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Pabouas nporpaMmma 0CHOBHOI0 0011er0 00pa3oBaHUA

0 XUMHH
8-9 ki1accel PI'OC 000

[Iporpamma o XMMuM AJi1 OCHOBHOM IIKOJIBI MpeHA3HAaYeHa JAJid yqaiuxcs 8-9
kiaccoB MBOY «Yceth-CocHoBekoit OOIII», nzydaromux npeamMeT XUMUs.
HopMmaTuBHBIC IPABOBbIEC JOKYMEHTbI

PaGouas nporpamma o xumuu §8-9 kiacchl AJis OCHOBHOM IIKOJIBI COCTaBJI€HA B
COOTBETCTBHH C

- Koncturymueit Poccuiickoit @enepanuu (c1.43);

- GenepanbHbIM 3aK0HOM OT 29 nekadps 2012 r. Ne 273-d3 «O6 oOpazoBaHuu B
Poccuiickoit @enepannmny;

- [Ipuka3z MunoOpnayku ot 17.12. 2010r. Ne 1897 «O0 yTBepkACHUH U BBEACHUU
B feiicteue @PI'OC OO0y;

- [Ipuka3z MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkA€HUHN U BBEICHUU B
nericreue ®I'OC cpeanero( moaHOro) 00IIero 00pa3oBaHUs»;

- [Iucemo MunucrepcTBa oOpazoBanus 1 Hayku PD ot 19 anpens 201 1r. Ne03-
255 «O BBeaeHUM QeaepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTENbHbBIX CTAHIAPTOB
o01rero oOpa3oBaHUsY;

- (DGZIGPEUILHOFO rocyaapCTBCHHOI'O O6paSOBaT€JII>HOFO CTaHdapTa OCHOBHOI'O

oOmrero oopaszoBanus (nmpuka3 MuHuCTepcTBa 00pa3zoBaHus U Hayku Poccuiickoi
®deneparuu ot 17 gexadps 2010 . Ne 1897);

— denepanbHbIi epeyeHb y4eOHUKOB, PEKOMEHOBAHHBIX (JIOMYIIIEHHBIX) K
MCIIOJIb30BaHHIO B 00pa30BaTEILHOM MPOIIECCE B 00PA30BATENBHBIX YUPEKICHUSX,
peaTu3yIOIIKX MPOTPaMMbl 00IIEr0 00pa30BaHMS;

- Yuebnniit ian MBOY «Ycte-Cocrobckoit OOy Ha 2024-2025 yueOHbI# TO/I.
- [Iporpamma k yueOHHKaM 110 XUMHUH 1Sl 8-11k1accoB 0011e00pa3oBaTeIbHBIX
yupexaenuit aptopa O.C. I'abpuensna (M.: poda).

CTpykTypa 10KyMeHTa

TexcT pabodeil mporpaMMBbl BKIFOUAET B C€0s CIEAYIONTUE CTPYKTYPHbBIE
KOMITOHEHTHI:

1. IlossicHuTEIBbHAS 3aIIMCKA;

. O0m1as xapakTepucThKa y4eOHOTO IIpeIMETa;

. Onucanue MecTa npeaMeTa B yueOHOM IIJIaHE ;

. [Inanupyemsble pe3ynbTaThl U3Yy4EHUsI YIEOHOTO MPEAMETA;
. ConepxaHue yueOHOro peMeTa;

. YueOHO- TeMaTUYEeCKUH TUIaH;

~N O bk W

. Oncanne yaeOHO-METOIMYECKOTO U MATEPHAITBHO —TEXHUYECKOTO
obOecrnieueHus: 00pa3z0BaTEIBLHOIO MPOIECCA;

8. [lmanupyemble pe3ybTaThl U3YYEHHS Kypca XMMUHA B OCHOBHOM IIKOJIE



OcHoBHOe 00111€€ 00pa3oBaHuEe — BTOPasi CTyNeHb 0011ero oOpazoBanus. OIHON
13 BOKHEUIIINX 3a7]a4 3TOTO dTara sIBSIETCS MMOATOTOBKA 00 yJArOIINXCS K
OCO3HAHHOMY ¥ OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO M MPOPECCHOHATBHOTO
myTr. OOy4Jarommecs T0KHB HAyYUThCS, CAMOCTOSITEIFHO CTABUTh LU U
OTIPECISITh MYTH UX JTOCTHYKCHHS, HCTIOJB30BaTh MPUOOPETEHHBIN B IIIKOJIE OTIBIT
JEeSATENbHOCTU B peabHOM XKU3HU, 38 paMKaMU y4eOHOro mpolecca.

eablo peanuzainy OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO OOIIIETO
o0pa30BaHUs 10 YYeOHOMY MPEAMETY « XUMUSD» SABJISCTCS YCBOCHHUE COIEPIKAHUS
MpeIMETa U JOCTIKEHUE 00YJaIONTUMUCS PE3yJIbTaTOB U3yUCHUS B COOTBETCTBUU
¢ TpeboBanusiMu GI'OC ocHOBHOTrO 00111€T0 0OpPA30BAHUS K1 OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl.

3agaum W3ydeHHs] XMMHUH Ha CTYTICHM OCHOBHOTO 00IIIero 00pa3oBaHus, KOTOPhIC
(GOPMHUPYIOTCST HA HECKOIBKUX YPOBHSX:

(hopmupoBaTh y 00y4aronuxcs , YMEHUs BHJICTh U IOHUMATh IICHHOCTh
o0pa3oBaHus, 3HAYMMOCTh XUMHUYECKOTO 3HAHUS IS KaXKJO0T0 YeIOBeKa
HE3aBHCHMO OT €ro NpodecCuOHaIbLHOM J1eITeTbHOCTH;

(hopMuUpPOBATH NPEICTABICHUS 0 XUMUYECKOW COCTABIISIIOIICH

GCTCCTBGHHOHay‘IHOﬁ KapTUHHBI MUpa, YMCHHA OOBSICHITH OOBEKTHI U IMPpOHICCChI
01<py>1<a101116171 JICfICTBHTCJIBHOCTI/I, HUCIIOJIB3YA OJIA 3TOI'O XUMHWYCCKUC 3HAHUSA

OBJIaJIeBATH METOJaMU HAyYHOTO TTO3HAHUSA JIJISl OOBSICHEHUS XUMUYECKUX
SBJICHUN U CBOMCTB BEUIECTB, OLIEHKU POJIM XUMUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTMH U MOJYYEHUH HOBBIX MAaT€pUAJIOB;

BOCHUTBHIBATH YOEKJIEHHOCTh B O3UTUBHON POJIM XUMHH B )KU3HU COBPEMEHHOTO
o01recTBa, HE0OOXOIUMOCTH TPAMOTHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO U
OKPY’KAIOIIEH CPEAE;

NPUMEHSITh TIOJy4YE€HHbIE 3HaHUA JIJIs1 0€30MacCHOr0 UCTIOIh30BAHMUS BEIIECTB U
MaTEpHUAJIOB B OBITY, CEIbCKOM XO35SHUCTBE M HA MPOU3BOJCTBE, PEIICHUS
NPaKTUYECKUX 3aJ1a4y B IOBCETHEBHOMN KU3HU, IPEAYIPEKICHUS SIBICHUN,
HAaHOCSIIMX BpEJl 340POBBIO YEIOBEKA U OKPYKAIOUIEN CPEJIE;

Pa3BUBAThH [I03HABATEIBHBIC HHTEPECH], MHTEIUICKTYaIbHbIE U TBOPUYECKUE
CIIOCOOHOCTH YYaIIUXCs B MPOIIECCE U3YUEHUSI UM XUMUYECKON HAYKH H €€
BKJIaJla B COBPEMEHHBIN HAYUYHO-TEXHUYECKUU IPOrPECC;

(popMmupoBaTh BaxKHEIINE JIOTUYECKHUE OTIEPALIMK MBIILICHUS (aHAJIN3, CUHTE3,
000011IeHre, KOHKPETU3AaIHsl, CPABHEHHE U JIP.) B MPOIIECCE MMO3HAHMS CUCTEMBI
BAXKHEUIINX MMOHITUN, 3aKOHOB U TEOPUM O COCTaBE, CTPOCHUU U CBOMCTBAX
XUMHUYECKHX BEUIECTB;

OBJIA/IeBATh KJIIOYEBBIMU KOMIIETEHIINSIMU (y4eOHO-TI03HABATEIIbHBIMH,
nH(OPMAITMOHHBIMH, IIEHHOCTHO-CMBICTIOBBIMA, KOMMYHUKATHBHBIMH ).

2.00mas xapakTepucTHKA Y4e0OHOI 0 mpeaMera
B cootBetcTBUUN ¢ DenepanbHbIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM

CTaHJapTOM OCHOBHOTO 00111er0 00pa30BaHUs y4allluecs: JOJKHbBI OBIaeTh
TaKUMU [MO3HABATEIbHBIMU YUYEOHBIMU JEHCTBUSIMU, KaK YMEHHE (OPMYJIUPOBATH



npo0eMy U TUHOTE3Y, CTAaBUTh LETU U 33J]a4H, CTPOUTD IJIAHBI TOCTHXKEHUS
LI€JIEW U PELICHUs IIOCTABJICHHBIX 3a/1a4, IPOBOJUTH IKCIIEPUMEHT U Ha €TI0 OCHOBE
JIeJ1aTh BBIBOJBI M YMO3AKIIOYEHHUs, IPEACTABIIATE UX U OTCTAUBATH CBOKO TOUYKY
3penus. Kpome Toro, ydamuecs JOJKHBI OBJIAJIETh IPUEMAaMU, CBSI3aHHBIMHU C
OIPEAECICHUEM ITOHATUI: OIPAHUYMBATh UX, ONMCHIBATH, XapaKTEPU30BaTh U
cpaBHuBaTh. Clie10BaTENbHO, TPU U3YYEHUHU XMMHUHU B OCHOBHOM IIKOJIE YYaIIUECs
JOJIKHBI OBJa/I€Th YYEOHBIMU JEHUCTBUSMH, MO3BOJISIOIIUMU UM JJOCTHYb
JUYHOCTHBIX, IPEAMETHBIX U META MPEIMETHBIX 00pa30BaATENbHbBIX PE3YIbTATOB.
OcobenHocTu coaepkaHus 00yueHUs] XMMHUU B OCHOBHOI 1IKOJIE 00YCIIOBJIEHbI
cnenupUKOd XMMUU KaK HAyKH M MOCTaBJIEHHBIMU 3a/1ayaMu. OCHOBHBIMU
npoOsiieMamMu XMMUU SBIISIOTCS U3YYEHUE COCTaBa U CTPOCHHUS BEILIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOECHUsI, IIOJIyYEHUE BEIIECTB C 3aJaHHbIMU
CBOWCTBaMH, UCCIIEIOBAaHNE 3aKOHOMEPHOCTEN XUMUUYECKUX PEAKLIUU U IIyTEN
YIPABJICHUS UMU B LIEJISIX NIOJyUYEHUS BELIECTB, MATEPUAJIOB, JHEPTUH.

[Ipenmaraemoe mocoOue 1Mo XMMUU PacKpbIBaeT BKJIA] y4eOHOrO MpeaMeTa B
JOCTH)KEHUE TeJIe OCHOBHOTO O0IIIET0 00pa30BaHUs U ONpeesieT BAKHEHIIIHE
coep KaTeIbHbIC JIUHUU MPEIMETA:

- «BEIIECTBO» — 3HAHHME O COCTAaBE U CTPOCHUHU BEIIECTB, UX CBOMCTBAX U
OMOJIOTMYECKOM 3HAYCHUU;

- «(XUMUYECKas PEeaKLMs» — 3HAHUE O MPEBPAIICHUSIX OJJHUX BEIIECTB, B IPyTHE,
YCJIOBHUSX MPOTEKAHUS TAKUX MIPEBPAIEHUN U CIIOc00ax YIpaBJIeHHS PEaKIUsIMU;
- (MPUMEHEHUE BEIIECTB» — 3HAHUE U OMBIT 0€301aCHOTO 0OpAIICHUS C
BEII[ECTBAMH, MaTeprajJaMH | MpolleccamMu, HEOOXOAUMBIMU B OBITY U Ha
IIPOU3BOJICTBE;

- «SI3BIK XUMHUU» — ONIEPUPOBAHUE CUCTEMOMN BAXXHEHIIUX XUMUYECKUX TTOHSITHI,
3HAHUE XUMUYECKON HOMEHKIIATYpPHhI, T.€. UX Ha3BaHUA (B TOM YHUCJIE U
TPUBHUAJIbHBIC), BIIAJICHUEC XUMHIECCKON CUMBOJIMKON (XUMHYECKUMH (HOpMYJIaMu 1
YpaBHEHHSIMH), a TAK)KE IMPaBHIIa MIEPEeBOIa MHGOPMAIIUH ¢ €CTECTBEHHOTO SI3bIKa
Ha SI3bIK XUMHUH U OOPaTHO.

ITockobKY OCHOBHBIE COJIEpKATENIbHBIE TUHUM IIKOJIBHOTO Kypca XUMHUU TECHO
nepermieTeHbl. B nmporpaMmme coiepkaHue IpeACTaBICHO HE 110 JUHUSM, a 10
pazzaenam.

3HAYUTETBHOE MECTO B COJICP)KAHUN Kypca OTBOJUTCS XUMHUUYECKOMY
skcriepuMeHTy. OH 103BOJIIET ChOPMHUPOBATH Y YUAITUXCS CIISIIUAILHBIC
MpeIMETHBIE YMEHHS pad0TaTh ¢ XUMUYECKHMMHM BEIlIECTBAMHU, BBITIOIHSTH MTPOCTHIE
XUMHUYECKHUE OTBIThI, HAYYUTh UX 0€30MaCHOMY U SKOJOTUUYECKU TPAMOTHOMY
0OpallleHHIO C BEIECTBAMU B OBITY U Ha MPOU3BOJCTBE.

[IpakTrueckue paboOTHl CrPYNIUPOBAHBI B OJIOKM — XUMHYECKUE MPAKTUKYMBI,
KOTOpBIE CIYKaT HE TOJBKO CPEJICTBOM 3aKPEIUICHUS YMEHUW U HABBIKOB, HO U
KOHTPOJIS KauecTBa UX chopMUpOBaHHOCTHU. [1o cCBoeMy yCMOTpeHHIO, a TaKkKe
HCXO/s1, U3 BO3MOXKHOCTEH IIKOJBHOTO KaOMHETa XMMHUH, YUUTEIIh MOKET
W3MEHHUTD U



CTPYKTYPY MIPEACTABICHHOTO B MpOrpaMMe MpaKTUKyMa, HalpUMED, YBEITUYHTh
YHUCJI0 Ta0OPaTOPHBIX PA0OT 3a CYET COKpAIEHHUS IEMOHCTPAIIHA.

DT0 BO3MOXKHO TTPH HEOOIBIION HAMTOJIHIEMOCTH KJIACCOB B CEJIbCKUX ITKOJaX,
0COOEHHO MAJIOKOMILJIEKTHBIX.

['maBHOE OTIIMYHME TIpEITIaraeMOM MPOTrPaMMBbI 3aKITFOYAETCS B IBYKPATHOM
YBEJIMUCHUH BPEMEHHU, OTBEACHHOTO Ha M3ydeHue pas3zena «MuoroobOpasue
BEIIECTB». DTO CBSA3aHO CO CTPEMJICHHMEM OCHOBATEIHLHO OTPabOTATh BaKHEHIITHE
TEOPETUUYECKUE TTOJIOKEHUS Kypca XUMHUH OCHOBHOM IITKOJIBI HA 00TaTOM
(aKTOIOTUIECKOM MaTepHajie XMMHH 3JIEMEHTOB M 00pa30BaHHBIX MU BEIIIECCTB.

3.0nucanue MecTa y4eOHOro npeaMera B ydeOHOM ILIaHe
B nporiecce ocBoeHus mporpaMMbl Kypca XUMUHM JIJ11 OCHOBHOM IITKOJIBI y4YaIuecs
OBJIQJICBAIOT YMEHUSIMHU CTaBUTh BOMPOCHI, HA0JII0OAaTh, OOBSICHSTH,
KJ1acCU(PUIIUPOBATH, CPABHUBATD, MPOBOIUTEH AKCIIEPUMEHT U UHTEPIPETUPOBATH
BBIBOJIbI HA €70 OCHOBE, OTPEICIIATh HCTOUHUKHA XUMUYECKON nHpOpMaIInH,
MoJIy4aTh U aHAJIM3UPOBATh €€, a TAK)KE TOTOBUTH HA ATOM OCHOBE COOCTBEHHBIM
UH(OPMAIIMOHHBIN MPOAYKT, TPE3EHTOBATH €r0 U BECTH JUCKYCCHIO.
[Tporpamma kypca XUMUU 1151 OCHOBHOM IIKOJIBI pa3padaThiBajiach ¢ y4ETOM
NepPBOHAYATBHBIX MPE/ICTABIICHHUH, MOJYYCHHBIX YUaITUMUCS B HAYaIbHOM IIIKOJIE
Ipu U3yYeHUH oKpyKaromiero mupa. [Ipennaraemas mporpamma, XoTsi U HOCUT
OOLIEKYIBTYPHBIN XapakTep U HE CTABUT 3a7a4y NpodhecCuOHATBHON
MOJIFOTOBKUYYAITUXCsI, TEM HE MEHEE, IMO3BOJISIET UM OIPEIEIUTHCS C BHIOOPOM
npoduiist 00ydeHus B cTapiiei mkose. B mporpamme npeaycMoTpeHo pe3epBHOE
BpeMsi, TaK KaK peajibHas MPOI0JKUTEILHOCTh Y4EOHOTr0 ro/ia BCerjaa
OKa3bIBAETCSl MEHBIIIE HOPMATUBHOM.
VYyeOHoe conepkaHne Kypca XUMHUU BKIIOUAET:
Xumus. 8 knacc. 684, 24 B HEJICITIO
Xumus. 9 knacc. 68 4, 24 B HEJISITIO
Jlnst peanuzanuu paboueit mporpaMmbl B yueOHOM uiane MbOVY «YcTb-
Cocuorckas OOII» 44 (Bcero Ha mepuoj oOydeHus ) 1Mo 24yaca B HEJENTo ¢ 8 1o 9
KJacc, Bcero B roj 1364. YueOusiii roa B 8- 9 kitacce paccuntad Ha 34 Henenu.
ABtopckas yaeOHas nporpamma O.C.I'abpuensia «IIporpamMma ocHOBHOTO 00111€T0

obpazoBanus. Xumus. 8-9 kmacce». M.: lIpoda,2012. (PI'OC);

4.IlnanupyemMblie pe3yJbTaTbl 00y4eHUS

Yuawueca oonscnvt 3name:

- XMMHYECKYIO CUMBOJIUKY (3HAKH XUMHUYECKUX DJIEMEHTOB, ()OPMYIIBI
XUMUYECKUX BEIIECTB U YPAaBHEHUS] XUMUYECKUX PEaKIU;

- Baxxneime XuMHUYE€CKHUE MOHITUS: XUMHUUECKHUI 3JIEMEHT, aTOM, OTHOCUTEJIbHAS
aTOMHAas U MOJICKYJISIpHAs MacChl; HOH, XUMHYECKas CBSI3b, BEIIECTBO,
KJIaccuuKaIys BEIecTB, MOJIb, MOJIIPHAs Macca, MOJIAPHBIM 00BbEM, XMMUYECKas
peakiysl, KiaccuduKamus peakiiuii, OKUCIUTENb U BOCCTAHOBUTEb,



OKHCJICHUEC U BOCCTAHOBJICHHUC,

- OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAHEHUS MAcChl BEMIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTBA, 3aKOH ABOrajipo, nepuoandeckuii 3axkon 1. 1.
Menneneesna.

Yuawueca oonscnot:

— Ha3piBaTh XUMHUYECKHE PJIEMEHTHI, COEAMHEHUS U3yYCHHBIX KJIACCOB; TUIIBI
XUMUYECKUX PEaKIU; BUAbl XUMUUECKOUN CBSI3U; TUITHI KPUCTALTAUYECKUX
pElIeToK;

- OOBSICHATh (PU3UUECKUN CMBICT ATOMHOTO (TTOPSIIKOBOTO) HOMEpa XUMUYECKOTO
AJIEMEHTa, HOMEPOB TPYIIIHI U TIEPUO/Ia, K KOTOPHIM MPUHAJICKUT DJIEMEHT B
I[ICX3 .. MenaeneeBa; 3aKOHOMEPHOCTA U3MEHEHUSI CBOMCTB AJIEMEHTOB B
npeaesiax MajiblX MePUOJI0B U TJIABHBIX IMOTPYIIIL,

- JlaBaTh XapaKTEepUCTUKY XUMUYECKUX 3JIEMEHTOB (OT BOJOPOAA /10 KaJbIusl) Ha
ocHoBe ux nojoxxenus B [ICXD J[.1. MenneneeBa 1 0cOOEHHOCTEH CTPOCHUS X
aTOMOB; CBSI3€1 MEXKY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH BELIECTB;
XUMHUYECKUX CBOMCTB OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BEILIECTB;

- OHpGIIGJUITI) COoCTaB BCHICCTB 110 UX q)OpMyHaM, IMPUHAIJICKHOCTD BCIUICCTB K
OIIPCACICHHOMY KJIACCY COGI[PIHGHPIﬁ, THITBI XUMHYCCKHUX peaKHHﬁ, BaJICHTHOCTDb 1
CTCIICHBb OKHCJICHUA 3JICMCHTA B COCIMHCHUAX, THUII KpI/ICTaHHI/I‘ICCKOﬁ PCUICTKHU
BCHICCTBA,; ITPU3HAKH XUMHUYCCKUX pGaKHHﬁ;

- CocTaBnsaTh (POPMYJIBI HEOPTAaHUUYECKUX BEIIECTB U3YUYCHHBIX KJIACCOB; CXEMBI
cTtpoenus atomoB 20 xumuueckux sementoB [ICXD JI.U. MenneneeBa
ypaBHEHUS XUMHUYCCKUX PEAKIIH;

- OOpamarbes ¢ XUMHYECKOM TTOCY10M 1 J1a00paTOpHBIM 000PyI0BaHUEM;
— Pacno3HaBaTh ONBITHBIM ITYyTEM KUCIOPO/I, BOJAOPOI, PACTBOPHI KHCIIOT,
IEJIOYEH, XJIOPUJI-UOH,;

- BeIaucisTh MaccoByIO 10JTI0 XMMHYECKOTO 3JIEMEHTA 10 XUMUYECKOU popmyiie
COEIMHEHNS, MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE, KOJIMYECTBA BEILIECTBA,
00BEM 1 Maccy Mo KOJIMYECTBY BEIIECTBA, 00bEMY MIIM MacCce PEareHTOB WU
MIPOYKTOB PEAKITUH;

- [IpoBOIUTH CaMOCTOSITENTEHO TIOMCK XUMHYECKOW HHPOPMAITUHU C
MCITOJIb30BAaHUEM PA3TMYHBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHBIC U3/TIaHMSI,
KOMITBIOTEpHBIE 0a3bl TaHHBIX, pecypchl IHTepHEeTa); MCTIOIBH30BAThH
KOMITBIOTEPHBIE TEXHOJIOTUH JJI 00pa0OTKH, IEpe1adyn XUMHIECKOU
nHopManuu, U e€ NpeACTaBICHUE B PA3IMUHBIX (OopMax.

Yuawueca oonscnvt ucnonvzoeame npuodopemennvie 3HaHUA U yMEHUA 6
NPAKMUYECKOU 0eAmeNbHOCHU U NOBCEOHEGHOU HCUSHU OJIA:
- bezonacHoro oOpaleHus ¢ BeIeCTBaMu U MaTepuaiaMu;

- DKOJIOTUYECKN TPAMOTHOTO TTOBEICHUS B OKPYXKAIOLIEH CpeJIE;



- OLICHKH BIMSIHUAS XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOLIEN Cpeibl Ha OpraHu3M
YEJIOBEKA,

- Kputnueckoii orieHkn nH(pOpMauu O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;
- [IpuroroBienue pacTBopa 3aJaHHON KOHLIEHTPALUU.

MeTanpeaMeTHBIMHU Pe3yJIbTaTaMU U3YyUYCHUS Kypca «XUMUS SBISETCA
dbopmupoBaHue yHUBEpCcAIbHBIX YueOHBIX nerctBuil (Y'Y ]I).

Pezynamusnvie YY/I.

- CaMOCTOATEIBHO 0OHAPYKUBATh U (OPMYIUPOBATH YUeOHYIO polemMy,
OTIpE/IETISITh IIeNb Y4eOHOH IeITeIbHOCTH;

- BBIIBUTATh BEPCUH PEIICHUS MTPOOJIEMBI, 0CO3HaBaTh KOHCUHBIN Pe3ybTarT,
BBIOMPATH U3 MPEATIOKEHHBIX U HCKaTh CAMOCTOSTEIHFHO CPEJICTBA TOCTIIKEHUS
LEJIN;

- COCTaBJIATH (MHAUBHYAJIBHO WU B TPYIINE) TUIAH PEIICHUS TPOOIEMBI

- paboTas 1o IJIaHy, CBEpSATh CBOM JEHCTBHS C IEIBIO U, IPH HEOOXOAUMOCTH,
UCTIPABJIATH OIMIMOKH CaMOCTOSITEIIBHO;

- B IMAJIOTe C YUYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTEIIFHO BRIPAOOTaHHBIE
KPUTEPUU OLIEHKU.

llo3nasamenvhnole YV/I:

— AHanM3UpOBaTh, CPABHUBATH, KJIaCCU(PUITUPOBATH U 00001maTh (PaKTHI U
ABJICHUS. BBIABIATH MPUYUHBI U CIAEACTBUS MIPOCTHIX SBICHUIA.

- OCyIIecTBIATh CPaBHEHUE, KIACCU(PUKAIINIO, CAMOCTOATEILHO BHIOUpast
OCHOBAHHUS U KPUTEPHUU JJI YKa3aHHBIX JJOTUYECKUX OTepaliuii;

- CTpOUTh JOTUYECKOE pACCYXACHHE, BKIIOYAIONIEE YCTAHOBICHUE TPUUNHHO-
CJIEJICTBCHHBIX CBSI3EH.

- Co3naBath CXeMaTHYECKUE MOJIETH C BBIICIIEHUEM CYIIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

- CoCcTaBIsTh TE3UCHI, PA3TUYHBIC BUJIBI TUNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

- IIpeoOpazoBbIBaTh HHPOPMAIIUIO U3 OJHOTO BHUJIAa B IPYToii (TaOIUILY B TEKCT U
np.).

- YMETh ONpeenaTh BO3MOKHbBIE HICTOYHUKHA HEOOXOAMMBIX CBEICHUM,
MIPOU3BOIUTH MOMCK HH(POPMAIIUU, AHATU3UPOBATH M OLICHUBATH €€
JOCTOBEPHOCTb.

Kommynuxamuenwvie Y'Y/ :
CaMOoCTOSATENIHbHO OPTaHN30BBIBATh YU€OHOE B3aUMOJICCTBUE B TPYIINE
(ompeaensaTh 00IMe 1ENTH, PaCIPESaTh POJIU, TOTOBAPUBATHCS APYT C IPYTOM U

T.J1.).



IInanupyemble pe3yabTaThl OCBOEHHSI YUeOHOI 0 peaMeTa

JlesTenbHOCTh 00Pa30BaTEILHOIO YUpEXKACHUS 00IIero oopa3oBanusi B 00y4eHUU
XMMUH JJOJDKHA OBITH HampaBlieHa HAa JOCTHKEHHE 00YJarOIIUMUCS CIIETYIOIMINX
JUYHOCTHBIX PE3yJIbTATOB:

1. B IIEHHOCTHO-OPUEHTAIIMOHHOM cdhepe - 4yBCTBO TOPAOCTH 32 POCCUICKYIO
XUMHYECKYIO HAyKY, TYMaHH3M, OTHOIIIEHUE K TPYY, LIETIEYCTPEMIECHHOCTb,
CaMOKOHTPOJIb U CAMOOIICHKA;

2. B TpyZ10BO# cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

3. B TO3HAaBaTeNbHON (KOTHUTUBHOM, HHTEJUICKTYATBHON ) chepe —MOTHUBAIUS
yUEHUS, YMEHUE YIIPABIATH CBOCH MO3HABATEIHLHOU JESTEILHOCTHIO.

IIpenmeTHBIMU pe3yabTATAMHU OCBOCHUS BBIITYCKHUKAMHU OCHOBHOM IIKOJIBI
MPOTPAMMBI 110 XUMHHU SIBJISIFOTCS

1. B no3naBarenbHOM cdepe:

- 1aBaTh OMpEJIeTICHUS N3YYCHHBIX MOHATHH: BEIMIECTBO (XUMHUCCKUN DJIEMEHT,
aToOM, UOH, MOJIEKYJIa, KpUCTAIUNIMYECKAsl PEUIETKA, BEIIECTBO, MPOCTHIC U CIIOKHbBIC
BEIIECTBa, XUMHUYECKas GopMyJsia, OTHOCUTEIbHASI aTOMHAsI Macca, OTHOCUTEJIbHAS
MOJIEKYJIIpHAsi Macca, BaJI€EHTHOCTb, OKCH/Ibl, KUCIIOTHI, OCHOBAaHUS, COJIH,
aM(pOTEpPHOCTh, UHANKATOP, NEPUOIUYECKUN 3aKOH, IEPUOINYECKAs CUCTEMA,
nepuoauveckast TabJnia, U30TOMbl, XUMUYECKas CBS3b, JIEKTPOOTPUIIATEIILHOCTD,
CTETNIeHb OKHUCIICHHS, DJIEKTPOJIUT); XUMHUECKask peakius (XMMUYECKOe YpaBHEHHE,
TE€HETUYECKAs CBSI3b, OKHCIIEHUE, BOCCTAHOBIICHHE, SJIEKTPOIUTUYECKAS
IUCCOLMALINS, CKOPOCTh XUMHYECKON PEAKIINN);

- popmymnupoBaTh iepuoandeckuii 3akon J[.M1.MeneneeBa u pacKpbIBaTh €ro
CMBICIT;

- OIIMCHIBATH IEMOHCTPAILIMOHHBIE U CAMOCTOSITEILHO MPOBEACHHBIC
AKCIIEPUMEHTBI, UCTIOb3YS I 3TOTO €CTECTBEHHBIN (PYCCKUM, POJTHOM ) SI3BIK U
A3bIK XUMUH;

- ONKMCHIBATh U PA3JINYaTh U3yUYEHHBIE KJIACCHI HEOPTaHUYECKUX COCIUHEHUN,
MIPOCTBIE U CIIOKHBIE BEMIECTBA, XUMUUYECKHUE PEAKIIUY;

- KnaccnduumpoBaTb U3yveHHble 06 BbEKTbI U ABNEHUS;

- HaOIIOJaTh IEMOHCTPUPYEMBIE M CAMOCTOSATEIHLHO MPOBOIUMBIE OTIBITHI,
XUMHYECKUE PEAKINH, IPOTEKAIOIIHNE B IPUPOJIC U B OBITY;

- IeJIaTh BBIBOJIBI M YMO3AKIIOUCHUS W3 HAOIOICHHUNA, N3YICHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEN, MPOTrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB MO
AHAJIOTUU CO CBOMCTBAMHU U3YYEHHBIX;

- CTPYKTYPUPOBATh MU3yUYEHHBIA MaTepHUall © XUMHUUECKYIO0 HHPOpMAIHIO,
MOJYYEHHYIO U3 IPYTUX UCTOYHHKOB;

- MOJIEJIMPOBATh CTPOCHUE ATOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO MEPHUOJIOB,
CTPOCHUE MPOCTEUIINX MOJICKYII.

2. B IeHHOCTHO-OpHEHTAIIMOHHOM cdepe:

- AaHAJIM3UPOBATH U OLEHUBATH MOCJIEACTBUS JJIsl OKPYXKAIOIIEH cpelibl OBITOBOM U
MPOM3BOACTBEHHON JIEATEILHOCTH YEJIOBEKA, CBA3aHHOU ¢ epepaboTKOM
BEIIECTB;



- Pa3BACHATH Ha IpuUMepax (IPUBOIUTH IPUMEPHI, TOATBEPIKIAIOIITHC)
MaTepHaIbHOE €IUHCTBO M B3aUMOCBS3b KOMIIOHEHTOB JKHBOW U HEXKUBOH
MPUPOABI U YEJIOBEKA KaK BAXKHYIO YaCTh 3TOTO CIMHCTBA,
- CTPOUTH CBOE TTOBEJICHUE B COOTBETCTBHUHY C TIPUHIIUIIAMHA OSPEKHOT'O OTHOIIECHUS
K TPUPOJIE.
3. B tpynoBoii cdepe:
- IJIJAHUPOBATH U MPOBOJIUTH XUMUICCKUN IKCTICPUMEHT;
- ACTIOJIh30BAaTh BEIIECTBA B COOTBETCTBUU C UX MPEAHA3HAYCHUEM U CBOHCTBAMH,
OIMCAHHBIMU B HHCTPYKIUSAX IO PUMEHEHHUIO.
4. B ciepe 6e30macHOCTH KUZHEACATEILHOCTH:
- OKa3bIBaTh MEPBYIO MIOMOIIb MPY OTPABIICHHUSX, 0’)KOTAaX U APYTHX TPaBMax,
CBSI3aHHBIX C BEIICCTBAMH U JIA0OPATOPHBIM 00OPYT0BAHHEM.

5.Conepxkanue yueOHOro npeamera
8 Kiiace

Beenenne (3 )

XuMUs — HayKa O BEIIECTBAaX, MX CBOMCTBAX U MPEBPAILICHUSAX.

[IpeBpamenust BemniecTB. OTIMUNE XUMUUECKUX PEAKIIUA OT (PU3NUECKUX SBICHUM.
Ponp XuMuM B )KU3HHU YEIOBEKA.

[TonsiTHE O XUMHUUYECKOM 3JIEeMEHTE U (hOpMax €ro CyIeCTBOBAHUS : CBOOOHBIX
aToMax, MPOCTHIX U CI0KHBIX BEIIECTBAX.

XuMHUYecKass CAMBOJIMKA. 3HAKU XUMUYECKUX AJIEMEHTOB U MPOUCXOKICHUE UX
Ha3BaHUU. Xumudeckue Gpopmyisl. Maaekch U k03 dunreHTsl. OTHOCUTEIbHBIC
aTOMHas ¥ MOJICKYJIsIpHas Macchl. PacueT MaccoBOM JOJIM XUMUYECKOTO 3JIEMEHTA
o ¢popmMyJie BEIIeCTRa.

ITepunonnueckas cucrema xumuueckux amneMeHToB . . Menneneena, ee

CTPYKTypa: MaJible ¥ OOJIBIINE IEPUO/IbI, TPYIIBI U TOATPYIIHI (TJaBHAS U
noOounas). [lepmonnueckas cucrema Kak ClpaBOYHOE MOCOOUE JJIsl TOTyUeHUs
CBEJICHUN O XUMHUYECKHUX DJIEMEHTAX.

PacueTHble 3agaun.

1. HaxoxaeHue OTHOCUTEIBbHON MOJIEKYJISIPHOM Macchl BELIECTBA MO €ro
XUMUYECKon popmysie.

2. BplunciieHrue MaccoBOM JTOJIM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE IO €ro
dbopmyie.

3. YcraHoBiieHHE MaccoBOM (pOpPMYIIbI BEIIECTBA [0 MACCOBBIM JIOJISAM DJIEMEHTA.
ATOMBI XUMHYECKHX 3j1eMeHTOB (10 1)

ATOMBI Kak (hopMa CyIIeCTBOBAHUSI XMMUUYECKUX 3J1eMEHTOB. OCHOBHBIEC CBEJICHUS
0 CTPOCHUHU aTOMOB. JoKa3aTenbCTBA CIOKHOCTH CTPOSHUSI aTOMOB. OTIBITHI
Pesepdopna. Ilmanerapuas Mosienb CTpOCHHUS aToMa.

CocTaB aTOMHBIX Si/Iep: TPOTOHBI K HEUTPOHBI. OTHOCUTEIBbHASI ATOMHAsS Macca.
B3auMocCBsI3b TOHATHIT «ITPOTOHY», KHEUTPOH», KOTHOCUTEJIbHASI aTOMHASI Maccay.
N3MeHeHune ynciia mpoTOHOB B SApPE aToMa — 00pa30BaHNE HOBBIX XMMHUYECKUX
3JIEMEHTOB.



N3meneHne urcna HEUTPOHOB B sIpe aToMa — 00pa30BaHUE U30TOIOB.
CoBpeMeHHOE ONPEAECTIEHNUE MOHATUS «XUMUYECKUN 3JIeMeHT». M30TomBI Kak
Pa3HOBUIHOCTH ATOMOB OJHOI'0 XMMHUYECKOI'O JIEMEHTA.

OnekTpoHbl. CTpoeHUe IIEKTPOHHBIX 000JI0UEK aTOMOB XUMHUYECKUX AJIEMEHTOB
Ne 1—20 nepuoguueckoii cuctemsl J. 1. Menneneesa. [loHsTue 0 3aBepIIEHHOM
Y HE3aBEPIICHHOM 3JIECKTPOHHOM CJI0€ (SHEPTreTUYECKOM YPOBHE).
ITepuonnueckas cucrema xuMudeckux 3yemMeHToB 1. . Menaeneesa u ctpoenue
aTOMOB: (PU3NYECKUI CMBICH MOPSAKOBOTO HOMEPA 3JeMEHTa, HOMEpa I'pYIIIbl,
HOMEpa Nepuoaa.

N3meHeHne uncina 3J1€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHYECKOTO 3JIEMEHTa — 00pa30BaHUE MOJOKUTEIbHBIX U OTPULIATEIbHBIX
noHOB. MoHbI, 00pa3oBaHHbIE AaTOMAMH METAIUIOB U HeMeTaIIOB. [IpuunHsl
U3MEHEHNS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MIEPUOJIaX U IPYIIAX.
O6pazoBanne 6uHapHBIX coequHeHui. [ToHsTHe 006 HOHHOM CBsI3U. CXEMBI
00pa3oBaHUs HIOHHOMW CBSI3H.

B3aumoneiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJIOB MEKYy COO0MH —

oOpa3oBaHue JBYXaTOMHBIX MOJIEKYJI TPOCTHIX BemiecTB. KoBasieHTHAs
HETOJISIPHAS. XMMUYECKas CBsI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIHI.
B3anmMopelicTBue aTOMOB XUMHUYECKHUX AJIEMEHTOB-HEMETAIIJIOB MEXKTy COO0H —
oOpa3oBaHne OMHAPHBIX COCTUHEHUN HEMETAIIJIOB. DJIEKTPOOTPHUIIATEILHOCTb.
[TonsiTue 0 KoBaJIeHTHOM MoJIsApHOH cBsi3u. CocTaBiaeHne (GopMyII O BAJICHTHOCTH
(WM cTeTIeHU OKUCIICHHS ).

B3anmMopelicTBue aTOMOB XUMHUUYECKHUX 3JIEMEHTOB-METAIIJIOB MEXKTy COO0H —
o0pa3oBaHNE METAITHICCKUX KPUCTALIOB. [IoHATHE O METAINTMYECKOM CBS3H.
JdeMoncTpamuu. Mojenn aToMOB XUMHUYECKHUX 3JIEMEHTOB. [lepronnyeckas
cucremMa xuMuueckux aeMeHToB JI. . Menaeneena.

IIpocTteie BemecTBa (9 u)
[TonmosxeHne METAJUIOB M HEMETAJUIOB B TIEPHOANICCKON CHCTEME XUMHUYSCKUX

aneMmeHToB JI. 1. MenneneeBa. Baxxnelme npocTeie BEIECTBA - METAJLIbI:
Kese30, aTIOMUHUHN, KallblIni, MarHui, HaTpui, Kaauid. Oonme pusznueckue
CBOMCTBa METAJJIOB.

Baxneiimue mpocThie BEMIECTBA - HEMETAILTBI, 00pa30BaHHBIC AaTOMaMHU
KHCJIOPOJa, BOJOPO/Ia, a30Ta, cepbl, pochopa, yrinepoaa. CiocoOHOCTh aTOMOB
XUMHUYECKUX PJIEMEHTOB K 00pa30BaHUIO HECKOJIBKMX MPOCTHIX BEIIECTB -
ATOTpONHs. AJUTOTPONTHBIE MOAU(MUKAIINN KHCITOpoaa, pocdopa u 0JIoBa.
Metamndeckre U HEMETAUTMYECKUE CBOMCTBA IPOCTHIX BELIECTB.
OTHOCHUTENBHOCTD AEIEHUS TPOCTHIX BENIECTB HA METAJUIbI 1 HEMETAJLIIBL.
ITocrosnnas ABoraapo. KomnuectBo Bemectsa. Monb. MonsipHas macca.
MomnsipHbiii 00beM razoo0pa3Hbix BenlecTB. KpaTHble e IMHUIBI KOJTUYECTBA
BEIlECTBA — MHJLIUMOJIb U KWJIOMOJIb, MAJUTUMOJISIPHAS. M KMJIOMOJISIPHASI MACChI
BEIIECTBA, MUJUIUMOJISIPHBIA U KUJIOMOJISIPHBINA 00beMbI ra3000pa3HbIX BEIIECTB.



Pacuetsl ¢ uCMoOIb30BaHUEM NTOHATUN «KOJUYECTBO BELIECTBAY, «MOJIAPHAs
Maccay, «MOJIIPHBIA 00BEM Ta30BY, «IOCTOSIHHAS ABOTAaIpO».

PacueTHble 3agaun:

1. Briuncnenne MOJIIpHON MacChl BEIIECTB M0 XUMUYECKUM (HOpMYJIaM.

2. PacdeTsl ¢ UCMOIB30BAHUEM MOHITUN «KOJIMYECTBO BEMIECTBAY, «MOJISIpHAs
Maccay, «MOJISIPHBIA 00BEM Ta30BY, «IIOCTOSTHHAS ABOTAIPOY.

CoennHeHnsi XUMHYECKHUX 3J1eMeHTOB (13 1)

Crenenb okucnenus. OnpeaeaeHne CTENeHN OKUCICHUS SJIEMEHTOB T10
xumuueckoit popmyne coequnenus. CoctaBiaenue Gopmya OMHAPHBIX
COeIMHEHUH, 00IIHi crtoco0 UX Ha3bIBaHUs. bUHApHBIE COCTMHEHUS: OKCU/IBI,
xyopusl, cyiabdunsl u ap. CocraBnenue ux Gopmyin. IIpeacraButenn OKCHIOB:
BOJIa, YIJICKUCIIBIN a3 U HeralleHas U3BeCcThb. [IpencTaBuTenu JeTyunx
BOJIOPOJIHBIX COCIMHEHUM: XJIOPOBOOPOA U aMMuak. OCHOBaHUsI, UX COCTaB U
Ha3BaHMs. PacTBOpUMOCTh OCHOBaHMI B Bojie. Tabnuiia pacTBOPUMOCTH
TUJPOKCHUIOB U cosielt B Boje. [IpeacraBurenu menouet: TuaApoOKCUAbl HATPUs,
Ky 1 Kanbuus. [ToHaTre o kauecTBeHHBIX peakuusax. Muaukatopel. U3mMeHeHue
OKpacKy UHAMKATOPOB B IIEJIOYHOM cpene. KHucioTel, uX cOCTaB M Ha3BaHMUSI.
Knaccuduxanus kucior. [IpencraButenn KUCIIOT: cepHasi, COJSTHAs U a30THA.
N3MeHeHne OKpacku MHIUKATOPOB B KUCIOTHOM cpee. Conu Kak MpOr3BOIHbBIC
KHUCJIOT U OCHOBaHM#. MIX cocTaB u Ha3BaHus. PacTBOpUMOCTH cojiel B BOJIE.
[IpencraButenu cojei: XJopua HaTpus, kKapOoHat u ¢ocdart Kanbius. AMopdHbIe
Y KPUCTALIMYECKHE BEMIECTBA. MEKMOJIEKYJISIPHBIC B3aUMOACHUCTBUSA. THUIIbI
KPUCTAJUIMYECKUX PEIICTOK: HOHHAs, aTOMHAsl, MOJIEKYJIApHAs U METaJUIMYeCcKasl.
3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIOB KPUCTAJUIMYECKUX pPEelIETOK. BelecTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa st
BEILIECTB MOJICKYJISIPHOTO CTpoeHus1. UucThie BelecTBa U cMmecH. [Ipumepsl
KUJKUX, TBEPBIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BEIIECTB U CMECEH.
Hx coctaB. MaccoBas 1 00beMHas J0JIM KOMIIOHEHTa CMecH. PacueTsl, cBsi3aHHBIC
C HCIOJIb30BAHUEM TOHATHS JOJISL.

PacueTHble 3a7a4n.

1. PacyeT MmaccoBoii 1 00beMHOM 10J1elf KOMITOHEHTOB CMECH BEIIIECTB.

2. BeruncineHnne MacCoOBOM JI0JIM BEIIECTBA B pACTBOPE MO M3BECTHOM Macce
PacCTBOPEHHOI'O BELIECTBA U MACCE PACTBOPUTEIS.

3. BriuncneHnue Macchbl pacTBOPSEMOrO BEIIECTBA U PACTBOPUTEIS, HEOOXOAUMBIX
JUISL IPUTOTOBJICHHS ONTPEAEIICHHON MacChl pacTBOPa ¢ M3BECTHOW MaCCOBOU JI0JIEH
PacCTBOPEHHOI'O BELIECTBA.

JdemoncTpamun. OOpasiibl OKCUA0B, KUCIOT, OCHOBAaHMH U cojeil. Monenu
KPUCTAJTMYECKUX PELIETOK XJIOpU/Ia HaTpus, aiMa3a, okcua yriepoaa (IV).
CniocoObl pa3aeneHus: CMecei.

JlabopaTopHbIe ONbITHI.

1. 3HakoMCTBO ¢ 00pa3aMu BEIIECTB Pa3HBIX KIIACCOB.

2. Pa3nenenne cmecen.



N3meHnenus, npoucxoasiniue ¢ BemecTsamMu (/4)
[TonsTHEe ABNEHUN KaK U3MEHEHUH, IPOUCXOIAIINX C BEIECTBAMU. SBIIEHNUS,

CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHHUS BEIIECTBA MPU
MTOCTOSTHHOM €r0 cocTaBe, husudeckue sipjieHus. Ou3nueckue sBICHUS B XUMUM:
TUACTUIUIAIMSA, KPUCTAIIIIM3AlMS, BHITAPUBAHUE U BO3TOHKA BEUIECTB,
neHTpudyrupoBanue. SBneHus, CBI3aHHbBIE C U3MEHEHUEM COCTaBa BEILIECTBA, -
XUMH4Yeckue peakiuu. [I[pu3Haku v yclIoBUs NPOTEKAHUS XUMUUECKUX PEAKIIMIA.
[TonsiTue 00 HK30- U FHIOTEPMUUYECKUX peaKIUiX. Peakiiuu ropeHus Kak 4acTHBIN
CIIy4ail 5K30TEPMUUECKUX PEAKLINH, TPOTEKAIOIINX C BBIAEICHUEM CBETA. 3aKOH
COXpPAHEHHUSI MACChl BEUIECTB. XUMUYECKUE YPABHEHUA. 3HAUCHUE UHIEKCOB U
kod(durmentoB. CocTaBieHUE YPaBHCHUN XUMUYECKUX peakiuii. Pacuersl 1o
XUMUYECKUM ypaBHEHUAM. PellieHue 3a1a4 Ha HaX0K/IC€HUE KOJMYECTBA BEIIECTBA,
Macchl WM 00beMa MPOIYKTa PEaKIIMU MO KOJIUYECTBY BEIIECTBA, MACCE WM
00BeMy MCXOJHOIO BellecTBa. Pacuersl ¢ UCTIONB30BAHUEM MTOHSTHUS IO,
KOI'/Ia UICXOJHOE BEILECTBO JIaHO B BUJIE PACTBOPA C 3aJaHHOW MAaCCOBOM J10J1€M
PaCcTBOPEHHOI'O BEIIECTBA UM COAEPIKUT ONPEAETIEHHYIO IO TPUMECEH.
Peakuuu pasnoxenus. [IoHsITHE O CKOPOCTH XMMUYECKUX PEAKIIHHA.
Karamuzatopsl. ®epMEHTHI.

Peakunu coenqunenus. Karanutnueckue 1 HEKaTaTUTUYECKUE PEAKIIUH.
OO6patumMble U1 HEOOpaTUMBIE PEAKIIHH.

Peakuuu 3aMerieHnst. DIEKTPOXUMUYECKHUH Psii HAIPSIKEHUN METAIIJIOB, €r0
UCITIOJIb30BAHUE JJISI IPOTHO3UPOBAHUS BO3MOKHOCTH MTPOTEKAHMS PEAKLINI MEXKIY
MeTaJulaMU U pacTBOpPaMU KUCJIOT. Peakliny BBITECHEHUS OJJHUX METAJUIOB U3
PacTBOPOB UX COJICH IPyruMu MeTajiamu. Peakiiuu ooOMena. Peakimm

HeHTpanu3amnuu. Y CIOBHS IPOTEKAHUS PEaKIMii 0OMEHa B pacTBOpax J0 KOHIIA.
Tunel XUMUYECKUX peakluil (M0 MPU3HAKY «UYHUCIIO U COCTAB HCXOHBIX BEIIECTB U
MPOAYKTOB PEAKLIUN») HA IPUMEPE CBOMCTB BOABL. Peakius pa3inoxeHus -
AJEKTPOU3 BOABI. Peakium coenHeHns - B3aUMOJEUCTBUE BOABI C OKCHIAMU
METAJUIOB U HeMeTauloB. [loHaTHe «ruapokcuasy. Peakuuu 3amemenus -
B3aUMOJICMCTBUE BOJIBI C IIEJIIOYHBIMHU U IIEJIOYHO3EMEIIbHBIMUA METAJIIIaMH.

Peakmiuu oOMeHa (Ha mpuMepe THApon3a CyIbhuaa aTlOMUHUS U KapOouaa
KaJbIns).

PacuerHble 3axa4u. 1. BeruucieHne no XuMHYECKUM YPAaBHEHUSAM MACChl WIIU
KOJIMYECTBA BEIIECTBA 110 W3BECTHOW MACCE MM KOJIMYECTBY BELIECTBA OJTHOTO U3
BCTYMAIONIUX B PEAKIHUIO BEIIECTB WM MPOYKTOB PEAKIUU.

2. Beluncnenne Macchl (KOJIMYeCTBa BEIIeCTBa, 00bemMa) MPOAYKTa peaKIu, €CIIH
M3BECTHA Macca UCXOJIHOTO BEIIECTBA, COACPKAILETO OMPEICIICHHYIO 100
MIPUMECEHN.

3. Briuncnenne Macchl (KOJIM4YeCTBa BEIEeCTBa, 00beMa) MPOAYKTa PEaKIMH, €CIIH
M3BECTHA Macca pacTBOpPA U MaccoBas J10J1s1 PAaCTBOPEHHOTO BEIIECTBA.



JemoncTpanuu. [Ipumeps! pusnyeckux siBIeHUN; a) MIaBlieHUEe napapuHa;
. [IpuMepbl XUMUYECKUX SIBJICHUM: a) TopeHue maraus, pocdopa; 0)

B3aUMOJIEUCTBHUE COJISTHOM KUCIOTHI C MPaMOPOM HJIM MEJIOM; B) MOJTYyYEHUE
ruapokcuaa meau (I1); r) pactBopeHre NoJy4eHHOTO THAPOKCHAA B KUCIOTAX; 1)
B3aumojerictere okcuaa menu (Il) ¢ cepHolt KUCTOTOM IPU HArPEBaHUU; €)
pa3NoKeHUE MepMaHraHaTa Kaius; 5K) B3auMOIeCTBIE pa30aBICHHbBIX KUCIIOT C
MeTaJIaMu;

JlaGopaTopHbIe ONbITHI:

3. CpaBHEHHE CKOPOCTU UCTIAPEHUS BOJBI M CITUPTA MO0 UCUE3HOBEHUIO UX Karlellb
Ha QUIBTPOBAILHOMN Oymare.

4. OkucClIeHHE MeU B IJIAMEHU CITUPTOBKU WA TOPEIIKH.

5. IloMyTHEHHE U3BECTKOBOU BOJIBI OT BBIABIXaEMOTO YIJICKUCIIOTO rasa.

6. [lonydyeHnue yriieKucioro raza B3auMoIeMCTBUEM COJIbI U KUCIIOTHI.

7. 3amenienue meau B pactsope xuopuaa meau (II) xemnesom.

IMpakrukym 1 «IIpocreiimue onepanun ¢ BemecTBom» (5 1)

[TpaBusia TeXHUKU OE30MIACHOCTH MPHU padOTe B XUMUYeCKOoM KabuHere. [Ipuemsl
oOpaireHus ¢ J1abopaTOpHBIM 000PYI0BAaHUEM M HarpeBaTeIbHBIMU TPUOOpAMHU.
HaGmronenus 3a M3BMEHEHUSIMU, TIPOUCXOIAIIMMU C TOPSIIEH CBEYOH, U UX
onucanue (JOMAIIHUNA SKCTIEPUMEHT).

AHaJIN3 MOYBBI U BOJBI (JIOMAITHUNA SKCIIEPUMEHT).

[Ipr3Hakym XUMUYECKUX pEaKIUM.

PacTtBopenue. PacTtBopbl. CBOiCTBA PACTBOPOB 3JIEKTPOJIHUTOB.
OKuCIUTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu (17 4)

PactBopenue kak ¢puzuko-xuMuueckuii rpoiecc. [lonsatue o ruaparax u
Kpuctajuioruaparax. PacrsBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJIEIb
3aBUCUMOCTH PACTBOPUMOCTH TBEP/IbIX BEIIECTB OT TeMIeparypbl. HachlllieHHBIE,
HEHACBHIIICHHBIE U MEPECHIIIEHHbIC PACTBOPHI. 3HAUEHUE PACTBOPOB JJIsl IPUPOIBI
u

cenbcKoro xo3siicTBa. [loHaTre 00 AIEKTPOTUTHICCKON TUCCOITUAIIAH.

QHGKTPOJ'H/ITBI N HCOJICKTPOJIUTEI. MexaHuzm Aucconranuvu 3JICKTPOJIUTOB C
Pa3’In4YHbIM THUIIOM XUMHUYEeCKOU cBs3u. CTereHb BHGKTpOHHTHqCCKOﬁ
AuCCconuanum. CunbHbIE U clTa0bIC QJICKTPOJIUTEL.

OCHOBHBIE TTOJI0KEHHUSI TECOPUH IJIEKTPOIUTHIECKON nucconuanuu. loHHbIe
YpaBHCHHS PEaKIIUi. Y CIIOBHS IPOTCKAHUS PEAKIIMA OOMEHA MEXKTY
AIICKTPOJINTAMU J0 KOHIA B CBETE MOHHBIX NpecTaBieHnid. Kinaccudukamms
HMOHOB M UX cBoMcTBa. KncmoTsl, ux kinaccudukanus. Jlucconuarus KACIOT U UX
CBOIMCTBA B CBETE TCOPHUH DJICKTPOJIUTHUYECKON AUCCOMAMU. MOJNEKYJISIPHBIE U
VMOHHBIC YPABHEHHS PEAKUMU KUCIOT. B3anMoaencTBre KUCIOT ¢ METAJUIaMH.
DIIEKTPOXUMHAYECKHM Pl HANPSHKEHU METAIIIOB. B3anmMoielicTBre KUCIIOT €
OKCHUJaM{ METAJJIOB. B3auMO1IeMICTBHE KUCIIOT C OCHOBAHUSAMU - PEAKIIUS



HelTpanu3ainuu. BzaumosencTeue KUcioT ¢ consiMu. Mcronb3oBanue TabIuIlbl
PacTBOPUMOCTH I XapaKTEPUCTUKH XUMUUYECKUX CBOMCTB KUCIOT. OCHOBAaHUS,
ux kinaccudukanus. Jlucconuanus OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUU
BJIEKTPOIUTUYECKON TUCCONMAINU. B3auMoaencTBrE OCHOBAaHUM C KUCIOTaMU,
KHCJIOTHBIMU OKCHAaMU U coyisiMu. Mcnonp30BaHue TaOIHIIbI pACTBOPUMOCTH ISt
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB OCHOBaHUU. Pa3nokeHne HepacTBOPUMBIX
OCHOBaHUY IIPU HAIPEBaHUMU.

Comnu, ux knaccudukanus U JUCCOIMAIUS PA3IUYHBIX TUIIOB cojiei. CBoiCTBa
COJIEH B CBETE TEOPHUU DJIEKTPOJIUTUUECKON AUCccourannu. Bzanmoaencreue conen
C METaJUIaMU, YCIIOBUS MPOTEKAHUS ATUX peakunil. Bzaumonencreue coneu ¢
KHUCJIOTaMU, OCHOBaHUSAMU U coJsiMU. Vcrosib3oBaHUE TaOIUIIBI PACTBOPUMOCTH
JUTSL XapaKTEPUCTUKN XUMHUYECKUX CBOUCTB cosieil. O6o01eHue creeHuit 00
OKCHJIaX, UX KIacCU(HUKAINKN U XUMHUIECKUX CBOUCTBAaX. [ eHeTHUECKUE PsiJIbI
METAJJIOB U HEMETAJUIOB. [ 'eHEeTHYECKast CBA3b MEXY KJIacCaMy HEOPTraHUYECKUX
BCIIICCTB.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE peakiiui. OKUCIUTENb U BOCCTAHOBUTE!Ib,

OKHUCJICHHE U BOCCTaHOBJIEHHE. Peakiiun HOHHOTO 0OMEHA U OKUCITUTENIbHO-
BOCCTAHOBUTEJIbHBIE peakiuu. CoCTaBlIeHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI METOJOM 3JIeKTpOHHOTo Oananca. CBolicTBa
IPOCTHIX BEUIECTB - METAJIUIOB U HEMETAJIIOB, KUCIIOT U COJIEH B CBETE
npecTaBieHni 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOIIECCaX.
JdeMoncTpamuu. B3anMo1eicTBUE [IUHKA C CEPOMi, COJISTHOM KUCIIOTOM, XJIOPUIOM
menu (IT). 'openne maraus. BzanmoaelcTBre XJI0pPHOM U CEPOBOJOPOIHOM BOJIBI.

JlaGopaTopHBIE OIBITHI:

8. Peakiuu, xapakTepHbIE Il pACTBOPOB KHUCIIOT (COJSITHOM MJIU CEPHOM).

9. Peakuuu, XxapakTepHble JIJIs1 pACTBOPOB IiesI04el (THAPOKCHIOB HATPUS WIIH
KaJIns).

10. [TonyyeHue u CBOMCTBA HEPACTBOPUMOTO OCHOBAHUS, HAIIPUMED TUIPOKCH]IA
menu (II). 11. Peakuuu, xapakTepHbie 11 paCTBOPOB COJeil (Hampumep, AJis
xsopuga meau (II)).

12. Peakuuu, xapakTepHbIe sl OCHOBHBIX OKCHIOB (HapUMED, I OKCUAa
KaJbIns).

13. Peakuuu, xapakTepHbI€ sl KUCIIOTHBIX OKCUIOB (HAIpUMEp, JJIsl YIIIEKUCIOTO
rasa).

IpakTukym 2 «CBoiicTBa pacTBOPOB JIEKTPOJIUTOBY (3 )

HNounnble peakuum.

VY cioBHS TEUEHUSI XUMUYECKUX PEAKIIMN MEXKIY PACTBOPAMU SJIEKTPOJIUTOB 10O
KOHIIA.

CBolicTBa KMCJIOT, OCHOBAHMI , OKCHIOB U COJICH.

Pemenune sxkcriepuMeHTaIbHBIX 33/1a4.



6. YueOHO-TEeMATHYECCKUH TJIaH

1 Brenenue 3
2 ATOMBI XUMHUYECKHUX 10
AJIEMEHTOB
3 [IpocTeie BemecTBa 9
4 CoenuHenus 13
XUMUYECKHUX
AJIEMEHTOB
5 H3meneHus, 7
MIPOUCXOIAIINE C
BeIllECTBAMU
6 [IpakTukym 1 5
«IIpocrenue
orieparuu ¢
BEIIIECTBOM)
7 PacTBOopenue. 17

PactBOpsI. Peakiiuu
MOHHOTO OOMEHa U
OKHCIIUTEIBHO-
BOCCTAHOBHTEJIbHBIC
peakiuu

8 [TpakTukym 2 3
«CBoiicTBa pacTBOpPOB

DJICKTPOJIUTOBY
8 Hrtoro 68

9 knacc

Beenenne (10 4)

XapakTepuCcTUKA JIEMEHTA 10 €r0 MOJIOKECHUIO B IEPUOJNYECKON CUCTEME
xuMmmudeckux 35eMeHToB J[. Y. MenneneeBa. CBOMCTBA OKCUIOB, KHCIIOT,
OCHOBAaHMH U COJIEH B CBETE TEOPUU BJIEKTPOJIUTHYECKON JUCCOLMALN U
MIPOLECCOB OKUCIIEHUA-BOCCTAHOBJIEHUS. [ eHeTUUeCKne psiaApl MeTala u
HEMeTasa.

[TonsiTe 0 mepexoaHbIX AeMeHTaX. AMGOTEpPHOCTh. [ eHeTHUeCKHiA s
MEPEXOAHOI0 JIEMEHTA.

[Ieproanyecknii 3aKOH U NEPUOANYECKAS CUCTEMA XUMUYECKUX dneMeHToB []. U.
MenzeneeBa B CBETE yUEHHUs O CTPOCHUM atoMa. Vx 3HaueHue.

CKOpOCTh XUMUYECKOUN peakiuu. XUMAYECKOE PaBHOBECHE.

3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT MPUPOIbI pearupyromumnx
BEIIECTB, KOHIEHTPALMUA U TEMIIEPATYPHL.



Karanu3s u katanuzaropel. OOpaTiMblie 1 HEOOPATUMBbIE PEAKIIUH.
XHUMHUYECKOE PaBHOBECUE CITOCOOBI €r0 CMEIIECHHUS.

YupaxHeHus:

1. laBaTh XapaKTEpUCTUKY XUMUYECKOTO JIEMEHTA MO MOJIOKEHUE JIEMEHTA B
IIEPUOIUYECKON CUCTEME XUMUYECKUX 31eMeHTOB [[.M1. Menneneesa.

2. JlaBaTh XapaKTEepUCTHUKY 3JIEMEHTA MO KUCIOTHO-OCHOBHBIM CBOMCTBaM
o0pazyeMbIX UM COETMHEHUM.

3. KnnaccuduuupoBath XMMUYECKHUE PEAKLIMH 110 PA3TMYHBIM IPU3HAKAM.

Metanasl (154)

[Tonmoxxenne MeTajioB B IEPUOIUYECKON CUCTEME XUMUUECKUX d1eMeHTOB 1. U.
MenneneeBa. Mertammueckass KpUCTAUUIMYECKAs] PEUIETKA U METAJUTMYECKAs
xumuyeckas cBsi3b. O0mue guznueckue cBorictBa MetamuioB. CIiiaBbl, UX
CBOMCTBA Y 3HAYCHUE. XMMUYECKUE CBOMCTBA METAJJIOB KAK BOCCTAHOBUTEJIECH.
DIIEKTPOXUMUUYECKUMN Psijl HAPSHKEHUA METAJIJIOB U €T0 UCTIOJIb30BAHUE JIJIsI
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KOHKPETHBIX METAIIIOB. CTIOCOOBI
MOJIYYEHHSI METAIJIOB: TIUPO-, TUAPO- U BJIEKTpoMeTanyprus. Kopposzus merauion
U criocoObl OOPHOBI C HEH.

OO6m1as xapakTepuCTHUKa IIEIOYHBIX MeTauIoB. MeTaiuiel B ipupoje. Oomue
criocoObl ux nosydeHus. Ctpoenue atoMoB. [llenodnble MeTaITbI — MPOCTHIE
BEIIECTBA, MX (PU3NUECKUEe U XUMUYECKHE CBOMCTBA. BakHelIne coeTMHeHHS
MIEJIOYHBIX METAJIOB — OKCH/IbI, THIPOKCHJIBI U COJTH (XJIOPUIbI, KapOOHATHI,
cynbdaTel, HUITPATHI), UX CBOMCTBA U MPUMEHEHUE B HAPOTHOM XO3SHUCTRBE.
Kanwuitasie ynoopenus.

OO61mast XxapakTepUCTHKA JIEeMEHTOB riaBHo# noarpynmsl Il rpynmsl. Ctpoenue

atomoB. Il{emoyHO3eMeNbHBIC METAJIIIBI — MPOCTHIC BEIIECTBA, NX (PU3NUECKUE U
XUMHYECKHE CBOMCTBA. BaxkHelne coeIMHeHUS IIEJI0YH03EMEIbHBIX METAJIJIOB
— OKCH/IbI, THJIPOKCHIBI M COJI (XJIOPHUIBI, KAPOOHATHI, HUTPATHI, CYIb(aThl U
docdarel), UX CBOMCTBA U IPUMECHEHUE B HAPOTHOM XO3SHCTBE.

Amomunuii. CTpoeHue atoMa, pu3ndecKkue 1 XMMHYECKUE CBOMCTBA TIPOCTOTO
BemecTBa. CoeTMHEHUS ATFOMUHUS — OKCHUJ ¥ TUAPOKCHI, UX aM(pOTEepPHBIi
xapaktep. Baxnenmue conu anmroMuHus. [[puMeHeHrne anroMuHus U €ro
COEIMHEHU.

Kenezo. Ctpoenne atoma, GU3NIECKUEC U XUMHYCCKHE CBOMCTBA ITPOCTOTO
BemiecTra. ['enetnueckue psansl Fez+ n Fes+. KauecTBennbie peakiuu Ha Fez+ n
Fes+. BacxkHennre conau sxenne3a. 3HaueHHe JKeae3a, €0 COSANHEHNH U CIIJIaBOB B
MIPUPOJAE U HAPOJHOM XO3SIMCTBE.

JMemoncTpanuu. OOpa3ibl METOYHBIX U MEeJI0YHO3EMETbHBIX MeTauioB. O0pasiibl
CIUIaBOB. B3anMoieiicTBre HATpUsI, TUTHUS U KaJIbIUA C BOJIOW. B3anmoeicTrue
HATpHUsI U MArHUS C KUCIOPOAOM. B3anMoneincTBre METAILUIOB C HEMETAIIAMM.
[Tonyuenue runpoxcuno xkenesa (1I) u (I11).

YupaxxHenus:



1./laBaTh XapakTEPUCTUKY XUMUYECKHUX AIEMEHTOB-METAIIIOB (ILEIOYHBIX
METaJJIOB, MarHus, Kajablys, ATIOMUHUS, Kelle3a) 110 UX MOJIOKEHUIO B
Ilepuonnueckon cucreMe xuMuueckux dieMeHToB /. M. Menneneesa.

2.Ha3piBaTh COEIMHEHUSI METAIJIOB U COCTABJISITH UX (POPMYJIBI IO HA3BAHUIO.

3 OnuckIBaTh 00IIME XMMUYECKHE CBOMCTBA METAJNIOB C IIOMOIIBIO PYCCKOTO
SI3bIKa U SI3bIKA XUMUHU.

4.CoCTaBlIATH MOJICKYJIIPHBIC YPABHCHUSA peaKHHﬁ, XaAPAKTCPUIYHOIIUX
XUMHUYECKHE CBOMCTBA METAJJIOB U UX COGHHH@HHﬁ, a TAKIKC JJICKTPOHHBIC
YpPaBHCHU:A ITPOUCCCOB OKHUCIICHUSA-BOCCTAHOBIICHUA.

IpakTtukym 1 «CBoiicTBa MeTAJIOB M UX COeTUHEHUID» (4 1)

[TpakTtuueckas padota Nel OcyiecTBieHHE 1EMOYKA XUMUUECKUX TTPeBpaIieHUuN
[TpakTuueckast padora Ne 2 T[lomydyeHue u cBONCTBa COCTMHEHUN METAJIJIOB
[TpakTudeckas padota Ne 3 DkcrniepuMeHTaIbLHBIE 3a]1a4U 110 PACTIO3HABAHUIO U
NOJIYYEHUIO BELIECTB

HemeTanasl (20 4)

Bonopon, pusndeckue u XuMuueckue CBOMCTBA BOJAOPO/IA, €r0 MOIyYeHHUE U
IPUMEHEHHE.

Kucnopon, puznueckre 1 XuMU4ecKue CBOMCTBA, €ro MOTyYeHUE U MPUMEHEHHE.
Bopa u ee cBoiictBa. PacTtBopuMOCTh BemiecTs B Bojie. KpyroBopot BoJibl B
IpUPOJE.

I'anorensi. XnopoBojgopoa. CosisgHasi KUCIIOTa U €€ COJIU.

Cepa. CpoiictBa u npuMmeHeHue. Okcuaepl cepsl (VI), ux nonydenue, CBOCTBA U
npumeHeHnne. CepoBOIOPOAHAS U cepHUCTas KUCIOThl. CepHasi KUCJIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO3sCcTBE. OKUCIUTEIBLHBIE CBOMCTBA CEPHOM
KHCJIOTHI.

A3zot. CTpoeHHe aToMa ¥ MOJIEKYJIbl, CBOMCTBA IPOCTOrO BEIIECTBA. AMMUAK,
CTPOEHHE, CBOICTBA, MOJTy4YeHHE U npuMeHeHne. Colnu aMMOHUS, UX CBOMCTBA U
npuMenenne. Okcuasl azora (II) u (IV). A3oTHas kucnora, ee CBOMCTBa U
npuMeHenne. Kpyrosopot a3ora.

dochop. CtpoeHne aroma, aIIOTPOTHS, CBOMCTBA Oemoro 1 kpacHoro ¢gocdopa,
ux npuMenenne. OcHOBHBIE coenuuenus: okcua pochopa (V), oprodhochopnas
Kuciora u pocdartsl.

VYrnepon. CtpoeHue atoMa, ajuIOTPOIHs, CBOMCTBA aJUIOTPOITHBIX MOAN(DUKAIIHIHA,
npumMenenue. Okcuasl yraepoaa (II) u (IV), ux cBoiicTBa U mpuMEHEHHE.
KauectBenHas peakmus Ha yriekucibii ra3. KapOoHaTsl: KalbIUT, COAa, MOTAII,
MX 3HaYCHHE B IPUPO/IC U KU3HU uesioBeka. KauecTBeHHast peakiiys Ha KapOOHAT-
noH. Kpyrooport yriepoja.

Kpemunii. Ctpoenne aroMa, KpUCTaINIMYECKAN KPEMHUM, €r0 CBOWCTBA U
npumenenue. Okcua kpemuus (IV), ero npupoansie pa3sHOBUAHOCTU. CHIIUKATHI.
Crexno.



JemoncTpanuu. O0Opa3ibl TaIOrT€HOB — MPOCTHIX BElIECTB. B3anmoaencTaue
Cepbl C METAUIAMU U KUCIOPOAOM. B3anMonencTBue KOHIICHTPUPOBAHHOM
A30THOM KUCJIOTHI ¢ MeAbI0. 1Ioriomnenue yriem pacTBOPEHHBIX BELIECTB UIIU
ra3zoB. OOpas31bl IPUPOIHBIX COETUHEHUN XJIopa, cepbl, pocdopa, yriepoaa,
KkpeMHus. O0pa3ibl BaXHEHIIMX ISl HAPOAHOIO XO35MUCTBA CylIb(aTOB, HUTPATOB,
KapOoHaToB, pocdaToB. OOpasibl CTEKIIA, KEPAMUKH, [IEMEHTA.
Yupaxuenusi. 1./[aBatb XapaKTEpUCTUKY XMMUYECKUX 3JIEMEHTOB-HEMETAIJIOB
I10 UX NOJIOKEHUIO B [lepuoanyeckont cucreMe XuMu4eckux 3iemMeHTos J1. H.
MenpeneeBa. 2.Ha3biBaTh cOeIMHEHMS] HEMETAIIOB U COCTABIIATH UX (POPMYIIBI O
Ha3BaHM10. 3 OnKCHIBaTh 00IIME XUMUYECKHUE CBOMCTBA HEMETAJUIOB C MTOMOIIBIO
PYCCKOTO SI3bIKa U s13bIKa XUMHH. 4.COCTABIATh MOJEKYISPHBIE YPABHEHUS
peaKIui, XapakKTEPU3YIOIINX XUMUUECKUE CBOMCTBA HEMETAIIOB U UX
COEIMHEHUH, a TAK)KE DJIEKTPOHHBIE YPABHEHUS ITPOLIECCOB OKUCIICHHUS -
BOCCTAaHOBJICHHS.

IpakTukym 2 «CBoiicTBa cOeTUHEHU HEMETAJLIOBY (5 1)

[Ipaktuueckas pabora Ned DkcriepumenTanbHbie 3aaauu 1o Teme «lloarpymnmna
KHCIJIOPOJIa»

[Ipaktuueckas padora Ne 5 DxcriepumeHTa bHbIC 3a4auu 110 Teme «[loarpymmbl
azoTa U yriepojaa»

[Ipaktuueckas padora Ne 6 [Tonyuenue, cobupanue u pacrio3HaBaHHE ra30B



KpaTtkue cBeqeHusi 00 opraHudecKux coefnHeHusx (5 u)

IIpeamer oprannyeckoi xumun. OpraHnyeckue COeAMHEHMs, 0COOEHHOCTU UX
CTPOEHUS U CBOMCTB U PUUYMHBI MHOT000pa3Husl.

YriueBogopoabl. YTiieBOAOpOAbl B IPUPOE: IPUPOJHBIN U NOMMYTHBIN HEPTAHOM
ra3bl, He)Th. MeTaH U 3TaH, XUMUYECKOE CTPOEHUE MOJIEKYJI, CBOICTBA (TOpEeHHE,
pasnoxxenue). JleruapupoBanue 3TaHa B 3TuieH. COCTaB U CTPOCHHE MOJIEKYJIbI
sTiiieHa. J[BoriHas cBA3b. lloHgaTHE O peakiuu nonumepusauuu. [lonmmdTuien, ero
npuMeHeHue. KauecTBeHHasl peakius Ha JBOMHYIO CBs3b. ALIETUIIEH, COCTaB U
CTPOEHHE MOJIEKYJIbI, Er0 IPUMEHEHNE. APOMATUYECKHE YIIIEBOI0POAbl. beH3on.
Kuciaopoaconepxkamue opranuyeckKue BelecTsa. DTUIOBBIA CIUPT,
MHOI'0aTOMHBIE CIIUPTHI HA TpUMepe IniepuHa. KauecTBeHHbIE peakuuy Ha
MHOT'0aTOMHBIE CTUPTHI. OKHUCIEHUE ITUJIOBOTO CIUPTA B YKCYCHYIO KUCIIOTY.
[IpenenbHble 0THOOCHOBHBIE KapOOHOBBIE KUCIOTHI. Kupbl. [loHsTue 06
yIIeBOaXx.

A3oTcoaep:Kalnue OpraHudecKue BemecTBa. AMUHOKHUCIIOTHI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. beiku — Ba)HEHIIMe BEIIeCTBa >KUBOU MPUPO/IBI.
JemoncTpanuu. Mozenu MOJIEKyJl METaHa U IPYTHX OPTaHUYECKUX BEILIECTB.
OO6eciBeurBaHME HEMPEAEIbHBIMU COCTMHEHUSIMU OPOMHOM BOJIBI 1 pacTBOPA
nepmaHrasara kanus. 'openue cnvpra. KauecTBEeHHbIE pEeaKkIIMU Ha
MHOTOaTOMHBIE CITUPTHI, Kpaxmai, 6enku. Peakius «cepeOpsHOro 3epkaay C
rIr0Ko30. JleHaTtyparus Oernka.

Ynpaxunenusi. 1. CpaBHEHUE CTPOEHUS U CBOMCTB YTIIEBOJOPOIOB,

KHCJIOPOJCOAEPKAIIUX OPTaHUYECKUX BEIIECTB, BAXKHEHIITUX TPUPOTHBIX
COEeIMHEHUMH.

O06001IeHHe 3HAHUI 0 XMMHH 32 KYPC OCHOBHOI mKoJibl. IloaroroBka k
rocyrapcrBeHHoi urtoropoi arrecrauuu (I'MA) (10 9)

[Tepnonnueckuit 3akoH u llepuonnyeckas cucteMa XuMHYECKUX 3i1eMeHTOB []. U.
MenneneeBa. @U3NYECKUN CMBICIT MIOPSIAKOBOIO HOMEPA JIEMEHTA, HOMEPOB
Mepuojia ¥ Tpymibl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U X
COCJIMHEHUH B NIEPHUOJIaX U TPYNIIAX B CBETE MPEICTABICHUN O CTPOEHUH aTOMOB
3JIEMEHTOB. 3HAYEHHUE NEPUOIUUECKOTO 3aKOHA. BUbI XUMUUECKUX CBA3EH U
TUIMBI KPUCTAIUIMYECKUX PEIIETOK. B3aMMOCBA3b CTPOEHHS U CBOWCTB BEILIECTB.
Kiraccudukanys XuMHIeCKUX PEaKIHi 10 pa3IMuHbIM Npru3Hakam. CKOpOCTh
XUMHUYECKUX peakiuii u (pakTopsl, BIusiomue Ha Hee. OOpaTUMOCTh XUMHYESCKUX
pPeaKIuii U CrIocOObI CMEIIEHU XUMHUYECKOTO paBHOBecHs. [IpocThie U CIOKHBIC
BellecTBa. MeTalibl M HeMeTasulbl. [ 'eHeTHYecKkue psaibl MeTalia, HeMeTaia u
nepexogHoro metaimia. OKCUAbl U TUAPOKCUIBI (OCHOBAHMS, KUCTIOTHI,
ampoTepHbIe THIPOKCUIBI), colu. X cocTas, kmaccudukamus u oomue
XUMHUYECKHUE CBOMCTBA B CBETE TEOPUHU JICKTPOJIUTUUECCKON JUCCOIUAIMH.

YueoHo- HasBaunue riiaBbl KonnuectBoO
TeMaTHYeCKUM 4acoB
miiaH Ne



TJIaBbI

1. Bgenenue 10
2. Mertamnsl 15
3. IIpaktukym 1 «CBolicTBa METaUIOB U UX COCIUHEHUI» 4
4. Hewmetamibl 21
5. IIpaktukym 2 «CBoiicTBa COETMHEHNUN HEMETAIOB) 5
6. Oprannyeckue BellecTBa 5
7. XuMus U KU3Hb 4

8. O0o0061IeHre 3HaHUM IO XMMUU 33 KypC OCHOBHOM IIKOJIbI 4

Bcero: 684y

7.0nucanue y4e0HO-MEeTOAUYECKOT0 M MATEPHATbHO-TEXHUYECKOI 0
o0ecrieyeHust
obpasosaTtenbHOro npouecca

Y4eOHukn:

1.I'a6puensu O. C. Xumus. 8 kiacc: yueb. s obiieodbpaszosart. yupexaeHui / O.
C.I'abpuensu.-M.: Ipoda, 2017.

2.T'abpuensan O. C. Xumus. 9 knacc: yue6. nis obmeodpaszonar. yupexaenuii / O.
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Ob6opynoBanme

Kosnekuuu: pa3aTounblii MaTepralt: AIIOMUHUAM, BOJIOKHA, KAMEHHBIN yIoJib,
Kay4yK, METaJIJIbl, MUHEPAJIbl U TOPHBIE TOPOABI — CHIPHE 1T XUMUUECKOM
ITPOMBIIIIJIEHHOCTH, HA00P XUMHUUECKUX AJIEMEHTOB, HE(DTh M MPOTYKTHI €€
nepepadboTKH, TUIACTMACCHI, CTEKIIO U U3JIeNIUS U3 CTEKJIa, TOIJIMBO, YyT'YH U CTallb,
1IKaJIa TBEPAOCTH.

PeakTuBbl, HAOOPHI

Monenn

JlemoHcTparmonubie: KoMmuiekT kpuctammuueckux pemérok; Habop moaeneit
aTOMOB JIJISI COCTABJICHUSI MOJIEJIeH MOJIEKYJI co cTepkHsIMu; HaGop nis
cocTaBjeHHUs 00BEMHBIX Mojieleit; [lepuoandeckas cuctemMma XUMHUIECKUX
anemenToB JI. 1. MenaeneeBa; PacTBOpUMOCTh COJIEN, KHUCJIOT, OCHOBAaHHUM B BOJIE;
[TpuGopsl, HAOOPHI TTOCY Bl U JTA00PATOPHBIX MIPHUHAICKHOCTEH TSI XUMUIECKOTO
AKCIEPUMEHTA

Cromuk moaséMubii; [lItatue mis mpooupok; IItatnB MeTaINICCKHM;

8. Ilnanupyemblie pe3ybTaThl H3YYEHUS KYPCa XMMHMHU B OCHOBHOM IIKOJI€
B pe3ynprare n3ydyeHuss XuMUM YYEHUK OCHOBHOMW IIKOJIBI:

-HAY4YUTCS OCO3HABaTh OOBEKTUBHYIO 3HAUMMOCTh OCHOB XUMHUYECKON HAYKU Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA 00IIeH KYIbTyphI U
MIPAKTUYECKOMN AEATEIbHOCTH

YeJIOBEKa B YCIOBUSIX BO3PACTAIOIIEH «XUMHU3ALUN» MHOTUX cep KUZHU
COBpPEMEHHOT'0 OOIIIEeCTBA;

- OBJIQJIEET CUCTEMOM XMMHUYECKUX 3HAHUN — MOHATUAMU, 3aKOHAMU, TEOPUSIMU U
SI36IKOM HayKH,

MMEIOIIUMHU BaKHOE 0011e00pa30BaTeIbHOE U MO3HABATEIbHOE 3HAUCHHE,

CCTCCTBCHHOHAYYHBIMH MCTOJaMH UCCIICA0BAHUA BCIICCTB U XUMHUUYCCKHUX
SIBJIGHI/If/’I, CBCACHMAMMU 110 HICTOPHUU CTAHOBJICHUA XUMHUU KAK HAYKH,



- [IOJIYYUT IIPEICTABICHUE O CIIO)KHOM KOMIUIEKCE OTHOILLIEHUN B CUCTEMAX
«4EeJIOBEK — BEIIECTBO» U «BELIECTBO — MaTepUall — IPAKTUYECKAs! ACATEIBHOCTDY,
O pOJIM HAYKHU B CO3[JaHUU HOBBIX MAaTEPHaAIOB U UCTOYHUKOB DHEPIUH;

- YCBOUT OCHOBBI XUMUYECKON I'PAMOTHOCTH KaK OCHOBBI aHAIU3a U
TUTAaHUPOBAHUS SKOJOTUYECKH 0€30MaCHOTO MOBEACHUS B LEISIX COEPEKEHUS
310POBbsI U OKPYKAKOLIEH CPEBI.

B npouecce uzydeHnss XMMUM y4aluics OCHOBHOM IIKOJIBL:

- yOenuTcs B TOM, 4TO B OCHOBE MHOTHUX SIBJICHHUH KUBOW U HEXKUBOU IIPUPOJIbI
JIe)KaT XUMUYECKHUE NIPEeBPALCHNs] HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

- yr1yOUT MPEACTABICHUE O MAaTEPUATIbHOM €MHCTBE MUPA;

- OBJIa/ICET YMEHUSIMU YCTaHABIUBATh CBA3U MEXAY peasibHO HA0Jt01aeMbIMU
XUMHUYECKUMU SABICHUAMHU U IIPOLIECCAMHU, ITPOTEKAIOIIUMUA B MUKPOMHUPE aTOMOB
U MOJIEKYI; OOBSACHSATHh MPUUYMHBI MHOIO00OPa3us BELIECTB, 3aBUCUMOCTb UX
CBOICTB OT COCTaBa U CTPOEHUS, a TaKkKe 00yCIOBIEHHOCTh MPUMEHEHHMSI BEIIECTB
O0COOEHHOCTSIMH MX CBOMCTB; aHAJTU3UPOBATh U OOBEKTUBHO OIICHUBATH
YKU3HCHHbBIE CUTYaLlMH, CBSI3aHHBIE C XUMUEH;

- IpUOOPETET HABBIKK O€30MacHOr0 OOpallleHHsI C BEIIECTBAMH, UCTIOJIb3YEMBIMU B

HOBCG}IHCBHOﬁ KHU3HU.

N3yyenue XuMuu npeocTaBUT YYEHUKY BOZMOXKHOCTD:

- pa3BUBaTh U COBEPIICHCTBOBATh MHIUBUIyaJIbHbIE CTIOCOOHOCTH; HHTEPEC K
MUPY BEIIECTB U

UX MpEeBpalIeHHil; 001IeyuyeOHbIe HHTEIUIEKTyaIbHbIE YMEHHSI CIIOCOO CTBYIOIINE
IPUOOPETEHUIO OTBITA TBOPUYECKON U TTOUCKOBOM JIEATETLHOCTH, B YACTHOCTH
YMEHHS CPaBHUBATH U KIACCU(DUIIMPOBATH OOBEKTHI, BBISIBISATH IPUYMHHO-
CJIEJICTBEHHBIE CBSI3H, (POPMYIHPOBATH THUIIOTE3bI U TPOBEPATH UX B XOJI€
AKCIIEPUMEHTA, apTyMEHTHPOBATH BHIBOIbI, OTCTAMBATH CBOC MHEHHUE, UCTIONb3YS
P 5TOM aJICKBAaTHBIC JI0KAa3aTEIIbCTBA;

- MPUOOPETATh HABBIKK PaOOTHI C Pa3TMYHBIMU UCTOUHUKAMH HHGOPMAITUHN 10
XUMUH (CI0BapH,

CIIPaBOYHUKH, XpecToMaTuu, UHTEpHET U 1p.), a TAaK)KE yMEHHE 0OHEKTUBHO
OIICHMBATh MH(POPMAIINIO O BEIIECTBAX, UX MPEBPAIIECHUAX U MPAKTHICCKOM
MPUMEHEHUH;

- COBEPIIICHCTBOBATh YMEHHUS IUIAHUPOBATh U PAIIMOHATIBLHO OPTaHW30BBIBATh
y4e0HO MO3HABATEIbHYIO ACSITEIBHOCTh, TPUMEHSTH TIOJYICHHBIC 3HAHUSI B HOBOU
CUTYaIIlNH;

- mpuoOpeTaTh HABBIKM CAMOOOPa30BaHUs U MPAKTUYECKOTO COTPYAHUYECTBA MPU
OpraHu3anuu

Y BBIMIOJITHEHUU XUMHUYECKOTO IKCIIEPUMEHTA, IPOBEACHUH U 3aAIUTE YICHUUYECKUX
MIPOEKTOB T10 UCCJICTOBAHUIO OTJACIBHBIX BEIIECTB U XUMUUECKUX SIBJICHHM,
HaOJIFOJaeMbIX B MPUPOJIE ¥ TTOBCETHEBHOM KU3HHU.

Takum 00pa3om, B pe3yJbTaTe U3yYCHHUS XUMUU B OCHOBHOM IIIKOJIC YUCHUK
MOJYYHUT MOATOTOBKY, TOCTATOYHYIO JJIsI TPOJAOJDKEHUS O0yUEHHUS B CTapIIeH
IIKOJIE U CPeAHUX NMPOodeCCHOHAIBHBIX 00111€00pa30BaTEIbHBIX YUPEKICHUSX, a



TaK)Ke MPUOOPETET KIIIOUEBbIE KOMIIETEHIIUY, UMEIOLME YHUBEPCATLHOE
MIPUMEHEHHE B JTI000M BUJIE JIEITEIIBHOCTH.

[Inanupyemble pe3ynbTaThl OCBOCHUS MIPEAMETHOIO COJEPKaHUS 110 XUMUU
MpECTaBIEHbI IO OCHOBHBIM pa3jeiaM COACPKaHUs TPUMEPHOI TporpaMMBbl
OCHOBHOT'O 00111eT0 00pa30BaHUs IO XUMHUH.

OcHosnbie nonssmus xumuu (YpOBeHb aTOMHO-MOJICKYJIIPHBIX TIPEACTABICHUMN)
BBITyCKHUK HAYYUTCS:

- OIKUCHIBATh CBOMCTBA TBEPABIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJACIASN UX
CYILIECTBEHHBIE

NIPU3HAKH,

- XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO U CBOMCTBAM, YCTaHABIUBATh
NPUYMHHO CJICICTBEHHBIE CBA3W MEXK/Y JaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;
- PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUECKUX MOHATUH «aTOM», «MOJIEKYJIay,
«XUMHUYECKUU IIEMEHTY, «IPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,
«BAJICHTHOCTBY, UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU,

- U300paXkaTh COCTAB MPOCTEHUIIINX BEIIECTB C MTOMOIIBI0 XUMUUECKUX (GOPMYIT U
CYIIHOCTh XUMHYECKUX PEAKIIMI C TTOMOIIbI0 XUMHUECKUX YPaBHEHUIH;

- BBIYUCTISATh, OTHOCUTEIBbHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a
TaK)kK€ MacCOBYIO

JIOJTF0 XUMHUYECKOT'O 3JIEMEHTA B COSAMHEHUSX JUISl OIICHKH MX MPAaKTUIECKON
3HAYUMOCTH;

- CpaBHUBATH 10 COCTABY OKCHJIbI, OCHOBAHMSI, KUCIIOTHI, COJIH;

- KTacCU(UIIMPOBATH OKCUJIBI 1 OCHOBAHUS 10 CBOMCTBAM, KMCJIOTHI U COJIH 110
COCTaBY;

- OIIMCHIBATh COCTAB, CBOMCTBA M 3HAUCHHE (B MPHUPOIE U MPAKTHICCKON
NESITEIbHOCTH YEJIOBEKA)

IIPOCTHIX BEIIECTB — KHUCJIOPOJIa U BOJIOPO/IA;

- 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUUECKUX AIIEMEHTOB U BOXKHEHIITUX
COeIMHEHNH

€CTECTBEHHBIX CEMEHCTB IIEI0YHBIX METAJIJIOB 1 raJIOTCHOB;

- IOJIL30BAThCSA JTA0OPATOPHBIM 000PYIOBAHUEM U XUMHUUYECKOM TIOCY/I0M;

- MPOBOAUTH HECIIOKHBIC XUMHUYECKUE OIBITHI M HAOIIOACHUS 32 U3MCHEHUSIMHU
CBOMCTB BEIIIECTB, B MPOIIECCE MX MPEBPAIICHHH; COOIIOMATh MpaBUja TEXHUKH
0€301aCHOCTH NP MTPOBEICHUH HAOIOACHUIN 1 OTIBITOB;

- pa3IMyYaTh SKCIEPUMEHTAIBHO KUCIOTHI U MIETOYH, IMOTB3YICh HHINKATOPAMH,
OCO3HaBaTh HEOOXOIUMOCTh COOIIO/IEHUST Mep O€30MaCHOCTH MPU OOPAIICHHUH C
KHCJIOTAMU H IIICJT0YaMH.

BBITYyCKHUK MOJYIUT BO3MOKHOCTh HAYUHUTHCS:

-TPaMOTHO OOpaIlaThCs ¢ BEIIECTBAMH B IMMOBCETHEBHOM KU3HU,

- 0CO3HaBaTh HEOOXOAMMOCTH COOTIOICHUS MPABUI IKOJOTHYECKH 0€30MacHOTO

MOBEJICHUS B OKPYKaIOIIEH TPUPOTHOU CPETIE;

- IOHUMATh CMBIC U HEOOXOAMMOCTh COOJIFOACHUS MPENMCAHUMN, MTPEIaraeMbIX
B MHCTPYKLMSAX
10 UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;



- UCTIOJIb30BaTh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH MPU BBHITIOJTHEHUU
HCCJE0BATEIbCKUX ITPOEKTOB N0 XUMUU,

- pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD, UCIIOJIb3YS CPEACTBA YCTHOU U
NHUChbMEHHOM

KOMMYHHKAIIMHU TIPU paboTe ¢ TEKCTaMU YUeOHUKA U JIOMTOJTHUTEIHHOM
JTUTEpaTypou, CIPaBOYHBIMU TaOIUIIAMU, IPOSIBIIATH TOTOBHOCTD K YBAXKEHUIO
WHOM TOYKH 3pEHHUS IPU 00CYXKIACHUU PE3YJIbTATOB BHIMOJHEHHONU PabOTHI;

- 00BEKTUBHO OIICHUBATh MH(GOPMAIIMIO O BEIIECTBAX U XMMUYECKHUX Mpolieccax,
KPUTUYECKHU

OTHOCHUTHCS K IMICEBIOHAYYHOU UH(POpMAIUHU, HETOOPOCOBECTHON peKIIaMe,

Kacarolleucs UCI0JIb30BaHUS Pa3JIMYHbIX BCIICCTB.

llepuoouueckuti 3aKkoH U nepuooudecKas cucmema

xumuudeckux 35emMeHToB J[. 1. MenneneeBa. CTpoeHue BeniecTra

BrinyckHUK HAyYUTCA:

- KTacCU(UIIMPOBATH XUMUYECKHE DJIEMEHTHI Ha METAJUIbl, HEMETAJIJIbI, DJIEMECHTHI,
OKCHJIbI U

TUAPOKCHUIBI KOTOPBIX amM(OTEPHBI, © HHEPTHBIC AJIEMEHTHI (Ta3bl) JIJI1 OCO3HAHUS
BAKHOCTH

YHOPS0YEHHOCTH HAYYHBIX 3HAHUH;

- pacKpbIBaTh CMBICI Neproandeckoro 3akona Jl. . Menzaeneena;

- OIIMCHIBATh M XapaKTEPU30BaTh TAOIMUHYIO (OPMY MTEPHOTUIESCKON CUCTEMBI
XUMUYECKHUX JIEMEHTOB;

- XapaKTepu30BaTh COCTAB ATOMHBIX SJIEp U paCIPEACICHUE YUCTa SJIEKTPOHOB 110
3JIEKTPOHHBIM CJIOSIM @TOMOB XHUMHUYECKUX AJIEMEHTOB MaJIbIX TIEPHUOJIOB
MEPUONYECKON CUCTEMBI, a TAKXKE Kalus U KaJIbIUs;

- pa3auyaTh BUbI XUMUUYECKON CBS3U: MOHHYIO, KOBAJICHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HETOJIIPHYIO U METAJIIIMYECKYIO;

- U300paXkaTh IEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00pa30BaHHBIX
XUMHUYECKUMU CBSA35IMHU PA3HOTO BUJIA;

- BBISIBJIATH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT CTPOCHUS UX KPUCTAITIMYECKUAX
PELIETOK: NOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX, METAIUINYECKHX;

- XapaKTepU30BaTh XUMUYECKHE JIEMEHTBI U UX COCIMHEHUSI HA OCHOBE
TIOJIOKEHHS JIEMEHTOB B IMEPUOMUECKON CUCTEME U OCOOEHHOCTEH CTPOCHHS MX
aTOMOB;

- OMUCBIBATh OCHOBHBIE 3Tanbl OTKphITHS . 1. MeHnaeneeBbIM NepuoIudecKoro
3aKOHA U IEPUOANYECKON CUCTEMBI XUMHYECKUX 3JIEMEHTOB, )KU3Hb U
MHOT000pa3HyI0 HAyYHYIO €SI TEIbHOCTh YUCHOTO;

- XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYEHNE IEPUOANIECKOTO
3aKOHA U MEPUOJIMYECKON CUCTEMbI XUMHYECKUX diIeMeHTOB []. 1. Meneneena;

- 0OCO3HaBaTh Hay4YHbIC OTKPBITUSI KaK pe3yibTaT JJIUTEIbHBIX HAOIIOICHUH,
ONBITOB, HAYYHOU MOJEMHUKH, TPEOAOJIEHUS TPYAHOCTEN U COMHEHUH.
BrInyCKHUK MOJIyYUT BO3MOKHOCTh HAYUYHUThCS :

- 0OCO3HABaTh 3HAYECHHUE TEOPETUUECKNUX 3HAHUM ISl PAKTUYECKON IESITEIbHOCTH
YEJI0BEKa;



- OTIMCHIBATh U3yUYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTHKY CUCTEMHOTO
aHaln3a;

- IPUMEHATH 3HAHUA O 3aKOHOMEPHOCTSIX MEPUOTUICCKON CUCTEMBI XUMHUECKUX
AIIEMEHTOB ISl OOBSICHEHHS U TTPEIBUCHUS CBOMCTB KOHKPETHBIX BEIIECTB;

- pa3BUBaTh MHPOPMALIMOHHYIO KOMIIETEHTHOCTh TOCPEJCTBOM yIiayOIeHUs

3HaHUN 00 UCTOPUHU CTAHOBJICHUS] XMMUYECKOM HAYKH, €€ OCHOBHBIX IMOHATHI,
MEPUOANYECKOr0 3aKOHA KaK OJHOTr0 U3 BAKHEUIINX 3aKOHOB ITPUPOIBL, a TAKXKE O
COBPEMEHHBIX JOCTUKECHUAX HAYKU U TEXHUKHU.

MHoroo0pa3ue XUuMHYECKUX PeaKInuit

BrlnyckHUK HayuuTCS:

- O0BSICHITH CYTh XUMHUYECKUX MPOIIECCOB U UX MPUHIIUITUAIBHOE OTIUYUE OT
duznyecKux;

- Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUUECKUX PEAKIIHIA;

- YCTaHABJIMBAThH NMPUHAIJICKHOCTh XUMUUECKON PEAKIMU K ONIPEACICHHOMY THITY
10 OJTHOMY M3 KJIaCCU(DMKAITMOHHBIX ITPU3HAKOB: 1) MO YHCITY ¥ COCTaBY
UCXOJIHBIX BEIIECTB U MPOJYKTOB PEaKIuu (Peakiiuy COCTUHEHUS, Pa3IOKEHUS,
3aMenieHrs U OOMEeHa); 2) 10 BBIICJICHUIO UJIU TIOTJIOMICHUIO TETUIOTHI (peaKIuu
AK30TEPMHUYECKHUE U DHAOTEPMUUECKHE); 3) IO U3BMEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX JIEMEHTOB (PEaKUN OKUCIUTEINBHO-BOCCTAHOBUTEIIBHBIE);

4) o oOpaTUMOCTH Tpoliecca (peakiuu oopaTUMbIe U HEOOPATUMBIC);

- Ha3bIBaTh (PAKTOPHI, BIMUSIONIME HA CKOPOCTh XMMHUECKUX PEaKIINiA;

- Ha3bIBaTh (PAKTOPBHI, BIMSIONIME HA CMEIICHINE XUMUUYECKOT'O PaBHOBECHS;

- COCTaBIIATh YPABHEHUS SJIEKTPOIUTUYECKON TUCCOLMAMN KUCIIOT, HIEI0UEH,
COJIeH; TIOJIHBIC U

COKpaIIEHHbIE HMOHHBIE YPABHEHUS peaKkIuii 00OMEHa; ypaBHEHUSI OKUCIUTEIIHHO-

BOCCTaAHOBUTCIIBHBIX pCaKHHf/’I;

- IPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX PEaKIuil 0 popMyiiaM/Ha3BaHHUSIM
MCXOJIHBIX BEIECTB; OMPENEISATh UCXOIHBIE BEMIECTBA MO (hopMyIamM/Ha3BaHUSIM
MIPOAYKTOB PEAKIINU;

- COCTaBJISATh YPABHEHUS PEAKLINM, COOTBETCTBYIOIIUX NOCIEA0BATEIBHOCTH
(«1enoyke) MpeBpalleHnii HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB;

- BBISIBJIATH B MPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUIETENBCTBYIOLINE O
MPOTEKAaHUH XUMUYECKON PEaKIH;

- IPUTOTOBJISITH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM J10JIEW pACTBOPEHHOTO
BEILIECTBA;

- ONPENIEIIATh XapaKTeP CPEAbl BOAHBIX PACTBOPOB KUCJIOT U LIEIOYEH MO
W3MEHEHUIO OKPACKHA UHIAUKATOPOB;

- IPOBOJINTH KAUECTBEHHBIEC PEAKIINH, TOATBEPKIAIOIIME HATNYNE B BOJHBIX
pacTBOpax BEUIECTB OTAECIbHBIX KATUOHOB U AHUOHOB.

BrInyCKHUK MOJIYYHUT BO3MOKHOCTh HAYUYHUTHCS :

- COCTaBJISATh MOJIEKYJIAPHBIE U MTOJIHBIE HOHHBIE YPABHEHHUS IO COKPAILIEHHBIM
VOHHBIM YPaBHEHUSIM;



- IPUBOJAUTH IPUMEPHI PEAKLIUM, ITOATBEPKAAOIINX CYLIECTBOBAHUE B3AUMOCBA3U
MEXIY OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX BELIECTB;

- POTHO3UPOBATh PE3YIbTATHI BO3ICUCTBUS Pa3IMUHBIX ()aKTOPOB HA U3MEHEHUE
CKOPOCTH

XUMHUYECKOU pEaKIUH;

- MPOTHO3UPOBATh PE3YAbTATHl BO3ICUCTBUSI pa3IMYHBIX (DAKTOPOB HA CMEILICHHE
XUMHYECKOTO PABHOBECHS.

BpInyCKHUK NOTYYUT BO3MOKHOCTh HAYUUTHCS

- IPOTHO3UPOBATH XMMUYECKUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U
CTPOCHUS,

- MPOTHO3UPOBAThH CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIHHBIC WIIH
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C YUETOM CTEIEHENW OKUCIIEHUS DJIEMEHTOB,
BXO/JISIIIUX B €TI0 COCTAaB;

- BBISIBJISITh CYILIECTBOBAHUE M'€HETUYECKOU B3aMMOCBS3U MEXK/Y BEIIECTBAMU B
pAdy: IPOCTOE

BEIIECTBO — OKCHUJ — THUJIPOKCUJ] — COJIb;

- XapaKTepu30BaTh 0COOBIC CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM
KHCJIOT;

- IPUBOJAUTH IPUMEPHI YPABHEHU I PEAKIINUI, JIEKAIUX B OCHOBE IMPOMBIIIJIEHHBIX

cIoco0oB IMOJTYUCHUS aMMHUAKa, cepHoﬁ KHCJIOTHI, YyI'YHA U CTAJIN,

- OIIUCHIBATh (PU3MUYECKUE U XUMUUYECKUE MPOIIECCHI, SBISIOMIUECS YACTHIO
KPYroBOpOTa BEIIECTB B IPUPOJIC;

- OPraHU30BbIBATh, IPOBOJUTH YUCHHUUECKHE MPOEKTHI M0 UCCIEIOBAHUIO CBONCTB
BEIIECTB, UMEIOLIUX BAXKHOE MPAKTUYECKOE 3HAUCHUE.
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