOHOTO
Marepuaia WId JOMYIIEHbI CYIIECTBEHHBIE OIHOKH, KOTOPBIC YUalIUiCS HE MOXKET UCITPaBUTh
MpY HABOAIIUX BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. Oyenka IKcnepumMeHmanbHbIX YMEeHU

OreHka CTaBUTCS HA OCHOBAHWW HAOJIOJCHMS 32 YIAIIUMUCS U TIHICBMEHHOTO OTYeTa 3a padoTy.
OtmeTtka «5»:

- paboTa BBIMIOJTHEHA TIOJTHOCTHIO M MPABUIIHHO, CJICJTAHBI TIPABUIIBLHBIC HAOIOICHHS ¥ BHIBOJIBL;
- 9KCIIEPUMEHT OCYIISCTBIICH T10 IUIaHY C YIETOM TEXHUKH OS30TIaCHOCTH U MPaBUIT pabOTHI C
BEI[ECTBAMHU B 000PY/I0BaHUEM;

- MPOSIBJICHBI OPTaHU3aMOHHO - TPYIOBBIC YMEHUS, IO ICPIKUBAIOTCS YUCTOTA pab0UYero MecTa
Y TIOPSJIOK (HA CTOJIe, SKOHOMHO HCTIONB3YIOTCS PEAKTUBHI).

OtmeTka «4»:

- paboTa BBIITOJTHEHA TIPABMIIBHO, C/ICNIaHbI MPAaBUIIbHBIC HAOTIOACHHUS U BBIBOJIBI, HO IPH 3TOM
SKCIEPUMEHT MPOBEJIEH HE MOJHOCTHIO WX JAOMYILEHbI HECYILIECTBEHHBIE OIUOKY B paboTe ¢
BEIIECTBAMU U 000PYI0BAHUEM.

OtmeTKa «3»:

- paboTa BBINOJIHEHA IPABIIIBHO HE MEHEEe YeM HarOJOBUHY WK JOMYIIeHa CYIlIeCTBEeHHAS
omuOKa B X0JIe IKCIIEPUMEHTAa B 00BSICHEHUH, B 0DOPMIICHUH pabOThI, B COOJIOICHUN TTPABHII
TEXHUKH 0€30MMacHOCTH Ha paboTe ¢ BEIIECTBAMH U 000PyI0BaHUEM, KOTOPAsi HCIIPABIISIETCS TI0
TpeOOBAHUIO YUUTEIS.

OtMmetka «2»:

- TomyIeHb! ABe (1 00J1ee) CyIecCTBEHHbIE OITMOKY B X0/I€: SKCIIEPUMEHTA, B O0BSICHCHUH, B
odopmIIeHHH pabOThI, B COOITIOACHUH ITPABUJI TEXHUKH 0€30MMacCHOCTH TP paboTe C
BEIIECTBAMU 1 000PYZI0BaHUEM, KOTOPhIE yJaIIUNUCS HE MOXKET UCIPABUTH J1aXe M0 TPeOOBAHUIO
YUUTES;

- paboTa He BBIMOJIHEHA, Y YYaIllerocs OTCYTCTBYET HKCIIEPUMEHTaIbHbIE YMEHUSI.

3. Ouyenka ymeHuil pewiams IKCnEPpUMEHmaibHovle 3a0a4u

OTMeTKa «5»:

IIJIaH PEIICHHs COCTaBJICH IIPABUIIBHO;

MIPaBUJIBHO OCYIIECTBIICH MOA00P XMMHUECKUX PEAKTUBOB U 000PYyI0BAHHS,

JTAHO ITOJHOE OO0BSICHEHHE U ClIeJIaHbI BHIBOIBI.

OtMmeTKa «4»:

IIJIaH PEIIeHUs COCTABIIEH IPABUIIbHO;

MPaBUJIBHO OCYIIECTBIICH MOAOOP XUMHUECKUX PEAKTUBOB U 000OPYI0BAHUS, IPU 3TOM
JIOTYIIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OITMOOK B 00BSICHEHUH U BHIBOJIAX.
OtMmeTKa «3»:

IIJIaH PEIIeHHs COCTABIIEH MPaBUJIbHO;

MIPABUJIBHO OCYIIECTBIICH MOAO0P XUMHUECKUX PEAKTUBOB U 000PYIOBAHUS, HO JOMYIIIEHA
CyIIIeCTBEHHAsl OITMOKA B OOBbSICHEHUN U BBIBOJIAX.

OTMeTKa «2»:



JOIYIICHBI J1Be (1 00JIee) CylIeCTBEHHBIE OIIMOKH B TUIAHE PEIICHUS, B IOI00PE XUMUIECKUX
PEaKTUBOB U 000PYIOBaHMsL, B OOBbSICHEHHH U BHIBOIAX WM 3a]auya HE peleHa.

4. Oyenka ymeHnuil pewiams pacuemuusle 3a0a4u

Otrmetka «5»:

- B JIOTHYECKOM PaCCYKJICHUHU U PEUICHHH HET OIMMMUOO0K, 33a/1a4a pelleHa PalHOHAITBHBIM
CII0CO00M;

OtrmeTka «4»:

- B JIOTHYCCKOM PaCCYKJICHUU U PEIICHHsSI HET CYIIECTBEHHBIX OITMOOK, HO 3a/1a4ya pelieHa
HEPAIMOHAIBHBIM CIIOCOO0M, HITH JIOTYIICHO He 00Jiee ABYX HECYIIECTBEHHBIX OIMHNOOK.
Ormetka «3»:

- B JIOTHYECKOM PaCCYKJICHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIEHA CYIIECCTBEHHAS
OImrOKa B MAaTEMaTHYECKUX pacueTax.

OtMmeTKa «2»:

- IMEETCS CYNIECTBEHHBIC ONMTUOKHU B JIOTHYECKOM PACCYKJICHUU U B PEIICHUH;

- OTCYTCTBHUE OTBETA HA 3a/IaHUE.

5. Oyenka nucomennvix KOHMPOIbHBLIX pAdOM

OtMmeTKa «5»:

- OTBET TOJHBIN U MPaBUILHBINA, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.

OtMmeTka «4»:

- OTBET HETOJHBIN WX JOMYIIEHO He 00Jjiee IBYX HECYIIECTBEHHBIX OIHNOOK.

OtMmeTKa «3»:

- paboTa BBITIOJTHEHA HE MEHEEe YeM HAroJIOBUHY, OMYIIEHA OJJHA CYIIECTBEHHAs OIIMOKA U TIPH
9TOM JIBE-TPU HECYIIIECTBEHHBIE.

OTMeTKa «2»:

- paboTa BBITTOJTHEHA MEHBIIIE YeM HAIOJOBUHY WJIN COJACPKUT HECKOIBKO CYIMIECTBEHHBIX
[0)1185(310) &

- paboTa HeE BBITIOJHEHA.

[Ipu orieHKEe BBITIOJTHEHHS TMCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOMMO YUHUTHIBATh
TpeboBaHus eaquHOTO opdorpaduueckoro pexkuma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTUPYET MPEAIICCTBYIOIHE OTMETKH 332 YETBEPTh, MMOJIYr0IUE, TOI.

6. Oyenka 3a mecmogyr paoomy:

TecTsl, cocTosIIME U3 MATH BOIIPOCOB MOYKHO MCITOJIH30BATh MOCIIC U3YUCHUSI MaTepraia
kaxaoro ypoka. Tect uz 10—15 BornpocoB ucnomnb3yercs A MePHOIUIECKOro KOHTPOoIs. TecT
13 20—30 BompocoB HEOOXOIMMO HCIIOJIB30BaTh JJIsi UTOrOBOro KOHTpoJist. [Ipu orieHnBaHmn
UCIOJIb3YeTCs CAeAYIOIas IKaa:

Otmetka «5»: 90% — 100 %

OtMmetka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

JUI TECTa U3 MATH BOIIPOCOB

HET OIIHOOK — OTMETKa «5»;

OJHA OIIIMOKA - OTMETKA «4»;

JIBE€ OIIMOKH — OTMETKA «3»;

TPH OLIHMOKH — OTMETKA «2»;

I Tecta u3 30 BOIPOCOB:

25—30 mpaBUIIBHBIX OTBETOB — OTMETKA «5»;

19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;

13—18 mpaBUIBHBIX OTBETOB — OTMETKA «3»;

MeHbIlIe 12 MpaBUIIbHBIX OTBETOB — OTMETKA «2».







[punoxenne 2
JlutepaTypa i ydaluxcsi:

1. Amux6epona JLIO. «3anmmarensHas xumus», M, «ACT - [Ipece»

2. Iabpuensu O.C. Xumus. 9 kiacc: paboyas teTpanp k yueOnuky ['adbpuensa O.C. --
M.: Ipoda.

3. E.A. Epemun, H.E. Ky3pmenko «CrnpaBouHUK IIKOJbHUKA Mo xumuu 8-11 kiace, M,
«dpoda».

4. Xumus. 9 kinacc: yaeOHUK i1 001meo0pa3zoBaTesbHbIX yupexacauii/ ['adpuensa O.C.. -
M.: Ipoda.

Jlureparypa ajst yuuTess:
YMK «Xumusa. 8 knacc»
1. Xumus. 8 kinacc. Yueonuk (aBtop O. C. 'abpuensn). 288 c.
2. Metoaudeckoe nocodue. 8 kiace (aBropsl O. C. ['abpuensn,C. A. Cnaakos). 190 c.
3. HactonpHas kuHura yuutens. 8 kiacc (aBtopsl O. C. 'abpuensn, H. I1. BockoOoiinnkoBa, A.
B. SAmykosa). 400 c.
4. Pabouas Ttetpanp. 8 kiacc (aBtopsl O. C. 'abpuensin,C. A. Cnankos). 208 c.
5. KontponbHbie U TpoBepodHbIie padoThl. 8 kiacc (aBTopsl O. C. 'abpuensH u ap.). 224 c.
6. Xumus B TecTax, 3ajadax, ynpaxkaeHusx. 8 kimacc (aBtopsl O. C. N'abpuensn, T. B.
CwmupnoBa, C. A. Cnankos). 224 c.
7. Terpanw nmst 1aO0paTOPHBIX OMBITOB M MpaKkTHUeCKux padoTt. 8 kimacc (aBropsl O. C.
INabpuensu, A. B. Kynmosa). 96 c.
8. Terpaap [1s OICHKM KadecTBa 3HaHUU 1o xuMuH. § kiacc (aBtopel O. C. 'abpuensn, A. B.
Kymnmosga). 112 c.
9. Xumudeckuit skcriepuMeHT B mikose. 8 kinace (aBtopsl O. C. IN'abpuenss, H. H. Pynos, B. W.
Tonkynos). 304 c.
10. Xumus. 8 knacc. DIEKTPOHHOE MYJIbTUMEAUNHOE U3aHHUE.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 kmace. Yueonuk (aBtop O. C. 'abpuensn). 320 c.

2. Metoaudeckoe nocodue. 9 kiace (aBropsl O. C. ['abpuensn,C. A. Cnaakos). 190 c.

3. Kuura mns yuutens. 9 xiace (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos). 400 c.

4. Pabouas tetpanp. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. Cinankos). 224 c.

5. KontposbHbIe 1 ipoBepouHbIe paboThl. 9 kiacc (aBTopel O. C. 'abpuensn u ap.). 240 c.
6. Xumus B TecTax, 3ajadax, ynpaxkaeHusx. 9 kimacc (aBropsl O. C. [N'abpuensn, T. B.
CmupHoBa). 288 c.

7. Terpanp nms 1abOpaTOPHBIX OMBITOB U MpakTHYecKux padoT.9 kmacc (aBropsl O. C.
I'abpuensu, A. B. Kynmosa). 112 c.

8. TeTpaap u1st OLlEHKU KayecTBa 3HaHM o xumuu. 9 kiacc (aBropel O. C. ['abpuensy, A. B.
Kymnmosa). 112 c.

9. Xumuyeckuii sxkcriepuMeHT B mkose. 9 kiace (aBropsl O. C. I'abpuenss u np.). 208 c.
10. Xumus. 9 knacc. DNEKTPOHHOE MYJIbTUMEAUMHOE U3AaHUE

HNuTepHeT-pecypchbl Ha PyCCKOM SI3bIKE

1. http://www.alhimik.ru IIpencraBineHs! pyOpUKH: COBETHI AOUTYPUEHTY, YUUTETIO XUMUH,
CIpaBOYHUK (04eHb OoJIbIIas MOA00PKA TAOIMII U CIIPAaBOYHBIX MAaTEPUANIOB), Beceasi XUMHUs,
HOBOCTH, OJTUMITHA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEACHUIN).

2. http://www.hij.ru XKypHan «Xumus 1 KU3Hb» MOHATHO ¥ 3aHUMATEIBHO paccKa3bIBaeT 000
BCEM MHTEPECHOM, UYTO MPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBIH )KypHaNT «XUMUKU H XUMUS», B
KOTOPOM IIPE/ICTaBIEHO MHOKECTBO OIBITOB 110 XMMUH, 3aHUMATEJIbHOW HH(POPMALIUH,
IIO3BOJIAIOIIEH

yBII€Ub YYEHHKOB SKCIIEPUMEHTAIBHOMN YacThIO MPEMETA.



4. http://c-books.narod.ru BceBo3moxkHast aureparypa 1mo XMMHH.

5. http://www.drofa-ventana.ru M3BecTHOE H31aTENbCTBO y4eOHOM uTepaTypbl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT 110 XUMUH.

6. http://1september.ru XXypHan mis yauteneit ¥ He TOJIBKO. boJibIioe KOIM4ecTBO padoT
YYCHUKOB, B TOM YHCIIC U HCCIIC0OBATEIBCKOTO XapakKTepa.

7. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii KOJIBHBIN MOPTAJ CO CCHIITKAMU
Ha 00pa30BaTeNbHBIC CAUTHI IO XUMUHU.

8. www.periodictable.ru COopHUK cTaTeii 0 XUMHUUECKUX DIIEMEHTAX, WILTIOCTPUPOBAHHBIT
IKCIIEPUMEHTOM.
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