VYnpasnenue o0pa3oBaHus aAMUHUCTpAUU TONKUHCKOTO MYHHUIIUIIAJIBHOTO
OKpyra

MynununanbHOe OI0KETHOE 00111e00pa30BaATEIBHOE YUPEXKICHUE
«Yc1rb-COCHOBCKasi OCHOBHAas1 0011e00pa3oBaTebHas KOIay

Tonkunckoro M.O., KemepoBckoii o6nactu

VYTBepkIeHa MPUKA30M

SnEcTroNO NOAMACHO AUPCKTOPA HIKOJIbI

(I'pombixko U.H..)

No 74 or 31.08.2023r.

Pabouast mporpamMmma yueGHOTO Kypca
«XUMUD»

8-9 xaccel

Pa3zpaborana
Bapusona Enenon BacunbeBHOM

Yyurejem xumMun

VYere — CocHoBo 20231



Paboyasi nporpaMma 0CHOBHOIO 00111er0 00pa3oBaHUA
o XMMUHM
8-9 kaacest ®PT'OC 000

[IporpamMma 1o XUMHH JJIs1 OCHOBHOM IIKOJIBI TIpeAHA3HAUCHA JIJIs yJaruxcs 8-9
kiaccoB MBOY «Yctb-CocHoBckoit OOILy, n3ydarommx npeamMeT XuMHusl.
HopMmaTuBHbBIE IPaBOBbIE JOKYMEHTbI

Pabouas mporpamMma no xumuu 8-9 Kj1acchl JjIsi OCHOBHOM IIIKOJIBI COCTaBJICHA B
COOTBETCTBHH C

- Koncrurynueit Poccuiickoit ®enepanun (c1.43);

- GenepanbubiM 3ak0HOM OT 29 nekadpst 2012 r. Ne 273-03 «O0 06pa3zoBaHuu B
Poccuiickon @enepauumy;

- [Ipuka3z Munoopuayku ot 17.12. 2010r. Ne 1897 «O0 yTBep>KI€HUU U BBEACHUU
B aeictBue ®I'OC OOO»;

- [Ipuka3z Muno6puaayku ot 17.05.2012 Ne 413 «O06 yTBEp>K/1I€HUU U BBEJICHUU B
nericteue ®I'OC cpennero( MoJHOT0) 00IIETO 00pa30BaHUIY,;

- [Inucbmo MunucrepctBa oopazoBanust U Hayku PO ot 19 ampensa 201 1r. Ne03-
255 «O BBegeHuu GeaepabHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
o01iero o0pa3oBaHUs;

- denepallbHOTO rOCYJapCTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOIO

oOmrero oopazoBanus (rpuka3z MuHucTepcTBa o0pa3zoBanus U Hayku Poccuiickoi
®enepanuu ot 17 nekadbps 2010 r. Ne 1897);

— denepanbHbIi IepeueHb yUeOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIICHHBIX) K
WCITOJIB30BAHUIO B 00Pa30BaTEIIHHOM IPOIIECCE B 00Pa30BaTEIbHBIX YUPEKICHHSIX,
peaTu3yNIMX MPOrpamMMbl 00IIEro 00pa3oBaHus;

- Yuebnsiii iman MBOY «VYcrb-CocnoBckoit OOIL na 2023-2024 yaeOHbIi o1,
- [Iporpamma k yueOHMKaM 1Mo XuMuu 17151 8-11kmaccoB o011e00pa3zoBaTeIbHBIX
yupexaenuit aBropa O.C. I'abpuensna (M.: dpoda).

CTpykTypa 10KyMeHTa

Tekct paboueit mporpaMmbl BKIIFOYAET B ce0s CIEAYIOMNE CTPYKTYPHBIE
KOMITOHEHTHI:

1. ITossicHUTEIbHAS 3aITMCKA;

2. O0mras XxapakTepucTukKa yueOHOro mpeIMeTa;

3. Onucanue MecTta npeaMeTa B yueOHOM IUIaHE

4. TlnaHnupyembie pe3yabTaThl U3YUEHUSI yUeOHOTO MPEIMETA;
5. Coneprkanue yaeOHOTO MPEAMETA;

6. YueOHO- TeMaTUYEeCKUH IUIaH;

7. Onrcanue yueOHO-METOANIECKOTO U MaTEPUATBHO —TEXHUYECKOTO
oOecrieueHus: 00pa3oBaTEILHOTO MPOIIECCa;

8. [ImaHnpyeMble pe3ynbTaThl U3YYEHNS Kypca XUMUU B OCHOBHOM IIKOJIE



OcHoBHOE 0011I€€ 00pa3oBaHNE — BTOpPAs CTyIEeHb 001Iero oopasoBanus. OaHOU
U3 BOKHEHIINX 3a7a4 3TOTO ATara sSBISETCS MOArOTOBKA 00yJaIONIXCcs K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MPOJECCHOHATBHOTO
nytu. OOydJarommecs JOKHBI HAYIUThCS, CAMOCTOSATEIHHO CTABUTH IIEITH U
OTIPEAETATH MYTH X JOCTHKCHHSI, UCIIOb30BaTh IPHUOOPETEHHBIN B IIIKOJIE OIBIT
JESITEIIbHOCTH B PEATbHOM JKMU3HHM, 32 paMKaMH Y4eOHOTO TpoIiecca.

Leablo peanu3aliu OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHMsI [0 YICOHOMY MTPEIMETY « XUMUSD) SIBIIICTCS YCBOCHUE CONCPIKAHUS
npeaMeTa M JOCTHKEHUE 00YJIarOIMMHCS PE3yJIbTaTOB H3YYSHHUS B COOTBETCTBHH
¢ TpeboBanusMu OI'OC ocHOBHOTO 00IIETO 0Opa30BaHUSI K OCHOBHOM
00pa3oBaTeNbHOW POTPaMMBI OCHOBHOTO 00IIIETO 00pa30BaHUSI.

3agauu U3yYCHHUS XMMHH Ha CTYIIEHH OCHOBHOTO 001IIero oOpa3oBaHus, KOTOPHIC
(bopMUPYIOTCS HA HECKOJIBKHX YPOBHSIX:

(¢opmMupoBaTh y 00ydJaromuXcs , yMEHHUS BUJIETh ¥ IOHUMATh IICHHOCTh
o0pa30BaHMsl, 3HAUUMOCTh XUMHUYECKOTO 3HAHUS JJIsI KAKIOTO YeIOBEKa
HE3aBHCHUMO OT €T0 MPOPECCHOHATBHON IeATEeILHOCTH;

(popMHEpPOBATH MPECTABICHUS O XUMHUIECKON COCTaBIISIONICH

GCTGCTBGHHOHay‘{HOI;'I KapTHHHBI MHUpPa; YMCHUA O0OBSACHATH OOBEKTHI U IMPOHCCChI
Oprnca}omeﬁ I[GﬁCTBI/ITGJ'IBHOCTH, HCIIOJIBb3Ys AJIA 9TOIr0 XUMHUYCCKHUC 3HAHMA,

OBJIaJIeBATh METOJAMHU HAYYHOTO MTO3HAHUS JJISI OOBSICHEHUSI XUMUYECKUX
SIBJICHUM U CBOMCTB BELIECTB, OLCHKN POJIM XUMHUU B PA3BUTHUU COBPEMEHHBIX
TEXHOJIOTUI U MOJYyYEHUH HOBBIX MAaTEPHUAJIOB;

BOCIIMTHIBATHL YOCKJICHHOCTh B MO3UTUBHON POJIM XUMHUU B KU3HU COBPEMEHHOTO
o011iecTBa, HEOOXOAUMOCTH IPAMOTHOTO OTHOIIICHHS K CBOEMY 3710POBbIO U
OKpYKaIoIIEN CpeIe;

NPUMEHSITh TIOJIyYEHHbIE 3HAHUS JJ1s1 0€30MaCHOTO UCTI0JIb30BAHUS BEIIECTB U
MaTepuaioB B OBITY, CEJILCKOM XO3SMCTBE U Ha MPOU3BOJICTBE, PEIICHUS
MPAKTUYECKUX 33724 B MMOBCEHEBHOM KU3HU, PEAYNPEKACHUA SIBIICHUM,
HAaHOCSIIMX Bpe 300POBBI0 YEIOBEKA U OKPYKAKOLLEH CPEAE;

Pa3BUBATh [TI03HABATEIbHBIE MHTEPECHI, UHTEJUIEKTYaJIbHbIE U TBOPUYECKUE
CIIOCOOHOCTH YYaIlIUXCs B MPOIIECCE U3YUCHUSI MU XUMUYECKON HAYKHU U €€
BKJIaJIa B COBPEMEHHBIN HAYYHO-TEXHUYECKUH MTPOrPECC;

(¢opMupoBaTH BAKHEHIINE JIOTUYECKHUE ONEPALIMU MBIILUICHHS (aHAIU3, CUHTE3,
0000111eH1Ee, KOHKPETU3aIlsl, CPAaBHEHHUE U JIP.) B MPOIIECCE MO3HAHUS CUCTEMBI
BAXKHEUILINX IMOHATUN, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUU U CBOMCTBAX
XMMHWYECKUX BEIIECTB;

OBJIa/IeBAaTh KIIIOUEBBIMU KOMIIETCHIIUSAMHU (y4€OHO-TI03HABATEILHBIMH,
WH(POPMAITMOHHBIMU, [IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMHU ).

2.00mas xapakrepucTuKa y4eOHOro npeamera
B cootBeTcTBUU ¢ DenepanabHbIM rOCY1apCTBEHHBIM 00pa30BaTeIbHbIM

CTaHgapTOM OCHOBHOI'O O6H16FO O6p330BaHI/IH ydamuecsa JOJIKHBI OBJIAJICTh
TaKHMMH ITO3HAaBAaTCIIbHBIMHA yT-Ie6HBIMI/I I[CflCTBI/IﬂMI/I, KaK YMCHHC (I)OpMYJ'II/IpOBaTB



npo6yieMy U TUIOTE3Y, CTABUTH LENH U 33[]a4H, CTPOUTH IJIAHBI JJOCTUKCHHS
LIeJI€N ¥ pEelIeHUs IOCTABJIICHHBIX 3a7a4, IPOBOINUTH SKCIIEPUMEHT U HA €r0 OCHOBE
JIeNaTh BBIBOJBI M YMO3AKJIFOUEHUS, IPEACTABIATh UX U OTCTAaUBATh CBOIO TOUKY
3peHusa. Kpome Toro, yqamuecs TOJKHBI OBJIAJETh IPUEMaMU, CBA3aHHBIMHU C
ONPEIECIICHUEM NIOHATUI: OTPAHUYMBATh UX, ONIUCHIBATH, XapaKTEPU30BATh U
cpaBHUBaTh. Ciie0BaTENbHO, IPU U3yYEHUH XMMUU B OCHOBHOM ILIKOJIE YYaIIHECs
JOJIKHBI OBJIAZIETh YYEOHBIMU JIEHCTBHUSMU, MO3BOJISIIOLIMMHU UM JTIOCTUYb
JUYHOCTHBIX, TPEAMETHBIX U META MPEAMETHBIX 00pa30BATEIbHBIX PE3YIbTATOB.
OcobeHHocTu coaepkaHusi 00yuyeHUs: XUMUY B OCHOBHOM 1IKOJIE 00YCIIOBJIEHbI
celM(PUKON XMMHUM KaK HAyKH U ITOCTAaBJIEHHBIMHU 3a1adyaMu. OCHOBHBIMU
npo0iieMaMu XUMHUU SIBJISIIOTCS U3YYEHHUE COCTAaBa U CTPOCHMSI BEILIECTB,
3aBUCHMOCTH X CBOWCTB OT CTPOEHHS], MIOJyUEHUE BEIIECTB C 3aJaHHBIMU
CBOMCTBaMU, UCCIENOBAHNE 3aKOHOMEPHOCTEN XMMUUYECKUX PEAKINN U ITyTEU
YIPaBJIEHUSI MU B LEJAX MTOJTYYEHHs BEUIECTB, MATEPUAJIOB, SJHEPTUU.

[Ipennaraemoe mocoOue Mo XMMUU PACKPbIBAECT BKJIAJl y4€OHOTO IIpeaAMETa B
JIOCTUKEHHUE 11eJIe OCHOBHOT'O OOIIEro 00pa30BaHUs U ONPECIISACT BaXKHEUIIINE
coJiep KaTeNIbHBIC JTMHUH MPeIMeTa:

- «BEIIIECTBO» — 3HAHME O COCTABE M CTPOCHHH BEIIECTB, X CBOMCTBAX U
OMOJIOTUYECKOM 3HAYCHUU;

- «<XUMUYECKasl peaKIlysy) — 3HAHUE O MPEBPAIIECHUSX OJJHUX BEIIECTB, B IPYTHE,
YCIIOBHSIX MTPOTEKAHUS TAaKUX MPEBPAIICHUNA U CITOCO0AX YIIPaBICHUS PEAKIIUSIMH,
- KPUMEHEHHUE BEIIECTB» — 3HAHUE U OIBIT OE30MaCHOT0 OOpaIeHUs C
BEI[ECTBAMHU, MaTepUaIaMH U MPOIeccaMu, HEOOXOIUMBIMU B OBITY U Ha
MIPOU3BOJICTRBE;

- «S3BIK XUMHI» — OMEPUPOBAHUE CUCTEMOMN BAKHEHIITMX XUMUYCCKUX TIOHSITHH,
3HAHHE XUMHUYECKOW HOMEHKJIATYPHhI, T.C. UX Ha3BaHUA (B TOM YHCIIE U
TPUBUATBHBIC), BIAJCHUE XUMHUICCKOW CUMBOJIMKON (XUMHUYECKUMU (HOPMYJIaMH U
YpaBHEHUSMH), a TAKXKE TPaBHUIIA TTIEpEBOIa HHPOPMAIIUU C €CTECTBEHHOTO SI3bIKa
Ha S3bIK XUMHUU U 00paTHO.

[TockobKy OCHOBHBIE COJIEpP)KATENbHbIE JIMHUH IKOJILHOTO Kypca XUMUHU TECHO
neperuieTeHsl. B mporpamme cofiep)kanue MpecTaBiIeHo HE M0 JIMHUSAM, a TI0
pazzernam.

3HAUYUTENFHOE MECTO B COAEPKaHUU KypCa OTBOJUTCS XUMHUYECKOMY
skcriepuMenTy. OH MO3BOJIIET CPOPMUPOBATH Y yUALTUXCS CTIEIUATbHBIC
MIPEIMETHBIC YMEHUS pad0TaTh C XUMUUYECKHUMH BEIIECTBAMH, BBITIOIHSATH MTPOCTHIE
XUMHUYECKUE OTBITHI, HAYYUTh UX 0€30MaCHOMY U SKOJIOTUYECKUA TPAMOTHOMY
oOpallleHHIO C BellleCTBaMU B ObITY U Ha MPOU3BOJICTBE.

[TpakTrueckue padOTHI CTPYNITUPOBAHBI B OJIOKH — XUMHUYCCKHE MPAKTHKYMBI,
KOTOPBIE CITy)KaT HE TOJIBKO CPEICTBOM 3aKPETUICHUS] YMEHUW U HAaBBIKOB, HO H
KOHTPOJIS KauecTBa UX C(hOPMHUPOBAHHOCTH. [10 cBoeMy yCMOTpEHUIO, a TaKKe
UCXO/IsI, U3 BO3MOYKHOCTEH IIKOJILHOTO KaOWHETa XUMUH, YIUTEIh MOYKET
U3MCHHTH H



CTPYKTYpPY IIPEACTABIEHHOIO B IPOrpaMMe MPAKTUKyMa, HallpUMep, YBEITUIUTh
YKCIIO JTA0OPATOPHBIX padOT 3a CYET COKPAIIEHUS JEMOHCTPALIUN.

DT0 BO3MOKHO MPU HEOOJIBIION HAMTOJIHIEMOCTH KJIACCOB B CEJIbCKUX IIKOJaX,
0COOEHHO MAJIOKOMIUIEKTHBIX.

['11aBHOE OTIIMYME MpENIaracMoi MporpaMMBbl 3aKI0YAETCs B ABYKPATHOM
YBEJIMYECHUH BPEMEHH, OTBEJIEHHOTO Ha U3ydeHue pasnena « MHoroobpasue
BEILIECTB». JTO CBS3aHO CO CTPEMJICHUEM OCHOBATENIbHO OTPA00TATh BaKHEHIIINE
TEOPETUUECKHE MOJIOKEHHS Kypca XUMUU OCHOBHOM IIKOJIBI Ha 60raToM
(bakTOIOTHYECKOM MaTepHralie XMMHUU JIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB.

3.0nucanmne MecTa yueOHOro nmpeaMeTa B y4eOHOM IJIaHe
B nporuiecce ocBoeHUs MpOrpaMMbl Kypca XUMHHM J1JIsI OCHOBHOM IIKOJIBI yYaIllUeCst
OBJIAJICBAIOT YMECHHSIMHU CTaBUTh BOMIPOCHI, HAOII01aTh, OOBSCHATD,
KJ1acCU(UIIMPOBATh, CPABHUBATD, TPOBOJIUTH HKCIIEPUMEHT U UHTEPIPETUPOBATH
BBIBOJIbI HA €r0 OCHOBE, OMPEIEIATh UCTOYHUKU XUMUYECKON HH(POpMAIIUH,
MOJIy4aTh U aHAJIM3UPOBATH €€, a TAKKE TOTOBUTH HA ITOM OCHOBE COOCTBEHHBIN
UH(OPMAITMOHHBINA MTPOIYKT, IPE3EHTOBATH €TI0 U BECTU AUCKYCCHIO.
[Iporpamma Kypca XUMUHU JJIsl OCHOBHOM IIKOJIBI pa3padaThiBaiach C y4eTOM
NEePBOHAYANIbHBIX MPEACTABICHUM, MOTYYEHHBIX YUaIIUMHUCS B HAYAJIbHOM MIKOJIE
IIPU U3YYEHHUH OKpYyxarouiero Mmupa. [Ipeqnaraemas mporpamMmma, XOTs U HOCUT
OOLIEKYNbTYPHBIN XapakTep U HE CTaBUT 3a/1a4y NpodhecCuoHaIbHOM
MOATOTOBKUYYAIIIMXCSI, TEM HE MEHEE, MO3BOJISIET UM OMPEACIIUTHCS C BHIOOPOM
npoduist 00yueHus B cTapiieit mkose. B mporpamMmme npenycMOTPEHO pe3epBHOE
BpeMsl, TaK Kak peajbHas MPOJ0JLDKUTEIIBHOCTh Y4eOHOTO rojia Bceraa
OKa3bIBAETCS MEHBIIIE HOPMATUBHOM.
VYuebHoe coepKaHne Kypca XUMUU BKJIFOYAET:
Xumus. 8 Kiaacc. 684, 29 B HeACITIO
Xumus. 9 kaacc. 68 4, 249 B HEJISIIIO
Jlnst peanuzanuu paboueit mporpamMmbl B yaueOHoM miane MbOY «YcTb-
Cocnogrckast OOII» 4y (Bcero Ha nmepuoj o0ydeHus ) 1o 24yaca B HeeNro ¢ 8 1o 9
KJ1acc, Bcero B rof 1364. YueOHsbIi o1 B 8- 9 kinacce paccuuTaH Ha 34 HEICHH.
ABtopckas yueonas nmporpamma O.C.I'abpuensn «I[Iporpamma ocHOBHOTO 00111€TO

oOpazoBanus. Xumus. 8-9 knaccs». M.: [lpoda,2012. (PI'OC);

4.Ilnanupyemble pe3yabTaTbl 00y4eHHUS

Yuawuecs oonscnvl 3name:

- XUMHUYECKYI0 CUMBOJIMKY (3HAKU XUMUYECKUX JIEMEHTOB, (POPMYJIbI
XUMHUUYECKUX BEIECTB U YPABHEHUSI XUMUUYECKUX PEAKIINIA;

- BaxHelime XUMUYECKHAE MOHATUS: XUMAYECKUHM AIIEMEHT, aTOM, OTHOCUTENbHAS
aTOMHAas U MOJIEKYJISIPHAsI MacChl; MOH, XUMHUYECKasI CBA3b, BEILIECTBO,
KJ1accu(uKanus BeIecTs, MOJib, MOJISIPHAs. Macca, MOJISIPHBIA 00bEM, XUMUYeCKas
peakius, KiacCu(puKalus peakuii, OKUCIUTEIb U BOCCTAHOBUTEIIb,



OKHCJICHHUEC U1 BOCCTAHOBJICHHUC,

- OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHMSI MACChI BEILIECTB, 3aKOH
MIOCTOSIHCTBA COCTaBa BEILIECTBA, 3aKOH ABOTraJipo, nepuoandeckuii 3akox .M.
Menneneena.

Yuawueca oonscnot (Y]]

— HaszpiBaTh XUMHYECKHE 3JIEMEHTBI, COSAUHEHUS M3YYEHHBIX KJIACCOB; THUITHI
XUMHUUYECKUX PEaKIU; BUbI XUMUYECKON CBSI3U; TUIBI KPUCTATUIMUYECKUX
PEIIETOK;

- OOBICHATH PUBHUYECKUNA CMBICII aTOMHOTO (ITOPSIKOBOT0) HOMEpA XUMHYECKOTO
AJIEMEHTA, HOMEPOB I'PYIIIIbI U MEPUOIA, K KOTOPBIM HPUHAJJIEKUT SJIEMEHT B
I[ICX3 .M. MenaeneeBa; 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 2JIEMEHTOB B
Mpeenax MajbIX NEPHUOJIOB U IJIABHBIX MOATPYIIII;

- JlaBaTh XapakTepUCTUKY XUMHUYECKUX JIEMEHTOB (OT BOAOPO/Ia O KaJIbIHs) HA
ocHoBe ux noJyoxenus B [ICXD J[.1. MenneneeBa 1 0cOOEHHOCTEW CTPOCHHSI X
aTOMOB; CBSI3€M MEKy COCTaBOM, CTPOEHUEM U CBOMCTBAMH BEILIECTB;
XUMHUYECKUX CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

- OnpenensaTh COCTaB BEIIECTB MO UX (OpMyJiaM, MPUHA/JIEKHOCTh BEILIECTB K
OINPEJEICHHOMY KJIACCy CO€MHEHUM, TUIIbl XUMUYECKUX PEaKIUi, BAJIECHTHOCTb U
CTEIIEHb OKUCJIEHUS 3JIEMEHTA B COEMHEHUAX, TUIl KPUCTAJUIMYECKOU PEIIETKU
BEILECTBA; IPU3HAKN XUMUYECKUX PEAKIINIA;

- CocTaBysTh (OPMYIIbl HEOPTAHUYECKUX BEIIECTB U3YUCHHBIX KJIACCOB; CXEMBI
ctpoerust aroMoB 20 xumuueckux annemeHToB [ICXD J[.M. Menaeneena
YPaBHEHUS] XUMUYECKUX PEaKIUN;

— OOparaThCsi ¢ XMMUYECKON MOCYA0M U J1abopaTOpHBIM 000pYA0BaHUEM;

— Pacnio3HaBaTh ONBITHBIM IIyTEM KUCIIOPOJ, BOAOPO, PACTBOPHI KUCIIOT,
1IEJIOYEH, XJIOPUI-UOH;

- BbruucisTte MaccoByIO J0JII0 XUMMUYECKOTO 3JIEMEHTa 10 XUMHUYECKOH (hopMmyiie
COCIMHEHMS1, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, KOJIMYECTBA BEILIECTBA,
00BbEM M MacCy MO KOJIMYECTBY BEIIECTBA, 00BEMY UIIM MACcCe peareHTOB WU
MIPOAYKTOB PEaKIIUU;

- [IpoBOIUTH CAaMOCTOSITEIFHO MOUCK XUMUYECKOW MH(OpPMAIIUU C
UCITIOJIb30BAaHUEM PA3IMYHBIX HICTOYHUKOB (HAyYHO-TIOMYJISPHBIC U3/IaHMUS,
KOMITbIOTEPHBIE 0a3bl IaHHBIX, pecypchl IHTepHeTa); ncroibp30BaTh
KOMITBIOTEPHBIC TEXHOJIOTUH ISl 00paOOTKH, TIEpeIadyn XUMUIECKON
uHdopmaIuu, u e€ nmpeACTaBICHUE B pa3IMUHbIX (popmax.

Yuawpueca oonscnvt ucnonvzosams npuodpemennvie 3Hanus u ymenus 6
NPAKMUYECKOUl 0esAmenbHOCHU U NOBCEOHEBHOUL HCUIHU O1A:
- bezonacHoro oOpatieHus ¢ BemecTBaMu U MaTepuaiaMu;

- DKOJIOTMYECKHA TPaMOTHOTO MTOBEJICHHS B OKPY>KAlOIIEeH cpefie;



- OLICHKY BIUSHUSA XUMUYECKOIO 3arpsi3HEHUS OKPYKAIOLIEN Cpesibl Ha OPraHu3M
YEJI0BEKa;

- Kputnueckoii orieHkH HHQOpMAIIHH O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY;
- [IpuroroBieHue pacTBopa 3alaHHON KOHLEHTPALUH.

MeTanpeaMeTHbBIMH PE3yJIbTaTaMHU U3yUeHUS Kypca «XUMHUSD SBISICTCS
dbopMupoBaHrEe YHUBEPCAIBbHBIX YueOHbIX AeiicTBuil (YVY /).

Pecynamuenvie YV/I.

- CAMOCTOSTENTHFHO 0OHAPYKUBATh U POPMYITUPOBATH YUEOHYIO TPOOIIEMY,
OTIPEEIIATH 11eJIb Y4eOHOM A TEIbHOCTH;

- BBIJIBUTATh BEPCUU PEIICHMS POOJIEMbI, 0CO3HABATh KOHEUHBIN PE3yJIbTaT,
BBIOMPATDH U3 MPEJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEACTBA JOCTUKEHUS
LETIN;

- COCTaBJIATh (MHIUBUIYAIbHO WM B TPYIIIE) IJIaH PEIIeHUs MpoOIeMbl;

- paboTas 1o 1JaHy, CBepATh CBOU JACHCTBUS C LEIbIO U, TPU HEOOXOTUMOCTH,
UCIIPABJISITH OIIUOKU CaMOCTOSITEIBHO;

- B IMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTENILHO BEIPAOOTAHHBIC
KPUTEPUHU OLICHKH.

Ilo3nasamenvuvie YVJI:

- AHanu3upoBaTh, CpPaBHUBATh, KIACCU(PUIUPOBATH U 0000AaTh (GAKThI U
SIBJICHUS. BBISIBIATH IPUUMHBI U CIEJICTBUS IPOCTHIX SIBJICHUM.

- OCylIecTBIISATh CPABHEHHE, KIIACCU(PUKALIUIO, CAMOCTOSITENILHO BHIOMpast
OCHOBAHUS ¥ KPUTEPHH ISl YKa3aHHBIX JIOTHYECKHX OTepalluii;

- CTpoUTb JIOTUYECKOE PACCYKIEHUE, BKIIOUYAIOIIEE YCTAHOBICHHE IPUUMHHO-
CJICACTBEHHBIX CBS3EH.

-Co31aBaTh cXeMaTHUECKUE MOJIEIH C BbIACIIEHUEM CYIIECTBEHHbIX
XapaKTEPUCTUK OOBEKTA.

- CocTaBIIsATh TE3UCHI, PA3IUYHBIE BUJIbI TUTAHOB (IPOCTHIX, CIOKHBIX U T.I1.).

- IIpeo6pa3zoBbiBaTh MHGOPMAIIMIO U3 OAHOTO BUIA B IPYro#l (TaOIHUILy B TEKCT U
np.).

- YMeTb onpeaensaTh BO3MOXKHbIE HCTOYHUKH HEOOXOIMMBIX CBEACHMIA,
IPOU3BOAUTH MOUCK MHPOPMAIINH, AaHAJTU3UPOBATH U OLIEHUBATH €€
JIOCTOBEPHOCT.

Kommynukamuenvie YV/I:
CaMOCTOSITEIPHO OPTaHNU30BBIBATh YU€OHOE B3aMMOJICHCTBHE B TPYIITIE
(ompenensaTh 00IIHE EeNH, PacTIPESIISITh POJIH, JOTOBAPUBATHCS IPYT C IPYTrOM U

T.J1.).



IInanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeIMeTa

JlesiTennbHOCTh 00pa30BaTENBHOIO YUPEKAEHHUS 0011ero 00pa3oBaHus B 00yu4eHUU
XMUMHHU JOJDKHA OBITh HAIIPABJIEHA HA JOCTHXKEHUE O0YUYaIOUIUMUCS CIEAYIOLUX
JUYHOCTHBIX PE3YJIbTATOB!

1. B IEHHOCTHO-OPUEHTALMOHHOM cepe - UyBCTBO FOPAOCTH 32 POCCUICKYIO
XMMHUYECKYIO HAyKY, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJI€yCTPEMIIEHHOCTD,
CaMOKOHTPOJIb U CAMOOILICHKA;

2. B TpyAOBO# cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHeHIIeH
00pa30BaTEeNbHON TPACKTOPHH;

3. B IO3HABATENIbHOI (KOTHUTUBHOM, HHTEJUIEKTYaIbHON) cpepe —MOTHUBALIUSA
yUEHUs, YMEHHUE YIIPaBJISTh CBOCH MO3HABATEILHOM JIESTEIBHOCTBIO.

IIpeaMeTHBIMH pe3yJIbTATAMU OCBOCHHS BBIITYCKHHUKAMU OCHOBHOM IIKOJIbI
MPOTPAMMBI 10 XUMUU SIBJISTFOTCSA:

1. B no3naBatenbHOM chepe:

- 1aBaTh OMPEACIICHUS U3YUCHHBIX TOHSATUNA: BEIIECTBO (XMMUYECKUI JIEMEHT,
aTOM, HOH, MOJIEKYyJ1a, KPUCTAJUIMYECKAsl PELIETKA, BEIECTBO, [IPOCTHIE U CII0KHBIE
BEIIECTBA, XUMUYeCKas (hopmyJsia, OTHOCUTEIbHASI aTOMHAsl Macca, OTHOCUTEIbHAs
MOJIEKYJISIPHAs Macca, BAJIEHTHOCTh, OKCUJIbL, KUCIIOTHI, OCHOBAHUS, COJIH,
aM(pOTEPHOCTh, UHAUKATOP, IEPUOINYECKUN 3aKOH, IEPUOANYECKasi CUCTEMA,
nepuoInyecKkast TadauIa, U30TOIbl, XUMUYECKAsl CBSI3b, AJIEKTPOOTPUIIATEIHLHOCTD,
CTETICHb OKUCJICHUS, DJIEKTPOJINT); XUMUYECKas peakius (XUMUIECKOE YpPaBHEHHE,
TE€HETUYECKas CBS3b, OKUCIEHUE, BOCCTAHOBIICHUE, DJIEKTPOJIUTHYECKAS

U CCOLMAIIMS, CKOPOCTh XUMUYECKOM peaKium);

- popmynupoBath nepuoguyeckuii 3akon J[.M.MenzeneeBa u packpbiBaTh €ro
CMBICIT,

- ONKCBIBATh JEMOHCTPALMOHHBIE U CAMOCTOSITENIEHO MTPOBEICHHBIE
AKCIIEPUMEHTBI, UCTIONB3YS AJI 3TOTO €CTECTBEHHBIN (PYyCCKUM, POJHON) A3BIK U
A3bIK XUMUU;

- OMMCHIBATH U Pa3JIM4aTh U3yYEHHBIE KJIACChl HEOPraHUYECKUX COCIUHEHUM,
IPOCTHIE U CJIOKHBIEC BELIECTBA, XUMUYECKUE PEAKIUN;

- KnaccudunLMpoBaTb U3yYeHHble 06bEKTbI U ABNEHUS;

- HaOII01aTh JEMOHCTPUPYEMBIE U CAMOCTOSATEIILHO TIPOBOIUMBIE OTBITHI,
XUMHUYECKUE PEaKINU, TPOTEKAIOIINE B IPUPO/JIC U B OBITY;

- JIeJIaTh BBIBOJIBI M YMO3AKIIOUEHUS U3 HAOIIOICHUM, U3yYEHHBIX XUMUUECKUX
3aKOHOMEPHOCTEMN, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BELIECTB 10
AHAJIOTUU CO CBOMCTBAMU U3YUYECHHBIX;

- CTPYKTYPHUPOBATh U3yUYCHHBIN MaTepual U XUMUYECKYIO HH(OpPMAIIHIO,
MOJYYEHHYIO U3 IPYTUX UCTOYHUKOB;

- MOJIEJINPOBATH CTPOEHNE aTOMOB 3JIEMEHTOB MEPBOTO - TPETHETO MEPUOOB,
CTPOEHUE NPOCTEUIINX MOJIEKYIL.

2. B 11eHHOCTHO-OpHEHTAIMOHHOM cepe:

- aHAJIM3UPOBATDH U OTICHUBATH MOCJIEICTBUS JIJIsl OKPYXKAIOIIEH Cpebl OBITOBOU U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKon
BEILIECTB;



- Pa3bACHITH Ha MpUMepax (MPUBOAUTH MPUMEPHI, TIOITBEPKTAFOIIIHE )
MaTepHalbHOE €UHCTBO U B3aUMOCBSI3b KOMIIOHEHTOB KMBOM U HEXKUBOU
MPUPOBI U YEJIOBEKA KaK BaXKHYIO YAaCTh ATOTO €IMHCTBA;
- CTPOUTH CBOE MOBEJICHHUE B COOTBETCTBUU C MPUHIIUIIAMHU O€PEKHOTO OTHOIICHUS
K MPUPOJIE.
3. B tpynoBoii chepe:
- IJTAHUPOBATh U MPOBOAUTH XUMUUYECKHUM SKCIIEPUMEHT;
- HCTIOJIh30BAaTh BEIIECTBA B COOTBETCTBHUHU C UX MPETHASHAYCHUEM U CBOWCTBAMH,
OTMMCAHHBIMU B HHCTPYKITUAX TIO PUMEHEHUIO.
4. B cepe 0€30MaCHOCTH KUZHEACATEILHOCTH:
- OKa3bIBaTh MEPBYIO TIOMOIITH TIPA OTPABJICHHSIX, 0’KOTaX U JPYTUX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMU U J1a0OPATOPHBIM 00OPYIOBAHUEM.

5.Conep:xanne yueOHOr0 mpeaMera
8 Kuacce

Beenenne (3 1)

XnMHSI — HayKa O BEIECTBAX, UX CBOMCTBAX U NIPEBPAILCHUSIX.

[TpeBpamienus BemecTB. OTINYNE XUMUUECKUX PEAKIMA OT PU3NUECKUX SBICHUI.
Ponb XMMHHM B )KU3HU YEIIOBEKA.

[TonsiTE O XUMUYECKOM 3JIEMEHTE U (popMax €ro CylmecTBOBaHU: CBOOOIHBIX
aToMax, IPOCTHIX U CIOKHBIX BEILIECTBAX.

XUMHUYECKasi CAMBOJIMKA. 3HAKU XUMHYECKUX 3JIEMEHTOB U IMPOUCXOKIECHUE UX
Ha3BaHUM. Xumudeckue popmyisl. MHIekcs U koahuireHTsl. OTHOCUTENIbHbBIE
aTOMHAs U MOJIEKYJISIpHAst Macchl. PacueT MaccoBO T0JIM XUMUYECKOTO JIEMEHTa
1o popMyJie BEIIECTBA.

[leprognueckas cucreMa XxuMuaeckux anemeHToB /. . Menneneesa, ee

CTPYKTypa: MaJible U OOJIBIIKE MePUObl, TPYIIbI U TOATPYIIHI (TJIaBHAS U
noboyHas). [leproanueckas cucTemMa Kak ClpaBOYHOE MMOCOOUE ISl TIOTyUCHUS
CBEJICHUU O XUMHUYECKUX DJIEMEHTAX.

Pacyernble 3agayu.

1. HaxoxaeHrne OTHOCUTENbHON MOJIEKYISIPHON MacChl BEILIECTBA 10 €T0
XUMHYECKOH hopmyIie.

2. BplunciieHue MacCOBOM J10JIM XUMHYECKOTO 3JIEMEHTA B BEIIECTBE O €70
dbopmyie.

3. Ycra"oBieHue MaccoBoil pOpMYJIbI BEIIECTBA IO MACCOBBIM JOJISIM JIEMEHTA.
ATOMBI XUMHYeCKHUX dj1eMeHToB (10 u)

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUUECKUX JIeMEHTOB. OCHOBHBIC CBEACHUS
O CTPOECHUHU aTOMOB. JloKa3aTenbCTBa CI0KHOCTH CTPOCHHST aTOMOB. OTBITHI
Pezepdopaa. IlnanerapHas Mojesb CTPOCHUS aTOMa.

CocTaB aTOMHBIX SAEP: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS ATOMHAs Macca.
B3anMoCBs3b NOHATHI «ITPOTOH», KHEUTPOH», KOTHOCUTEIbHASI aTOMHAST Macca.
M3MeHeHne yrciia MpOTOHOB B sJIpe aToMa — 00pa30BaHUE HOBBIX XUMHYECKHUX
3JIEMEHTOB.



M3meHeHne yncia HEUTPOHOB B siApe aToMa — 00pa3oBaHUE U30TOMOB.
CoBpeMeHHOE OIpeACIICHUE TOHATUS «XUMHYECKUH 3JIEMEHT». 30TOMbI Kak
Pa3HOBHUIHOCTH aTOMOB OJHOTO XMMHUYECKOIO JIEMEHTA.

OnekTpoHbl. CTpoeHHe AJIEKTPOHHBIX 000JI0UYEeK aTOMOB XMMUYECKHUX JIEMEHTOB
No 1—20 nepuoaundeckoii cucremsl 1. 1. Menneneena. [lonsitue o 3aBepiieHHOM
1 HE3aBEPIIEHHOM 3JICKTPOHHOM CJI0€ (SHEPreTHYEeCKOM YPOBHE).
[Tepuoauyeckas cuctreMa XuMHIecKux anemeHToB [. Y. MeHeneeBa u cTpoeHue
aTOMOB: (PU3UUECKUI CMBICT TTOPSIZIKOBOI'O HOMEpa dJIEMEHTa, HOMEpa IPYIIIbI,
HOMEpa Iepuoa.

N3mMeHeHue unciia 3JIeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHUUYECKOTO 3JIEMEHTa — 00pa30BaHUE MOJOKUTEIIbHBIX U OTPUIIATEIBHBIX
noHOB. MoHBI, 00pa30BaHHBIC ATOMAaMH METAJIOB U HeMETAIIOB. [I[prauHbI
M3MEHEHUS METAJUTMYECKUX U HEMETAIUTMYECKUX CBOMCTB B MEPHUOJIaX U IPYyIIIaX.
O6pazoBanue OuHapHbIX coequHeHuil. [lonsTue 006 noHHOM cBsI3U. CXeMBbI
o0pa3oBaHusI HOHHOU CBSI3H.

B3aumoeiicTBEe aTOMOB XUMHUECKHX IJIEMEHTOB-HEMETAINIOB MEXK]1y COO0M —

oOpa3oBaHKE JBYXaTOMHBIX MOJIEKYJI TPOCTHIX BemecTB. KopasieHTHas
HETOJISIpHAs XUMUUYECKas CBSI3b. DJIECKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.
B3aumoieiicTBHEe aTOMOB XUMHUUECKUX IJIEMEHTOB-HEMETAJNIOB MEXK]1y COO0M —
oOpa3zoBaHre OMHAPHBIX COCIMHEHUN HEMETAIIJIOB. DIIEKTPOOTPHUIIATEIIBHOCTD.
[TonsaTre 0 KoBajeHTHOM NoJIsipHOM cBs3H. CocTaBiieHre GopMyJI IO BaJICHTHOCTH
(WM CTETICHU OKUCIICHHUS).

B3aumoeiicTBe aTOMOB XUMHUUECKUX 3JIEMEHTOB-METAIIJIOB MEXy COO0H —
o0pa3oBaHre METALTNYECKUX KpucTauioB. [IoHsATHE O METaUTMYECKOM CBSI3H.
JeMoncTpanmuu. Mojenn aToMOB XUMHUYECKHUX 3JIEMEHTOB. [leproanueckas
cucTeMa XxuMuueckux sjeMeHToB /. 1. MeHnpaeneena.

IIpocrteie BemecTBa (9 u)
[TonoXeHre METAUIOB M HEMETAUIOB B MIEPHOAMYCCKON CHCTEME XUMHUECKUX

anemeHToB [[. 1. MenneneeBa. Baxxnelime npocTeie BEMECTBA - METAJLIBI:
JKeJe30, aIFOMUHUN, KaJIBIIUH, MarHui, HaTpui, kanmid. O0mue Gpuzndeckue
CBOMCTBA METAJIJIOB.

Baknelme mpocTsie BEIECTBA - HEMETAILIbI, 00pa30BaHHbIE aTOMaMu
KHCJIOpOJa, BOJIOPO/Ia, a30Ta, cephl, hochopa, yriaepoaa. CnocoOHOCTh aTOMOB
XUMHUUYECKHUX IJIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEIIECTB -
aIoTponus. AJIIOTpOIHbIE MOAU(UKALIMK KUCTIopoaa, pocdopa u oJoBa.
Meramunieckue 1 HEeMETAIIIMYECKUE CBOMCTBA ITPOCTHIX BEILIECTB.
OTHOCUTENBHOCTD JIETICHUS MPOCTHIX BEUIECTB HA METAJUIbl U HEMETAILIBI.
[Tocrosinnas ABoraapo. KonuuectBo BemectBa. Monbs. MouisipHast macca.
MounsipHbIit 00BeM Ta3000pa3HbIX BelecTB. KpaTHble e MTMHUIIBI KOTMYeCTBa
BEILIECTBA — MHJUIUMOJIb U KUJIOMOJIb, MAJUTUMOJISIPHASL U KUJIOMOJISIPHAS. MAacChl
BEIIECTBA, MUJUTMMOJISIPHBINA U KHJIOMOJIIPHBIN 00BEMbI Ta3000pa3HBIX BEIIECTB.



PacueTsl ¢ uCMoNb30BaHMEM OHATHIN «KOJIUYECTBO BEIIECTBA», «MOJIIPHAS
Maccay, «MOJISIPHBIM 00BEM ra30By, «IIOCTOSTHHAS ABOTAIPO».

PacuerHble 3agaun:

1. BerunciieHue MOJISIPHOM MacChl BEIIECTB 110 XUMUYECKUM (popMyiam.

2. PacdeTsl ¢ UCIIOIB30BAHUEM MOHITUNA «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS
Maccay, «MOJISIPHBIM 00BEM Ta30By, «IIOCTOSTHHAS ABOTAaIPOY.

CoenuHeHnsi XuMHYeCKHX 3J1eMeHTOB (13 1)

Crenenp okucienus. OnpeaeneHue CTENEeHn OKUCIEHUS 3JIEMEHTOB 10
XxuMmu4eckoit popmyie coequnenusi. Cocrapienue Gopmyia OMHAPHBIX
COEJIMHEHUM, 001U crtoco0 uX Ha3bIBaHUS. bUHApHBIE COEAMHEHUS: OKCU/IBI,
xJiopubl, cyiabbuasl u ap. CocraBienue ux ¢popmyd. [IpeacraBurenu oKCUI0B:
BOJIa, YTJIEKUCIIBINA a3 v HeralieHas u3Bectb. [IpencraBurenu netyunx
BOJIOPOJIHBIX COEIMHEHUI: XJIOPOBOAOPOA U aMMHaK. OCHOBaHUS, UX COCTaB U
Ha3BaHus. PacTBOpUMOCTh OCHOBaHUM B BoJie. Tabnuna pacTBOpUMOCTH
TUJPOKCUIOB U coiell B Bojie. [IpeacTaButenu menoueit: THIAPOKCUIbI HATPUS,
Kayinst ¥ Kanblus. [loHsiTue 0 kauecTBeHHBIX peakiusax. MaaukaTopsl. U3meHeHne
OKpacKy MHAUKATOPOB B LIEJIOUYHOU cpene. KUcoThl, MX cOCTaB U Ha3BaHUS.
Knaccuduxanus kucnot. [IpenacraBurenu KUCIOT: cepHasi, COJISIHAS U a30THAs.
M3MeHeHne OKpacKu HHAMKATOPOB B KUCIOTHOU cpene. Conu Kak MPOU3BOIHBIE
KHUCJIOT U OCHOBaHMi. MIX cocTaB u Ha3BaHusA. PacTBOPUMOCTB COJEl B BOJIE.
[IpencraBuTenu coneit: Xxaopu HaTpusl, kKapOoHAT U docdaT Kaabius. AMOpQHbIE
Y KPUCTAUTNYECKUE BellleCTBA. MEeXMONEKYISIPHbIE B3AUMOICUCTBUS. THIIBI
KPUCTAUTNYECKUX PELIECTOK: HOHHAs, aTOMHAsl, MOJIEKYJISIPHAS] K1 METAJUIMYECKas.
3aBUCHUMOCThH CBOMCTB BEHIECTB OT TUIIOB KPUCTAJUIMYECKUX PEMIETOK. BemecTra
MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa JJis
BEILIECTB MOJIEKYJISIPHOTO CTpoeHUs. HHcThie BelecTBa U cMecH. [Ipumepsl
KUIKUAX, TBEPJBIX U ra3000pa3HbIX cMeceil. CBOMCTBA YMCTBIX BELIECTB U CMECEH.
Nx coctaB. MaccoBasi u 00beMHas 10JIM KOMIIOHEHTa CMeCH. PacueTsl, CBA3aHHbIE
C UCIIOJIb30BAaHUEM TTOHSATHS TOJIS.

PacuerHble 3a1a4m.

1. PacueT MaccoBoii 1 00bEeMHOM J0JIeli KOMITOHEHTOB CMECH BEIIECTB.

2. BbluncieHue MacCOBOM 107 BEUIECTBA B PACTBOPE MO U3BECTHOM Macce
PacTBOPEHHOIO BEUIECTBA U Macce€ PaCTBOPUTES.

3. Briuucienue macchl pacTBOPSIEMOTO BEIIECTBA M PACTBOPHUTENS, HEOOXOUMBIX
JUUIS1 IPUTOTOBJICHHS! ONPEJIEIEHHON MAacChl pacTBOpa ¢ U3BECTHOM MAaCCOBOM J10J1€M
PacTBOPEHHOIO BEIIECTBA.

JemoncTpamuun. O06pa3ipl OKCHIOB, KUCIOT, OCHOBaHHM U coliei. Mojenu
KPUCTAUTMYECKUX PEIIETOK XJIOpU/Ia HaTpusl, aiMa3a, okcua yriepoaa (IV).
CriocoOnI pa3aeineHust cMeceit.

JlaGopaTopHbIe ONbITHI.

1. 3HakOMCTBO ¢ 00pa3IaMu BEIIECTB PA3HBIX KJIACCOB.

2. Paznenenne cmeceil.



N3meHeHus, mpoucxoasiue ¢ Bemecrsamu (/4)
[ToHsiTHE ABICHUN KaK U3MEHECHUN, IPOUCXOIAIINX C BEUIECTBAMU. SIBICHHUS,

CBSI3aHHBIC C H3MEHECHHEM KPHUCTATHYECKOTO CTPOCHHMS BEIIeCTBa MPH
MOCTOSTHHOM €0 COCTaBe, ¢husndeckue spieHus. duznueckue sBICHUS B XUMHM:
JTUCTULISALINS, KPUCTAIUIM3AlIMs, BEITAPUBAHKE M BO3TOHKA BEIIECTB,
neHTpudyrupoBanue. SIBIeHNs, CBSI3aHHbBIC ¢ U3MEHEHNEM COCTaBa BEIECTBA, -
XUMHUYeCcKue peakiuu. [[pu3Haky U yCioBusi MPOTEKAHUS XUMUYECKUX PEAKIUH.
[Tonsatue 00 K30- ¥ SHAOTEPMUUECKUX peakiusiX. Peakunu ropeHus Kak 4aCTHBIN
CIIy4dail 9K30TEPMHUYECKUX PEAKIINH, TPOTEKAIOIIMX C BBIJCICHUEM CBETA. 3aKOH
COXpaHEHHUs MACChI BEIIECTB. XUMUUYECKHUE YPABHEHUS. 3HAUYCHHUE UHJICKCOB U

ko3 dunrerTor. CocTaBlieHHE YpaBHEHUN XUMHUUECKUX peakiuii. PacyeTs mo
XUMHUYECKUM ypaBHEHHSIM. PellieHne 3aa4 Ha HaX0K/IeHUE KOJIMYECTBA BEIIECTRA,
Macchl WM 00beMa MPOJIYKTa PEaKIMU M0 KOJUYECTBY BEIIECTBA, MACCE WU
00bEMY UCXOIHOTO BellleCTBA. PacueThbl ¢ UCMOIB30BAHUEM TTOHSATHS «JIOJIS»,
KOTJIa HCXOJIHOE BEIIECTBO JAHO B BUJIE PACTBOPA C 3aJJaHHOM MAaCCOBOU JOJIEH
PACTBOPEHHOTO BEIIECTBA WJIM COACPIKUT ONPECICHHYIO JOII0 MPUMECEH.
Peakiuu paznoxenus. [IoHATHE O CKOPOCTH XUMUYECKUX PEAKIIUH.
Karanuzaropsl. DepMEHTHI.

Peakunn coenvnenus. Katamtudeckue U HEKaTalTIMTUYECKUE PEAKIINU.
OOpatumbie U HeOOpaTUMBbIE PEAKIIHH.

Peakuun 3aMenieHus. DIEKTPOXUMUYECKUH Pl HAIIPSKEHU METAJIIOB, €T0
MCIIOJIb30BaHuUE JIsl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIUNA MEXKTY
METaJIJIaMU U PaCTBOPAMH KUCIIOT. PeaKiiuu BHITECHEHUS! OTHUX METAJIIOB U3
PacTBOPOB UX COJIEH IpyruMu Metamuiamu. Peakiinu ooOmeHa. Peakiumn

HeWTpanu3aluu. Y cjIoBUs NMPOTEKAHUS peakiuii oOMeHa B pacTBOpax /0 KOHIIA.
Tunbel XUMUYECKUX peakiuii (1o MPU3HAKY «YUCIIO U COCTaB UCXOJIHBIX BEIIECTB U
MPOJYKTOB PEaKIMM») Ha MPUMEPE CBOMCTB BOJIbI. Peakiius pasznoxeHus -
AJIEKTPOJIN3 BOJBI. Peakiiuy coeTMHEHNs - B3aUMOIEMCTBUE BOJIbI C OKCUIAMHU
METaJUIOB U HeMeTau10B. [IoHsTHe «ruapokcuasl». Peaknuu 3amenienus -
B3aUMOJEHUCTBUE BOJIBI C IIEJIIOYHBIMH U IIEJIOYHO3EMEIbHBIMHA METAJIJIAMU.

Peakiiun oOMeHa (Ha mpuMepe TUApon3a Cyabduia aTloMUHNAS U KapOuaa
KaJIBITHS ).

Pacuernble 3a1aun. 1. Beruucienne no XuMU4eCKUM ypaBHEHUSIM MaCChl HITH
KOJIMYECTBA BEIIECTBA M0 U3BECTHON MacCe WJIM KOJUYECTBY BEIIECTBA OJTHOTO U3
BCTYMNAIOIIUX B PEAKITUIO BEIIECTB WU TIPOIYKTOB PEAKITUH.

2. Beruncnenue maccel (KOJUYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEeaKIuu, eClIn
M3BECTHA MAcca MCXOIHOTO BEIEeCTBA, COJACPIKAIIECTO ONPEISICHHYIO JOTI0
IIPUMECEH.

3. Brrunciienre macchl (KOJIM4eCcTBa BEIIeCTBa, 00beMa) MpOyKTa peaKIuu, eCiu
M3BECTHA Macca pacTBOpa M MaccoBasi JA0JIsl pACTBOPEHHOTO BEIECTRA.



JNemonctpanuu. [Ipumeps! pusndeckux sBICHUI; a) IUIaBleHue napaduna;
. [IpumMepbl XMMUYECKUX SIBJICHUM: a) ropeHue maraus, pocdopa; 0)

B3aUMOJICUCTBHE COJISTHOM KUCIOTHI C MPaMOPOM UJTU MEJIOM; B) MOJTyYEHUE
ruapokcuaa meau (II); r) pactBopeHue noy4eHHOro TUAPOKCHIA B KUCIIOTaX; 1)
B3anMoJiericTBue okcua menu (1) ¢ cepHol KMCIOTOM NMPU HarpeBaHUM; €)
pa3NoKEeHHE NTepMaHraHaTa Kajaus; %K) B3auMOJACICTBUE pa30aBICHHBIX KACIIOT C
METaJIaMU;

JlabopaTtopHble ONBITHI:

3. CpaBHEHHE CKOPOCTH UCHIAPEHMS BOJIBI U CIMPTA IO HCUE3HOBEHUIO UX Kallellb
Ha UIBTPOBAJILHOM Oymare.

4. OxucneHue Meau B INIAMEHH CIIUPTOBKH WUJIU TOPEIIKH.

5. IlomyTHEHHME U3BECTKOBOM BOJABI OT BBIABIXa€MOTO YIJIEKHCIIOrO Iasa.

6. [TonmyueHue yriieKucioro raza B3auMoOJICCTBUEM COJIbI U KUCIIOTHI.

7. 3amelienue Meau B pacteope xsopuaa meau (1) sxenezom.

IpakTukym 1 «IIpocreiimme onepamuu ¢ BemecTBoM» (5 )

[TpaBuiia TeXHUKHM 0€30IaCHOCTH MpU paboTe B XMMHUYECKOM KabuHete. [Ipremsl
oOpaliieHus ¢ 1abopaTopHbIM 000pPYIOBAaHUEM U HAarpeBaTeIbHBIMU IPUOOpaMHU.
Habmroienus 3a n3MEHEHUsIMU, POUCXOIALIMMU C TOPSIIEH CBEUOM, U UX
OINKCaHue (JOMAIIHUI SKCIEPUMEHT).

AHaJIN3 TTOYBBI ¥ BOJBI (JJOMAITHUN SKCIIEPUMEHT).

[Ipy3HaKM XUMUYECKUX PEAKIIUM.

PacTBopenne. PacTBopsbl. CBoiicTBa pACTBOPOB 3JIEKTPOJIUTOB.
OKMCANTEIBLHO-BOCCTAHOBUTEIbHbIE peakuuu (17 4)

PactBopenue kak ¢puznko-xumMuyeckuii nporecc. [louarue o rugparax u
Kpuctamuoruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJENb
3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIepaTypbl. HachlleHHbIe,
HEHACBIILICHHbIE U TIEPECHIIIIEHHbIE PACTBOPbI. 3HAYEHUE PACTBOPOB AJIsI IPUPOIbI
u

CEJIbCKOTO X03s1iicTBa. [IoHsATHE 00 ANIEKTPOIUTHUECKON TUCCOIMAIIY.

QHGKTpOJ'II/ITbI N HCOJICKTPOJIUTHI. MexaHu3m AUCCOOUAINHA SJICKTPOJINTOB C
pa3JIM4YHbIM THUIIOM XUMHUYECKOU cBs3U. CTereHb BHeKTpOHHTHqGCKOﬁ
JucCconuralum. CunbHbIe U cltadbie QJICKTPOJIUTHI.

OCHOBHBI€ MOJI0KEHUSI TEOPUU AIIEKTPOJIUTHUECKON Auccormanuu. MoHHbIe
ypaBHEHUS PEaKui. Y CIOBHS MPOTEKAHUS PEAKIIMH OOMEHa MEXITY
AJIEKTPOJUTAMU JI0 KOHIIA B CBETE€ HOHHBIX TpeacTaBienuil. Kimaccudukanus
HMOHOB U UX cBoMcTBa. KucnoTsl, ux kiaccudukaius. ucconuanus KUCIOT U UX
CBOMCTBA B CBETE TEOPHUU DIICKTPOJIUTUUECCKOU AUCCOMai. MONEKYIISIpHbIE U
VIOHHBIEC YPABHEHMUS PEaKLMN KUCIOT. B3auMoaelcTBrE KUCIIOT C METAJIJIaMU.
DJIEKTPOXUMHUYECKUH PsiJT HANPSIKEHU METAIUIOB. B3anMoneicTBue KUciaoT ¢
OKCHJAMHU METAJIIOB. B3auMOaelCTBHE KUCIOT C OCHOBAHUSIMH - PEAKIIUS



HeHTpanm3auu. B3anmoelicTBre KUCIOT ¢ coisiMu. Vcronp3oBaHre TaOIHUITBI
PAaCTBOPUMOCTH JJIs1 XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT. OCHOBaHMS,
ux kiaccudukarus. Jluccorumaiys OCHOBaHUN 1 UX CBOMCTBA B CBETE TECOPUU
AIEKTPOJUTHIYECKON Aucconnanuu. BzauMoieiicTBue OCHOBaHUM C KUCIIOTAMH,
KUCJIOTHBIMH OKCUAAMU U coisiMu. Mcrosib30BaHUE TaOIUIIBI PACTBOPUMOCTH TSI
XapaKTEPUCTUKH XUMUYECKAX CBOMCTB OCHOBaHUM. Pa3noxkeHne HepacTBOPUMBIX
OCHOBAHUU IIPY HarpEBaHUM.

Counu, ux kmaccupuKanus U AUCCOIMAINS PA3IMYHbIX TUIOB coiei. CBoicTBa
COJIEM B CBETE TEOPHHM EKTPOJIUTHUECKON TUcCconManuu. Bzanmoaencreue cosen
C METAJUIAMU, YCIOBHUS MPOTEKAHUA 3TUX peakuui. B3anmoaencreue cosen ¢
KHCJIOTaMU, OCHOBaHUSAMHM H COJIsIMU. Mcnionb30BaHue TaOIUIBI pACTBOPUMOCTH
JUTS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB cojeil. O0o0Ienne cBeeHuit 06
OKCHJaX, X KJIacCU(PUKAIMKA U XUMUYECKUX CBOMCTBaX. [ eHeTHUeCKue psiibl
METaJUIOB U HEMETAJUIOB. [ eHeTuuecKas CBA3b MEXAY KJIACCaAMHA HEOPTraHUYECKHUX
BEILECTB.

OKHCINTENbHO-BOCCTAHOBUTEIBHBIE peaKMU. OKUCIUTENID U BOCCTAHOBUTEND,

OKHUCJICHHE U BOCCTaHOBJIEHUE. Peakiny HOHHOTO 0OMEHA U OKUCITUTEIHHO-
BOCCTAaHOBUTENbHBIC peakinu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM 3JIEKTPOHHOTO Oananca. CBoiicTBa
MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIIIOB, KUCJIOT U COJIEH B CBETE
MPEACTaBICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCAX.
JemoncTpanuu. B3auMoaencTere NUHKA ¢ CEPOU, COTHON KUCIOTOM, XJIOPUAOM
meu (I1). Topenne marnusi. BzaumoneiicTBie XJI0pHO#M U CEPOBOAOPOIHOM BOJIBI.

JlabopaTopHBIE OIBITHI:

8. Peakiuu, xapakTepHbI€ JUIsl paCTBOPOB KUCIIOT (COJITHOW UM CEPHOM).

9. Peakiuu, XxapakTepHbI€ JIJIs1 pACTBOPOB IIEI0UEH (THAPOKCUIOB HATPHSI HIIU
KaJus).

10. [TonyuyeHue U CBOMCTBA HEPACTBOPUMOTO OCHOBAHUSI, HAIIPUMEP TUIPOKCH]IA
memu (I1). 11. Peakiuu, xapakTepHble [Jisi pacCTBOPOB coJiel (Hampumep, st
xnopuna meau (I0)).

12. Peakuiuu, xapakTepHbI€ JJIs OCHOBHBIX OKCUIOB (HaIpuMep, IJis OKCUaa
KaJIbLINSA ).

13. Peakuuu, xapakTepHbI€ JJIs1 KUCJIOTHBIX OKCUIOB (HANpUMeEp, ISl YTIECKUCIIOTO
rasa).

IMpakTukym 2 «CBoiicTBa PACTBOPOB JIEKTPOJUTOBY (3 1)

HNonuble peakuuu.

VY ClI0BUS TEUEHU XUMUYECKUX PEAKIIUNA MEXKITY pACTBOPAMH AJIEKTPOJUTOB J10
KOHIIA.

CBolCcTBa KMCJIOT, OCHOBAaHUM , OKCHJIOB U COJICH.

Pemenune skcnepuMeHTAIBHBIX 3a/1a4.



6. YuyeOHO-TeMaTHUYCCKHUI IIJIAH

1 BBeneunue 3
2 ATOMBI XUMHYECKHUX 10
2JIEMEHTOB
3 [IpocTsie BeriecTBa 9
4 CoenuHeHUs 13
XAMHYECKUX
9JIEMEHTOB
5 N3menenus, 7
MIPOUCXOISAIINE C
BEIECTBAMU
6 [Ipaktukym 1 3)
«IIpocreiimme
orieparuu ¢
BEIIECCTBOM
7 PactBopenue. 17

PactBopsl. Peakun
MOHHOT'0 OOMEHa U
OKHCIIMTEILHO-
BOCCTAHOBHTEIILHBIE
peaKunu

8 [IpakTukym 2 3
«CBolicTBa pacCTBOPOB
AIEKTPOJIUTOBY

8 Htoro 68

9 kiacce

Beenenne (10 u)

XapaKTEepUCTHKA JJIEMEHTA IO €T0 MOJOKEHUIO B IEPUOINYECKON CUCTEME
xuMmudeckux 3jaemeHToB Jl. 1. MenaeneeBa. CBoiicTBa OKCHUI0B, KUCJIOT,
OCHOBAHUU U COJIEN B CBETE TEOPUH DIIEKTPOJIUTUYECKON TUCCOLUALNU U
IIPOLIECCOB OKHUCIIEHUSA-BOCCTAHOBIICHUS. | €eHETHUECKHE PsIIbI METAILIIA U
HEMETaJLIA.

[TonsiTue o nmepexo HbIX neMeHTax. AMdorepHocTs. ['eHeTHUEeCKUl psin
MIEPEXOTHOTO JIEMEHTA.

[Iepronnyeckuil 3aKOH U IEPUOAUYECKA CUCTEMA XUMHUUECKHUX 3iieMeHTOB JI. 1.
MenzeneeBa B CBETE YUEHHS O CTPOEHUHU aroma. VX 3HaueHue.

CKOpOCTh XUMUYECKON PEAKIIMU. XUMHYECKOE PABHOBECHE.

3aBUCHUMOCTbH CKOPOCTH XMMUYECKOU peaKkuu OT IPUPOIbI pearupyromux
BEIIECTB, KOHLIEHTPALUA U TEMIIEPATYPBL.



Karanu3 u katanuzaropsl. OOpaTuMbie 1 HEOOpaTHUMbIE PEAKIIHH.
XHUMHUYECKOE PABHOBECHE CITOCOOBI €70 CMEIIEHUSI.

YupaxHenus:

1. JIaBaTh XapakTEepUCTUKY XMMHUUYECKOIO 3JIEMEHTA 10 MOJIOKEHUE PJIEMEHTA B
MIEPUOJNYECKON CUCTEME XUMHUYECKUX dJieMeHTOB J[.J. Meneneena.

2. JlaBaTh XapaKTEPUCTUKY JIEMEHTA MO KUCIOTHO-OCHOBHBIM CBOMCTBAM
00pa3yeMbIX UM COCTUHECHUIA.

3. KimaccudummpoBath XuMUYECKHUE PEAKIIMH 110 PA3THIHBIM ITPU3HAKAM.

Metanasl (154)

[Tosoxkenne MeTauioB B IEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHTOoB /1. 1.
MenneneeBa. Mertammueckas KpUCTAUIMYECKAsl pelIeTKa U METAJUINYECKast
XuMH4ueckas cBsi3b. OOmume gpusndeckue coricTsa MeTayyioB. CIiiaBbl, UX
CBOMCTBA Y 3Ha4YC€HHE. XMMUUYECKHE CBOWCTBA METAJIIOB KAK BOCCTAHOBUTEIIEH.
DIEKTPOXUMHUYECKUHN PSAIL HAIIPSHKEHUM METAJUIOB M €70 UCIIOJIb30BaHUE JUIs
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KOHKPETHBIX MeTaioB. CriocoObl
ITOJIYYEHHsI METAJUIOB: IUPO-, TUAPO- U ANEKTpomeTautyprus. Kopposusa metauios
U CrocoObl OOPHOBI C HEM.

OO1as XxapakTepUCTUKA IEJIOYHBIX MeTaI0B. MeTamisl B ipupoae. Oo6mue
cocoObl ux noiayuyeHus. Ctpoenue aromos. ll{enouHble MeTaIbl — MPOCThIE
BELIECTBA, UX (PU3NYECKUE U XUMHUECKHUE CBOICTBA. BaxkHele coeiMHeHNs
IIEJIOYHBIX METAJIJIOB — OKCHUbI, TUIPOKCU/IBI U COJU (XJIOPHIbI, KAPOOHATHI,
Cyib(aThl, HUTPAThI), UX CBOMCTBA U IPUMEHEHNE B HAPOJAHOM XO3AHCTBE.
Kanuiineie ynoopenusi.

OO01ast xapakTepuCcTHKa 31eMEHTOB riaaBHoi noarpynnsl I rpynnsl. Ctpoenue

aTomoB. lllerouHO3eMeNbHBIE METAJTBI — MPOCTHIC BEIIECTBA, UX (PU3NUECKUE U
XMMHUYECKHE CBOMCTBA. BaxkHelme coeJuHeHMS MISI0YHO3EMEIbHBIX METAIJI0B
— OKCH/IbI, TUJIPOKCUJIBI U COJI (XJIOPHUJIbI, KApOOHATHI, HUTPATHI, CYJIb(aThl U
dbocdartel), UX CBOMCTBA U MPUMEHEHNE B HAPOTHOM XO3SHCTBE.

Amomunnii. CTpoeHue aToma, PU3NYECKue U XMMUYECKUE CBOMCTBA MTPOCTOIO
BemiecTBa. COeITMHEHUS aTFOMUHUSL — OKCHUJ M TUIPOKCHI, UX aM(POTEepHBIN
xapakrep. Baxuenmme conu anmtomunus. [[puMeHeHne aaTrOMUHNS U €ro
COCIMHEHUM.

Kenezo. Ctpoenne aroma, GpuU3NUECKUE U XUMUUECKHE CBOMCTBA MPOCTOTO
BemiecTBa. I 'eHetnueckue psiasl Fea+ u Fes+. KauectBennble peakunu Ha Fe2+ u
Fes+. Baxkneine coiu sxeiie3a. 3HaUCHHUE JKejle3a, €ro COEAUHEHUN U CIUIaBOB B
MIPUPOAE U HAPOJHOM XO35IUCTBE.

JMemoncTpanun. OOpasiipl MEIOYHBIX U MIET0YHO3EMENbHBIX MeTallIoB. O0pa3ibl
CIUIaBOB. B3anMoiencTBrue HaTpus, JJUTUSA U KUIbLKS ¢ BOAOW. B3aumopaencreue
HATPHs U MArHUS ¢ KUCITOPOAOM. B3anMoieiicTBue METaliOB ¢ HEMETAJIJIaMH.
[Tonyuenue rugpokcuaos xkenesa (I1) u (I1I).

YupaxkHenus:



1./laBaTh XapaKTEPUCTUKY XUMUYECKUX FJIEMEHTOB-METAIIOB (IIETOUYHbBIX
METaJIJIOB, MAarHus, KaJbIys, aTFOMUHUS, KeJie3a) 10 UX MOJIOKEHUIO B
[Tepuoanueckon cucremMe xumuuecknx 3yeMeHToB . . MeHnneneena.

2.Ha3wiBaTh COCIMHCHUA MCTAJIJIOB M COCTABJIATh UX q)OpMy.III)I 110 Ha3BaHUIO.

3 OnuckIBaTh 00IME XMMUYECKUE CBOMCTBA METAJUIOB C IOMOIIBIO PYCCKOTO
S3bIKA U SA3bIKA XUMHH.

4.CocTaBasiTh MOJIEKYJISIPHBIE YPABHEHUS PEAKLIUN, XapaKTEPHU3YIOIINX
XMMHWYECKHE CBOWCTBA METAJJIOB M UX COCIMHEHUH, A TAK)KE DJIEKTPOHHBIE
YPaBHEHM IIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHHUS.

IIpakTukym 1 «CBolicTBa METAJLIOB M UX COeIMHEHUID (4 1)

[IpakTuueckast padota Nel OcyiiecTBiIeHNE EMOYKH XUMUYECKUX MPEBPAIICHUI
[Ipaktuueckast pabora Ne 2 ITonyueHue u CBOMCTBA COETMHEHUM METAIIJIOB
[TpakTrueckas padota Ne 3 DkcneprMeHTalbHbIE 331a4U 110 PACIIO3HABAHUIO U
IIOJIyYEHHIO BEILECTB

Hemetasuibi (20 1)

Bonopon, pusnueckue u XuMHUUECKHE CBOMCTBA BOJIOPO/IA, €T0 MOJIYYEHHUE U
MIPUMEHEHHUE.

Kucnopon, puznyeckue 1 XuMU4eCKHE CBOMCTBA, €T0 MOJIyY€HHUE U IPUMEHEHHUE.
Bona u ee coiictBa. PacTBoprMOCTh BelecTB B Boje. KpyroBopoT BosbI B
IPUPOJE.

["anorensr. Xnoposoaopoa. ConsiHas KUCIOTA U €€ COJIN.

Cepa. CrotiictBa u npumeHenue. Oxcubl cepsl (VI), ux nosydeHue, CBOMCTBa U
npumeHeHue. CepoBoIOpOHAs U CEpHUCTASI KUCIOThI. CepHasi KUCI0Ta U €€ COJIH,
UX MPUMEHEHHUE B HAPOJHOM X0351icTBE. OKHUCIUTENbHBIE CBOMCTBA CEPHOM
KHCJIOTHI.

A30T. CTpoeHHEe aTOMa U MOJIEKYJIbl, CBOMCTBA MTPOCTOI0 BEIIECTBA. AMMHUAK,
CTPOEHHUE, CBOMCTBA, MTOJy4YeHHE U NpuMeHeHne. Coaum aMMOHUS, UX CBOMCTBA U
npumenenue. Okcunel azota (1) u (IV). A3oTHas kucnora, ee CBOCTBa U
npuMmeHenue. Kpyrosopor asora.

®ochop. CtpoeHue aroma, alIIOTPONHS, CBOMCTBA O€II0TO M KpacHOTro ¢ocdopa,
ux npuMenenue. OcHOBHbIE coenuHenus: okcun hocdopa (V), oprodocdopHas
KHCIIOTa U ocdaThi.

VYrnepoa. Ctpoenue aToma, aJuloTPOIIHsI, CBOWCTBA AJTIOTPOMHBIX MOIU(DUKAIINIA,
npumenenue. Okcunel yriepoaa (II) u (IV), ux cBoiicTBa U NpUMEHEHHE.
KauectBenHas peakius Ha yriekucibiid ra3. KapOoHaTsl: KaJIbLIMT, COMIA, MOTAIII,
WX 3HAYEHHUE B IPUPOJIE U KU3HU yesoBeka. KauecTBeHHas peakius Ha KapOoHaT-
noH. Kpyrosoport yriepona.

Kpemnuii. CtpoeHne atoma, KpUCTAUIMYECKUA KDEMHUI, €r0 CBOMCTBA U
npumeHenue. Oxeun kpemuus (IV), ero npupoanbie pa3HOBUAHOCTU. CHIIUKATHI.
CrexJo.



JemoncTpanun. OOpasipl TAIOTEHOB — MPOCTHIX BEMIECTB. B3anmonencTpre
CEPBI C METAJUIAMH U KUCIIOPOIOM. B3anMoielicTBuE KOHLIEHTPUPOBAHHOM
a30THOM KUCJOTHI ¢ MeAbpt0. [lornomenue yrineM pacTBOPEHHBIX BEMIECTB HIIH
ra3zoB. OOpa31ipl MPUPOIHBIX COSAMHEHHH XJI0pa, cepbl, hocdopa, yrieposa,
kpeMHus. OOpa3ibl BaXKHEHIINX 1Sl HAPOJAHOTO X035UCTBA Cylb(haTOB, HUTPATOB,
kapOoHatoB, pocharos. O6pasiipl cTEKIa, KEPAMHUKH, IIEMEHTA.
Ynpa:xknenus. 1./[aBaTh XapakTEpUCTUKY XUMHYECKUX AJIEMEHTOB-HEMETAIIIOB
II0 MX IOJIOKEHUIO B llepnoanueckon cucreme Xumudeckux 3iueMeHnToB [l. 1.
MenneneeBa. 2.Ha3piBaTh CO€AMHEHNS HEMETAIIIOB U COCTABIIATH UX (DOPMYJIIBI IO
Ha3BaHMO. 3 ONUCHIBATh O0IME XMMUYECKUE CBOMCTBA HEMETAIIJIOB C TTIOMOIIIBIO
PYCCKOTO SI3bIKA U A3bIKAa XUMHH. 4.COCTaBIATh MOJIEKYJISIPHBIE YPABHEHUS
peaklnii, XapaKTEPUIYIOIINX XUMUYECKHE CBOMCTBA HEMETAJJIOB M X
COEJIMHEHHUM, a TaK¥KE AIEKTPOHHBIE YPAaBHEHHUS MMPOLIECCOB OKUCIICHHUS -
BOCCTAHOBJICHMUSI.

IpakTukym 2 «CBoiicTBa coeTMHEHUIT HEMETAILIOB) (5 1)

[Ipaktrnueckas pabora Ne4 DxkcniepuMeHTanbHble 3aaa4uu 1o Teme «Iloarpynna
KHCIIOPOJa»

[TpakTrueckas padota Ne 5 DkcnepuMeHTanbHble 3aaun 1o TeMe «lloarpymnisl
a30Ta U yriepoaa»

[TpaxTnueckas padota Ne 6 [lonydyenue, coOupanue u pacrio3HaBaHUE ra30B



Kpartkue cBeieHns1 00 OpraHu4ecKux coequHeHusx (5 u)

IIpeamer opranuveckoit xumuu. OpraHMyecKre COeTMHEHUs, 0COOEHHOCTH UX
CTPOEHUS U CBOMCTB U MPUYUHBI MHOTO00Opa3Hs.

YriaeBoaopoabl. YTIIeBOIOPObl B IPUPOJIE: MPUPOIHBIA U MOMYTHHIN HEQTAHON
ra3bl, HeTh. MeTaH U 3TaH, XUMUUYECKOE CTPOCHHUE MOJIEKYJI, CBOMCTBA (TOpEHUE,
paznoxenue). JleruaprupoBanue 3TaHa B 3TuieH. CoCTaB U CTPOECHUE MOJIEKYJIbI
stuieHa. JIBoiiHas cBs3b. [loHsTHE 0 peakunn nonumepuszauuu. [lonustunen, ero
npuMeHeHue. KauecTBeHHas peakuus Ha JBOWHYIO CBA3b. ALIETUIIEH, COCTAB U
CTPOEHHUE MOJIEKYJIbI, €T0 MPUMEHEHHE. APOMAaTHYECKUE YIiIeBOA0pObl. beH3on.
Kucsopoacoaep:kamnue oprannyeckue BemecTsa. DTUIOBBIA COUPT,
MHOTI'OaTOMHBIE CIIMPTHI HA PUMEPE IIuuepuHa. KauecTBEHHbIE peakiuu Ha
MHOT0aTOMHBIE€ CIUPTHI. OKUCIEHUE 3TUIIOBOrO CIUPTA B YKCYCHYIO KUCIIOTY.
[IpenenpHbIe 0OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHL. JKupsbl. [Tonstue 06
YTJIEBOIAX.

A3oTcoaepxaniue OpraHnyecKue BemecTrsa. AMHUHOKHCIIOTHI KaK ITIPOU3BOAHbBIC
KapOOHOBBIX KUCIOT. benku — BaxkHeWIIne BelecTBa KUBOW MIPUPOIBI.
JdeMoHncTpanuu. Moaenu MOJeKysI METaHa U IPYTrUX OPraHUYECKUX BEIIECTB.
OOeclBeunBaHuE HENPEAEIbHBIMU COEAMHEHUSIMU OPOMHOMN BOJBI U pacTBOpa
nepmanrasara kanus. ['openue cnupra. KauecTBeHHBIE peakiyy Ha
MHOT0aTOMHBIE CITUPTHI, Kpaxmail, 0enku. Peakuus «cepeOpsHOro 3epKanay C
rI0K0301. JleHaTypaius Oenka.

Ynpaxxkuenus. 1. CpaBHEeHHE CTPOEHUS U CBOMCTB yTJIEBOIOPOJIOB,

KHUCJIOPOJICOJIEPKAIMNX OPraHMYECKUX BEIIECTB, BAXKHEUIIINX MPUPOTHBIX
COCIMHEHNH.

O0001mIeHre 3HAHMH 0 XMMHUH 32 KyPC OCHOBHOM IKO0JIbL. [loaroroBka k
rocyaapcreeHHoi utoropo arrecrauuu (I'MA) (10 v)

[lepnonnueckuii 3akoH U llepuonnueckas cucteMa XuMAYeCKuX 351eMeHToB /1. .
MenpneneeBa. ®usndeckuii CMbICI MOPSIAKOBOTO HOMEpA JIEMEHTA, HOMEPOB
NIEPUOJIa U TPYNIbl. 3AKOHOMEPHOCTH U3MEHEHHMS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHHH B IIEPUOJIAX U TPYyNIax B CBETE MPEACTABIECHUN O CTPOCHUH ATOMOB
AJIEMEHTOB. 3HAYEHUE NEPUOANYECKOr0 3aKOHA. BHUIbI XUMHUECKHX CBSI3EH U
THUIIBI KPUCTANIMYECKUX PEIIETOK. B3aMMOCBS3b CTPOEHUS U CBOMCTB BELIECTB.
Knaccudukanus XuMHUECKUX peaklui o pa3iinydHbIM npu3HakaMm. CKopocThb
XMMHUYECKUX peakluil U pakTopsl, BIuUstouIe Ha Hee. OOpaTUMOCTh XUMUYECKUX
peaxiuii 1 crocoObl CMEIICHNUsI XUMUYECKOro paBHOBecUs. [IpocThie U cioxHbIe
BelecTa. MeTtamibl 1 HeMeTaJlibl. [ eHeTHuecKue psijibl MeTajlia, HeMeTaa u
nepexoHoro Metamuia. OKCUIbI M TUIPOKCHU Bl (OCHOBAHUSI, KUCIIOTHI,
am(poTepHbIe TUAPOKCUIBI), cosii. X cocTaB, kiaccudukanus u oo1me
XUMHUYECKHE CBOMCTBA B CBETE TEOPUH IJIEKTPOIUTHUECKON TUCCOIMAIIH.

YueoHo- HasBanwue riiaBbl KomuuecTBo
TeMATHYeCKUI 4aCcoOB
miaaH Ne



T'JIaBbI

1. Bsenenue 10
2. Mertamsl 15
3. Ilpaktukym 1 «CBoiicTBa METaIIOB U UX COCAUHEHUI» 4
4. Hemeramibl 21
5. IIpaktukym 2 «CBOICTBa COETMHEHUI HEMETAIIIIOBY S)
6. OpraHuyeckue BEIIECTBA 3)
7. XuMUs U KU3Hb 4

8. O06001IeHNe 3HaHUH IO XUMHH 32 KypC OCHOBHOM IIKOJBI 4

Bcero: 68y

7.0n1Mcanue y4e0HO-MEeTOAMYECKOr0 1 MAaTEePUAIbHO-TEXHUYECKOI0
o0ecrmeYeHusa
obpasoBaTtenbHOro npouecca
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C.I'abpuensu.-M.: Ipoda, 2017.

2.I'abpuensn O. C. Xumus. 9 kiacc: yue0. ayis o0eoopazonar. yupexaenunii / O.
C.I'abpuensu.-M.: Ipoda, 2017.

JlomomHUTEbHAS JINTEPATypa U DIEKTPOHHBIE METOINIECKUE TTOCOOHS:
1.T'a6puensa O. C. Xumus. 8 —9 knaccel: MmeToanueckoe nocodue / O. C.
["abpuensn, A. B. Kymniosa. - M.: [lpoda, 2015.

2.T'abpuensn O. C. Xumus. 8 knacc: HacToibHas kHura 118 yuutens / O. C.
["abpuensn, H. I1. Bocko6oitnukora, A. B. SImykosa. - M.: lIpoda, 2015.
3.I'abpuensu O. C. Xumus. 9 knacc: HactonbHas kaura st yuutens / O. C.
["abpuensn, H. I1. Bocko6oitnukosa, A. B. SImykosa. - M.: lIpoda, 2016.
4.TI'abpuensu O. C. Xumus. 8 Kiracc: KOHTPOJIbHBIE B MpoBepouHbie padoTsl / O. C.
["abpuensn [u ap.]. M.: Ipoda, 2014.

5.T'abpuensu O. C. Xumus. 9 kiacc: KOHTPOJbHbBIE U MpoBepouHbie padoThl / O. C.
["abpuensH [u ap.]. M.: poda, 2015.

HNHTepHET — pecypceshl 1JIsl yHAIIMXCS:

1. http://www.alhimik.ru - mosie3Hbie coBeThI, 3PPEKTHBIE OMBITHI, XUMUYECKUEC
HOBOCTH, BUPTYaJIbHBIN

Penterurop



2. http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii IKOJIBHBIA TOPTAT
CO CCBUIKaMHU Ha

00pa3oBaTeNIbHBIC CAUTHI [0 XMMHHU.

3. http://c-books.narod.ru - nrureparypa mo XxumMumu.

4. http://www.hemi.nsu.ru/ - uaTepHeT-yueOHUK «OCHOBBI XUMHI

5. https://resh.edu.ru/ - Poccuiickas 31eKTpOHHAs IIKOJIa

6. www.periodictable.ru - cOopHHK cTaTel 0 XUMUYECKHX DJIEMEHTaX,
WJUTFOCTPUPOBAHHBIN

IKCIIEPUMEHTAMH.

7. http://him.1september.ru/ -xxypHan « Xumus B mkoJe

8. http://lwww.hij.ru/ -xxypraan « XvuiMHs 1 )KA3HBY

9. http://chemistry-chemists.com/index.html - snexTpoHHBIH KypHAT « XUMUKHU U
XUMUSD).

https://teacher.examer.ru/app/chem/tests/d5c5c¢ - odpa3oBaTenbHas miargopma

«DIK3aMeH»

OobOopynoBanue

Kosuteknuu: pa3gaTouHblil MaTeEpUall: aJIFOMUHNAN, BOJIOKHA, KAMEHHBIN YIOJIb,
Kay4yK, METAJIJIbl, MUHEPAJbl ¥ TOPHBIE IMIOPOJBI — CBIPHE ISl XUMHUUYECKON
IPOMBIIIJIEHHOCTH, HA00Op XUMUYECKUX 3IEMEHTOB, HEPTh U MIPOIYKTHI €€
nepepaboTKH, TIaCTMACChI, CTEKJIO U U3AENUs U3 CTEKIa, TOILIMBO, YyTYH U CTallb,
1IKaJ1a TBEPIOCTH.

PeakTuBbl, HA0OOPHI

Monaenn

JemoHcTpannoHHble: KOMIUIEKT KpucTainueckux pemerok; Habop moaeneit
aTOMOB JIJIsl COCTABJICHHSI MOJIENIEN MOJIEKYI co cTepkHsamMu; Habop ais
cocTaByIeHHsI 00bEMHBIX Moaenel; [lepuonnueckas cuctema XUMUYECKUX
sanemeHToB /. 1. MenneneeBa; PacTBOpUMOCTb COJIei, KUCIIOT, OCHOBaHU B BOJIE;
[Tpubopsl, HAOOPHI NOCYABI U TA00OPATOPHBIX TPUHAMIEHKHOCTEH 11 XUMHUYECKOTO
DKCIEPUMEHTA

Cronuk noasémuslid; [1Itatue ais nmpooupok; IlTaTuB MeTaITHYECKUH;

8. [lnanupyempble pe3yJbTaThl H3yUeHHUsI Kypca XMMUHU B OCHOBHOM IIKO0J1e
B pe3ynbrare u3ydeHus XUMHUHM YYEHUK OCHOBHOM IITKOJIBI:

-HAyYHUTCS OCO3HABATh OOBEKTUBHYIO 3HAUNMOCTh OCHOB XMMHUYECKONW HayKH KaK
00J1aCTH COBPEMEHHOT'O €CTeCTBO3HAHMS, KOMIIOHEHTA OOIIEH KYJIbTYypHI U
MPAKTUICCKOMN JACSITCIIEHOCTH

YeJIOBEeKa B YCJIOBUSAX BO3PACTAIONICH «XUMHU3AIMI» MHOTHX cep KU3HU
COBPEMEHHOT0 O0IIECTBA;

- OBJIQJICET CUCTEMOW XUMUYICCKUX 3HAHUW — TIOHITHAMU, 3aKOHAMH, TCOPUSIMH U
SI3BIKOM HayKH,

MMEIOIITMMH BaKHOE 00I1e00pa3oBaTelIbHOE U IT03HABATEIIBHOE 3HAUCHHE,

CCTCCTBCHHOHAYYHBIMHU MCTOAAMH UCCICAOBAHHNA BCIICCTB U XUMHUYCCKUX
HBJ’IGHHﬁ, CBCACHUAMM 110 UCTOPUHN CTAHOBJICHUS XUMHU KAK HAYKH,



- MIOJIYYMT NPEACTABICHUE O CIIO)KHOM KOMIUIEKCE OTHOLIEHUN B CUCTEMAX
«YEJIOBEK — BEIIECTBO» U «BEIIECTBO — MAaTEPUAII — IIPAKTUYECKAs JEATEIBHOCTD,
O POJIM HAYKU B CO3[JaHUN HOBBIX MaT€PUAJIOB U NCTOYHUKOB YHEPTHUU;

- YCBOUT OCHOBBI XMMUYECKOM I'PaMOTHOCTH KaK OCHOBBI aHAJIN3a U
IUTAHUPOBAHMS SKOJIOTMUECKH O€30MacHOT0 MIOBEICHUS B LIEJIAX COEpEeKEHUs
3JI0POBbsI U OKPY>KAOLIEH CPEbl.

B npornecce u3ydeHnst XUMHAN y4aluicss OCHOBHOM IIKOJIBI:

- yOeuTCsl B TOM, UTO B OCHOBE MHOTHX SIBJICHHI KUBOU U HEKUBOU MIPHUPOIBI
JIEkKAT XMMAYECKUE IPEBPALICHNS HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB;

- YIIyOuT MpeCTaBICHNE O MaTepPUATbHOM €MHCTBE MUPA;

- OBJIaJICET YMEHUSMHU yCTaHABIMBATh CBSI3U MEXKY peaqbHO HAOII0JaeMbIMU
XUMHYECKUMH SIBJICHUSMU U TIPOLIECCAMU, TPOTEKAIOIMMU B MUKPOMUPE aTOMOB
¥ MOJIEKYJT; OOBSACHATH MPUYUHBI MHOTOOOPAa3Hsl BEIIECTB, 3aBUCUMOCTb UX
CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)Ke 00YCIIOBIEHHOCTh IPUMEHEHUS BEIIECTB
O0COOEHHOCTSIMHU UX CBOWCTB; aHAIU3UPOBATh U OOBEKTUBHO OILICHUBATh
JKA3HEHHBIC CUTYallUH, CBA3aHHBIE C XUMHUEH;

- IPUOOPETET HaBBIKK 0€30M1aCHOr0 0OpaIeHUs ¢ BELIECTBAMU, UCIIOJIb3YEMBIMU B

MOBCEITHEBHOMN KU3HU.

N3y4yeHnne XUMHUM NPEJOCTABUT YYEHUKY BO3MOYXKHOCTB:

- pa3BUBaTh U COBEPUICHCTBOBATH MHANBHUIYyaJIbHbBIE CTIOCOOHOCTH; HHTEPEC K
MUPY BEILLECTB U

UX MPEBPALLEHUI; 00111eyueOHbIe HHTEIIEKTYaIbHbIE YMEHUSI CIIOCOOCTBYIOIIHE
IPUOOPETEHUIO OTBITA TBOPUECKOM U MOMCKOBOU JAESATENILHOCTH, B YACTHOCTH
YMEHUS CPAaBHUBATH U KIIACCUPUIIMPOBATH OOBEKTHI, BBISBIATH IPUUMHHO-
CJIE/ICTBEHHBIE CBSI3U, (POPMYJIMPOBATH TUIIOTE3bI U IPOBEPSTH X B XOJI€
AKCIIEPUMEHTA, apTyMEHTUPOBATH BHIBO/IbI, OTCTAUBATh CBOC MHEHUE, UCIIOJIb3YSI
IIPU 3TOM aJIeKBATHBIE JOKA3aTEIbCTBA;

- MpUOOpETaTh HABBIKK PA0OTHI C PA3JIMYHBIMU UCTOYHUKAMH HH(POPMALIUHU 110
XUMUHU (CIOBapH,

CIPaBOYHUKH, XpecToMaThu, IHTEpHET U Jp.), a Takke yMEHHE 0ObEKTUBHO
OLIEHMBATh UH(POPMAIMIO O BEILIECTBAX, UX NMPEBPALLECHUAX U TPAKTUIECKOM
IPUMEHEHUHY;

- COBEpUICHCTBOBATh YMEHMS TUIAHUPOBATh U PALIMOHAJIBHO OPTaHU30BBIBATh
y4e0HO MMO3HABATEIbHYIO ACSITENbHOCTh, IPUMEHSTD MTOJIyY€HHbIE 3HAHUSI B HOBOM
CUTYaLNH;

- IpUOOpEeTaTh HABBIKK CaMOOOPA30BAHMS M MPAKTHYECKOTO COTPYIHUYECTBA IIPU
OpraHu3aluu

Y BBINIOJIHEHUN XUMUYECKOT0 SKCIIEPUMEHTA, IPOBEACHUH U 3aIIUTE YUEHUYECKHUX
MPOEKTOB MO UCCIEAOBAHUIO OT/IEIBHBIX BEIIECTB U XUMUYECKUX SIBJICHUIA,
HaO0JII0JaeMbIX B IPUPOJIE U MIOBCETHEBHOM KU3HH.

Takum 00pa3om, B pe3ysbTaTe U3y4YEeHHs] XUMHUHU B OCHOBHOM IIKOJIE YYEHUK
MOJIYYUT MOJArOTOBKY, JOCTATOUYHYIO JUIsl MPOAOJIKEHUSI OOYUEeHUS B CTapllen
IIKOJIE U CPEAHUX MPOPECCHOHATIBHBIX 00111€00pa30BaTENbHBIX YUPEIKICHUAX, a



TakKe MPUOOPETET KITI0UYEBBIE KOMIIETEHITNN, UMEIOIINE YHUBEPCATHHOE
PUMEHEHUE B JTOOOM BHUJIE IEATEIBbHOCTH.

[1nanupyemble pe3yabTaThl OCBOCHUS MPEAMETHOTO COJEPIKAHUS IO XUMUU
MPE/ICTABIICHBI IO OCHOBHBIM pa3jiefiaM CoJIepKaHUsl IPUMEPHON TPOrpaMMbl
OCHOBHOI'0 00I1IeTO 00pa30BaHUs [0 XUMHUH.

OcHosnvie nousmus xumuu (YpoOBEHb aTOMHO-MOJIEKYJISIPHBIX MPEACTaBICHH)
BbINTyCKHUK HAYYUTCS:

- OINTMCBHIBATh CBOMCTBA TBEPIBIX, )KUJIKUX, TA3000pa3HbIX BEIIECTB, BHIACIIST UX
CYIIIECTBCHHBIE

MIPU3HAKHY;

- XapaKTepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABIIMBATh
MIPUYUHHO CJICACTBEHHBIC CBSI3U MEXY JTAaHHBIMHU XapaKTEPHUCTUKAMH BEIICCTRA;
- PaCKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX MMOHATUN «aTOMY, «MOJIEKYJIay,
«XUMUYECKHUH JIEMEHT, «IIPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBOY,
«BAJICHTHOCTBY», UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

- n300paxkaTh COCTaB MPOCTEHIINX BEHIECTB C TOMOIIBIO XUMUUYECKUX (HOpMyYTT 1
CYITHOCTh XUMHUYECKUX PEAKIIUIA C TOMOIIbI0 XUMHUECKIX YPaBHEHUMH;

- BBIYUCJISITH, OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB, a
TaK)K€ MacCOBYIO

JIOJIF0 XUMUYECKOTO JIEMEHTA B COCIMHEHUSIX IS OIEHKH UX MPAKTUYECKON
3HAYUMOCTH;

- CpaBHHMBATh 110 COCTaBY OKCHJIbI, OCHOBAHMSI, KUCJIOTHI, COJIH;

- KJTacCU(UITPOBATh OKCHIBI 1 OCHOBAHHMSI 10 CBOMCTBAM, KHCJIOTHI U COJIH 10
COCTaBYy;

- OITMCBHIBATh COCTAB, CBOMCTBA M 3HAYCHHE (B MPUPOJIC U TPAKTUICCKOM
NEATEeIbHOCTH YeJIOBEKa)

MPOCTHIX BEIIECTB — KUCJIOPOIa U BOJOPO/IA;

- 1aBaTh CPABHUTEILHYIO XapaKTEPUCTUKY XUMUYECKHUX IIEMEHTOB U BAKHEUIIIUX
COEIMHECHUH

€CTECTBEHHBIX CEMEUCTB IEJIOYHBIX METAJUIOB U FaJIOT€HOB;

- TI0JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOU MOCYI0M;

- IPOBOJIUTH HECIIOKHBIE XUMUYECKUE OTBITHI U HAOTIO/ICHUS 32 U3MEHEHUSIMHU
CBOICTB BEIIECTB, B MIPOIIECCE UX MPEBPAILCHUI; COOJIIOAATH MPABUIIA TEXHUKU
0€30macHOCTH MTPHU MPOBEICHUN HAOIIOCHUI 1 OIBITOB,

- pa3nIu4aTh YKCIMEPUMEHTAIBHO KUCIOTHI U MIENOYH, TOJIB3YSACh HHINKATOPAMHU;
OCO3HaBaTh HEOOXOIUMOCTh COOJIO/IEHNS Mep O€30MaCHOCTH MpU 0OpALIEHUH C
KHCIIOTaMH | IIEJI0OYaMH.

BBITTyCKHHK TIOJTYYHUT BO3MOYKHOCTH HAYUNUTHCS:

-TpaMOTHO 00paIaThCs C BEMICCTBAMHU B ITOBCEIHEBHOM KM3HU;

- 0CO3HABaTh HEOOXOUMOCTh COOTIOJICHUS TTPABUI KOJIOTUUECKH 0€30MMacHOTO

MOBEJICHUS B OKPY>Kalolllel MPpUPOIHON Cpeie;

- IOHUMATh CMBICT U HEOOXOUMOCTb COOTIOZICHUS MPEMTUCAHUH, TTPE1JIaraeMbIX
B HHCTPYKLIUAX
10 MCIIOJIb30BAHUIO JISKAPCTB, CPEJICTB OBITOBOM XUMHUH H JIP.;



- HCIIOJIb30BATh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MIPU BBITIOTHEHUH
UCCJIEJOBATENBCKUX MPOEKTOB 110 XUMUU;

- pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIOJIb3Ysl CPEACTBA YCTHOU U
IMUCbMEHHOM

KOMMYHHMKAIUH [TPU padboTe C TEKCTAMU YyY€OHUKA U IOTIOJTHUTEIbHOM
JUTEPaTypOH, CIPaBOYHBIMU TaOJIUIIAMHU, IIPOSBIISATE TOTOBHOCTh K YBAYKEHUIO
MHOW TOYKH 3pEHUs IpU 00CYKIEHUU PE3yIbTaTOB BHIIIOJHEHHON PadOTHI;

- 00BEKTHBHO OLIEHWBATh HH(OPMAIIUIO O BEIIECTBAX U XMMHUECKUX MPOIIECCax,
KPUTHYECKH

OTHOCHTBCS K TCEBIOHAYYHON MH(OpMaINU, HETOOPOCOBECTHON peKIaMe,

KacaIOIHCﬁCH HCIIOJIb30BaHUS PA3JIMYHBIX BCUICCTB.

Ilepuoouueckuii 3aKoH u nepuoouyeckas cucmema

xumuueckux 3emeHToB /1. 1. MenaeneeBa. CTpoeHue BeliecTBa

BpinyCKkHUK HAy4IuTCS:

- KJ1acCu(PUIMpoBaTh XUMUUECKUE FJIEMEHTHI HA METAJIIbI, HEMETAJIbI, JJIEMEHTHI,
OKCHJIbI U

TUAPOKCUIBI KOTOPBIX amM(pOTEPHBI, © HHEPTHBIE 3JIEMEHTHI (Ta3bl) /71 OCO3HAHUS
BA)KHOCTU

YIIOPSAIOYEHHOCTH HAyYHbIX 3HAHUN;

- packpbIBaTh CMBICI nepuoandeckoro 3akona /l. 1. Menneneesa;

- OIMMCBIBATh U XapaKTEPU30BaTh TAOJIUUYHYIO (POPMY MEPUOTUIECKON CHCTEMBI
XUMHYECKHUX JIEMEHTOB;

- XapaKTEepU30BaTh COCTAB ATOMHBIX SJIEP U PACIPEACICHUE YUCIIA 3JIEKTPOHOB I10
AJIEKTPOHHBIM CIIOSIM aTOMOB XUMUYECKHUX 3JIEMEHTOB MAJIBIX MTEPHUOJIOB
MEPUOIMYECKON CUCTEMBI, a TAKXKE KAJIUS U KaJIbLIUS;

- pa3nuyaTh BUJIbl XUMUYECKOUN CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJITNYECKYIO;

- n300paxkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEUIECTB, 00PA30BaHHBIX
XAMHUYECKUMH CBA3SIMHU PA3HOTO BUJA;

- BBISIBJISITh 3aBUCUMOCTB CBOVMCTB BEILIECTB OT CTPOEHUS UX KPUCTALUIMYECKUX
PELIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAUINYECKHX;

- XapaKTEepHU30BaTh XUMUYECKHUE FJIEMEHTHI U UX COCAUHEHUS HA OCHOBE
MIOJIOKEHUS DJIIEMEHTOB B MEPUOAMYECKON CUCTEME U OCOOCHHOCTEN CTPOCHUS UX
aTOMOB;

- OMMCHIBATh OCHOBHBIE ATaIbl OTKpbITUS 1. 1. MeHnneneeBbIM NepUOANYECKOTO
3aKOHA U IEPUOJNYECKON CUCTEMbI XUMUYECKUX AJIEMEHTOB, KU3Hb U
MHOT'000Pa3HYI0 HAy4YHYIO JACSTEILHOCTh YUCHOTO;

- XapaKTEepHU30BaTh HAYYHOE U MUPOBO33PECHUECKOE 3HAUCHUE MEPUOINUECKOTO
3aKOHA U MIEPUOIUYECKOM CUCTEMBI XUMUYECKUX d51eMeHTOB 1. 1. MeHneneena;

- 0CO3HaBaTh HAYYHBIE OTKPBITHS KaK Pe3yJIbTaT JIUTEIbHBIX HAOII0ICHUH,
OIIBITOB, HAYYHOU IOJIEMUKH, IPEOJOJIEHUS TPYAHOCTEN U COMHEHUN.
BhINyCKHUK NMOJIYYUT BO3MOKHOCTh HAYUYUTHCS:

- OCO3HABAaTh 3HAYCHUE TEOPETUUECKUX 3HAHUM JJIS PAKTUYECKOU JIESITETbHOCTH
YEJIOBEKA,



- OMUCHIBATh U3YYCHHBIC OOBEKTHI KAK CUCTEMBI, PUMEHSSI JIOTUKY CHCTEMHOTO
aHaIn3a;

- IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX NEPUOJUUECKON CUCTEMbI XUMUYECKUX
AJIIEMEHTOB JIJIs1 OOBSCHEHUS U MPEABUACHUS CBOMCTB KOHKPETHBIX BEILIECTB;

- pa3BUBaTh HHOOPMAITMOHHYIO KOMIIETEHTHOCTh MMOCPEACTBOM YTIyOJIeHUs

3HAHUH 00 HCTOPHUU CTAHOBJICHUA XUMHYECKOU HAaYyKH, €¢ OCHOBHBIX HOHHTHﬁ,
NEPUOANICCKOI0 3aKOHA KaK OJJHOI'O U3 Ba)KHEHIIINX 3aKOHOB IMpUPOJhbI, a TAKKC O
COBPCMCHHBIX NJOCTHXKCHUAX HAYKHN U TCXHUKHU.

MHuoroo6pa3ue XUMHUECKUX peaKiui

BBITTyCKHUK HAYYUTCS:

- 00BSCHATH CyTh XUMHUUYECKHX MPOIIECCOB U UX MPUHIMITHAIIBHOE OTINIUE OT
buznyeckux;

- Ha3bIBaTh MPU3HAKH U YCIOBHSI MPOTEKAHUSI XUMUYECKUX PEAKITUN;

- YCTaHABIMBATh MPUHAJICKHOCTh XUMHUYECKON PEAKIINH K ONPEICTICHHOMY TUITY
10 OTHOMY U3 KJIacCU()UKAIIMOHHBIX TIPU3HAKOB: 1) 1O YKCITy U COCTaBy
MCXOJIHBIX BEIIECTB U MPOJIYKTOB Peakluu (peakiuu COeTMHEHUS, PA3TIOKECHHUS,
3aMelleHust 1 00MeHa); 2) TI0 BBIJEICHHUIO WM MOTJIONIEHUIO TEIJIOTHI (peaKiuu
9K30TEPMHUUYECKUE U SHTOTEPMUUECKHE); 3) IO U3MEHEHUIO CTETIEHEH OKHUCIIEHUS
XUMHUYECKUX JIEMEHTOB (PEaKIMi OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIC);

4) mo oOpaTUMOCTH MpoIiecca (peakiuy oopaTuMbie 1 HEOOpaTUMBIE);

- Ha3bIBaTh (DaKTOPBI, BIUSIONINE Ha CKOPOCTh XUMUYECKHUX PEAKIIUN;

- Ha3bIBaTh ()aKTOPHI, BIUSAIONINE HA CMEIICHIE XUMHUIECKOTO PAaBHOBECHS,

- COCTABJIATH YPAaBHEHUS AJIEKTPOIUTHIECCKON AUCCOIHAIINH KUCIIOT, IIeT0UeH,
COJICH; MOJHBIC U

COKpalIEHHbIE HOHHBIC YPABHEHUS PEaKIil 0OMEeHa; ypaBHEHUS OKHUCIUTEIHHO-

BOCCTaHOBHUTCIBHBIX peaKHI/Iﬁ;

- MPOTHO3UPOBATH MPOAYKTHI XMMUYECKUX peakiuil 1o Gopmysiam/Ha3BaHUSIM
MCXOJ/IHBIX BEIIECTB; ONPEACIISIThH UCXOIHBIC BEIIeCTBa M0 (hopMyiam/Ha3BaHUSIM
MPOAYKTOB PEaKIIUU;

- COCTaBJISITh YPABHEHUSI pEAKIIMH, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH
(«1eroyKey) nmpeBparieHuil HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

- BBISIBJISITH B IIPOLIECCE KCIEPUMEHTA ITPU3HAKHU, CBUACTEIbCTBYIOIIUE O
IIPOTEKAHUU XUMUYECKON PEAKLINH;

- IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO
BEILIECTBA;

- ONPEAENATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCJIOT U LIEIOYEH 1O
VM3MEHEHUIO OKPACKH UHIAUKATOPOB;

- IPOBOAUTH KAYECTBEHHBIE PEAKIMH, ITOATBEPKAAIOIINE HATMYNUE B BOJIHBIX
pacTBOpax BEIIECTB OT/ICJIbHBIX KATHOHOB U aHUOHOB.

BhINyCKHUK MOJIYYUT BO3MOKHOCTDh HAYUYUTHCS:

- COCTaBJISITh MOJICKYJISIPHBIE Y MOJHBbIC HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM
MOHHBIM YPABHECHUSIM;



- IPUBOAUTH IPUMEPHI PEAKIIUNA, MTOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U
MEX/y OCHOBHBIMH KJIaCCAaMU HEOPTaHUYECKUX BEILIECTB;

- MPOTHO3UPOBATH PE3YyJIbTAThl BO3JACHCTBHS PA3IUUHBIX (PAKTOPOB HA U3MEHEHHE
CKOpPOCTH

XUMHYECKOUN pEeaKInu;

- MPOTHO3UPOBATH PE3YyJIbTAThl BO3ACHCTBUS Pa3IUYHBIX (PAKTOPOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHSI.

BhINMyCKHUK TOJIYYUT BO3MOKHOCTh HAYUHUTHCSI:

- IPOTHO3UPOBATH XUMHUUYECKHE CBOKMCTBA BEUIECTB HA OCHOBE UX COCTaBa U
CTPOEHHUS;

- MPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MIPOSBIIATh OKHUCIUTEIBHBIC HITN
BOCCTAHOBUTEJLHBIE CBOMCTBA C YUYETOM CTENICHEN OKHUCIICHUS 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAaB;

- BBISIBJISITH CYILIECTBOBAaHME F'€HETUUECKON B3aUMOCBSI3M MEXK/y BEIIECTBAMU B
pAxy: mpoCToe

BEIIECTBO — OKCHUJI — THJPOKCHUJ — COJIb;

- XapaKTepU30BaTh 0COOBIC CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM
KHUCJIOT,

- IPUBOJIUTH IPUMEPHI YPABHEHUM peaKkivii, JICKaAIIUX B OCHOBE MPOMBIIIJICHHBIX

CIOCOOOB MOJYYEHUS] aMMHaKa, CEPHOM KUCIIOThI, YyT'yHA U CTaJIu;

- OIIUCBIBAThb (bHSH‘IGCKI/Ie U XUMHUYCCKHUC ITPOLCCCHI, ABJIAIOMNCCA 9aCTbIO
KpyroBopoTa B€CIICCTB B IIPUPOIC,

- OPTaHHU30BbLIBATDH, ITPOBOAUTE YUCHHUYCCKHUC ITPOCKTHI 110 UCCIICAOBAHUIO CBOMCTB
BCHICCTB, MMCIOIUX BAKHOC ITPAKTHUYCCKOC 3HAYCHUC.
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