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IHosicHuTEIbHAA 3aNIMCKA

PaGouas mporpaMmMa mo XMMHUU I OCHOBHOM IIKOJIBI COCTaBJIEHA HA OCHOBE: DyHIaMEHTAIb-
HOTO sIIpa COJIepIKaHus 00IIeT0 00pa30BaHUs.

TpeboBanuii Kk pe3ynbTaTaM OCHOBHOIO 0011ero oOpa3zoBaHus, NpeACTaBiIeHHBIX B Denepalib-
HoMm [ocymapctBennom Cranmapte OOmiero O6pa3oBanust Broporo mokonenus (IIpukas MuHo-
Opnayku oT 17.12.2010r.); mpuMepHBIX MPOTPaMM IO y4E€OHBIM MpeaMeTaM

«Xumus 8-9 knaccel» aBTopckoit yueoHou nporpammbl O.C.I"'abpuensna «IIporpamma ocHOBHO-
ro obmero oopazoanus. Xumus. 8-9 knaccei». M.: [Ipoda,2018; (®I'OC);

OCHOBHOM 00pa3zoBaTesbHON MpOrpaMMbl OCHOBHOTO 00111ero oopaszoBanuss MbOY «COII Nel5
noc. LIITeikOBO»

Hannast pabouas mporpaMMa OpUEHTHpPOBaHA Ha HUCIOJIb30BaHUE YYEOHHUKOB MO XHUMHH U
yuebHo-MeToauueckux nocobuit YMK, co3maHHBIX KOJJIEKTHBOM aBTOPOB MOJ PYKOBOJICTBOM
O.C. I'abpuensHa.

OpueHTHpOBaHA HA PEeATH3AIMIO B ICHTPE 00pa30BaHUs €CTECTBEHHOHAYYHOU U TEXHOJIOTHYe-
ckoil HanpaBieHHocTell «Touka poctay, co3nannoro Ha 6aze MBOY «COIL Nel5 noc. IlITeikoBO»
C LIEJIbIO Pa3BUTHUS y 00YYAIOIIKXCSl €CTECTBEHHOHAYYHOM, MaTEMAaTUYECKOM, NH()OPMALIMOHHON
IPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO M KPEaTUBHOTO MBIIIICHHUS, COBEPIICHCTBOBAHUS
HaBBIKOB €CTECTBEHHOHAYYHOU M TEXHOJIOTHYECKON HAIIPABICHHOCTH, & TAKXKe ISl PAKTHYECKOM
oTpaboTKH yueOHOro MaTepuana o yueoHoM npeameram «dusukay, «Xumusa», «buonorus, «Tex-
HOJIOTHS».

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs peanusaius 00pa3oBaTeIbHbIX MPOrpamMM ecTe-
CTBEHHOHAYYHOU M TEXHOJIOTHYECKON HaIpaBIeHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHHU C TPEOO-
BaHUSMHU 3aKOHO/IATEILCTBA B cpepe oOpa3oBaHus U ¢ yu€ToM pexkoMmeHaanui denepanbHOro omne-
paTopa ydeOHoro npeameTa «Xumusi». O0pa3zoBarenbHas MporpaMMa Mo3BOJIsIET HHTETPUPOBATH
peannzyemMsble 3/1eCh OIXO0/IbI, CTPYKTYPY U COJIepKaHKUEe MIPH OpraHu3aluu 00y4yeHUs] XUMUHU B
8—9 kitaccax, BEICTpOEHHOM Ha 0a3e JIF0O0ro U3 TOCTYMHBIX y4eOHO-METOINUECKIX KOMIUIEKCOB
(YMK). Ucnons3oBanue 000pyA0BaHMs LIEHTpa

«Touka pocTa» MO3BOJIACT CO34aTh YCIOBUS:
e I paClIUPCHUA COACPKAHNA IKOJIbHOI'0O XUMHYCCKOT'O o6pa3013aHHs[;
e JIJId IIOBBIIICHUS ITO3HABATEIbHOM aKTHUBHOCTHU 06yqa10mﬂxc;1 B CCTeCTBeHHOHaquOﬁ O6J'IaCTI/I;

e JUIA PAa3BUTHA JIUYHOCTH peOeHKa B Mpolecce 00ydeHus: XUMHH, €ro criocodHocTel, popmuposa-
HUS U YJOBJIETBOPEHUS COLIMATIBHO 3HAYMMBIX UHTEPECOB U MOTpeOHOCTEN

e 17151 paboOTHI ¢ OIapEHHBIMU MIKOJFHUKAMU, OPTAHU3AIMY UX PA3BUTHUS B PA3IMUHBIX 001aCTAX
00pa3oBaTenbHON, TBOPUECKON JCATEITHHOCTH.

OO0uue et 0CHOBHOTO 00111er0 00Pa30BaHMS C Y4E€TOM clelu(PMKH Kypca XUMHHU
[enm xuMHU9IecKoro 0Opa3oBaHMs B OCHOBHOW MIKOJIE (DOPMYITUPYIOTCS HAa HECKOIBKUX YPOBHSX:
rI100amTbHOM, METAPEeIMETHOM, JTHYHOCTHOM U TPEAMETHOM, Ha YPOBHE TpeOOBaHUI K pe3ylib-
TaTaM OCBOCHUS COJICPIKAHUS MPEIMETHBIX TPOTPaMM.
OcHoBHOe 00111ee 00pa3oBaHue - BTOpas CTyIeHb 001ero oopasopanus. OMHON U3 BaKHEHIIINX
3aJ1a4 ATOTO JTara SBISIETCS MOJIrOTOBKA 00YJarOIINXCsS K OCO3HAHHOMY M OTBETCTBEHHOMY BHI-
0opy *ku3HEeHHOTO U npodeccnoHanbHoro mytu. OOydaronuecs: JOKHBI HAYYUThCS CaMOCTOSI-
TEIbHO CTaBUTh LENHU U OMPENENATh MYyTH UX JOCTHKEHMS, HCIOJIb30BaTh MPUOOPETEHHBIN B
IITIKOJIE OTIBIT IEATEIHHOCTH B pealbHOU KHU3HH, 32 paMKaMH Y4€OHOTO mpoIriecca.
['maBHBIE 1I€TM OCHOBHOTO 0O0IIIETO 00pa30BaHUS COCTOST B:

1. dopmupoBaHUM IIEITOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO HAa MPHOOPETECHHBIX

3HAHUAX, YMEHUSX U CIOc00ax NesiTeIbHOCTH;
2. TpUOOPETEHUU OIbITa Pa3HOOOPA3HON JEATETLHOCTH, TO3HAHUS U CAMOIIO3HAHWS;
3. TOATOTOBKE K OCYIIECTBJICHHIO OCO3HAHHOTO BhIOOpA WHAMBUIYaJTLHONH 00pa30oBaTENb-
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HOM WM TPOo(PeCCHOHATEHON TPAeKTOPHHU.
Bosblioit Bkiaa B 1OCTHKEHHE TTIABHBIX 1I€JI€il OCHOBHOTO 0011ero o0pa3oBaHusl BHOCUT U3yye-
Hue xumuu. Kotopoe npu3BaHo o0ecreynTs:

1. ¢opmupoBaHue cucTeMbl XMMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAay4yHOU
KapTUHBI MUDA;

2. pa3BUTHE JUYHOCTU OOYUaIOIIMXCS, UX MHTEJUIEKTyaJlbHOE U HPABCTBEHHOE COBEPILECH-
CTBOBaHME, (POPMHUPOBAHUE Y HUX TYMAHUCTHUECKUX OTHOIICHUN M HKOJOTMYECKH IIelie-
CO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM 1€ATEIIbHOCTH;

3. BbIpaOOTKY MOHMMAaHUS OOLIECTBEHHOW MOTPEOHOCTH B Pa3sBUTHU XMMUH, a TaKkxke Gop-
MHUpPOBaHME OTHOLIEHUS K XMMHHU KaK K BO3MOXHOHM oOnactu Oyayiied mpakTHUecKon
NESITENIbHOCTH;

4. QopmupoBaHue yMEHUI 0€30MacHOr0 OOpallleHus ¢ BELECTBAMU, UCIOIb3yEMbIMU BIIO-
BCE/IHEBHOM KHU3HHU.

LenstmMu U3y4eHHs XUMUM B OCHOBHOM LIKOJIE SIBJISIFOTCSL:

1. ¢dopmupoBanue y o0y4aromuxcs yMEHHUS BHJETh U NOHMMATh IEHHOCTh 00pa30BaHUS,
3HaYMMOCTh XMMHUYECKOTO 3HaHUA Ul KaKIOro 4eJOBEKa HE3aBUCHUMO OT ero mnpodec-
CHOHAQJILHOW NIESATEIbHOCTH; YMEHUS pa3nuyarh (akThl U OLEHKH, CPAaBHUBATH OLICHOY-
HbI€ BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OLEHOK U CBSI3b KPUTEPHUEB COINpPEIEICH-
HOM crucTeMoil IeHHOCTEN, (OpMYJINPOBATh U 00OCHOBBIBATH COOCTBEHHYIO IO3UIINIO;

2. dopmupoBaHue y 00ydJarOUIMXCS LEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XHMHUU B
CO3/IaHMM COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHHBI MHMpA; YMEHUS OOBACHATH

OOBEKTHI M TIPOLECCHI OKPYKAIOMIEH NEHCTBUTEIBHOCTH — IMPUPOTHON, COIHAIBHOM,
KYJbTYPHOM, TEXHUYECKON CPEIbL, UCMOJIb3Ys ISl STOIO0 XUMHUYECKHUE 3HAHMUS;

3. mpuoOpeTeHne O0YYaIOIUMHUCS OIbITa Pa3sHOOOPa3HON AEATENIbHOCTH, IMO3HAHHUS U Ca-
MOTIO3HAHHUS;, KIIFOUEBHIX HABBIKOB (KIFOYEBBIX KOMIIETEHTHOCTEH), MMEIOIINX YHUBEP-
CaJIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPOOJIeM, TPUHATHUS
pelleHni, moucKa, aHamu3a U o0paboTku MH(OpPMAIMKM, KOMMYHHKATUBHBIX HaBBIKOB,
HaBBIKOB M3MEPEHUH, COTPYAHUYECTBA, 0€30MacCHOr0 OOpalleHHs] C BEIIECTBAMHU B TIO-
BCEHEBHOW KU3HU.

OcHosHbIMU UOesMU YIEOHOTO TIpeIMETa X UMHUSI SIBIISTFOTCSI:

O MaTepHaIbHOE €AUHCTBO BELIECTB €CTECTBEHHOIO MUPA, X TEHETUYECKAs CBSI3b;

O MPUYUHHO-CIICICTBEHHBIE CBSI3HM MEXIY COCTaBOM, CTPOEHUEM, CBOMCTBAMH, MOIYYECHHEM W
MPUMEHEHHUEM BELIECTB;

O MO3HABAaEMOCTh BEIIECTB U 3aKOHOMEPHOCTEN MTPOTEKAHUS XUMUYECKUX PEAKIU;

O 0OBSICHSIIOIIAS U TIPOTHO3ZUPYIONIAS POJIb TEOPETUUECKUX 3HAHUM NJIs1 (PaKTOJIOTUYECKOT0 Ma-
Tepuana XMMHUU JIEMEHTOB;

O KOHKPETHOE€ XMMHMYECKOE COECAMHEHHME KaK 3BEHO B HENPEPBIBHOW LIEMM NPEBpALIECHUN Be-
LIECTB, YYaCTBYIOLIEE B KPYTOBOPOTE XUMUUYECKUX DJIEMEHTOB U XUMHUUYECKOM DBOIIOLINY;

O 00BEKTUBHOCTh W TO3HABAEMOCTh 3aKOHOB MPUPOIbI; 3HAHUE 3aKOHOB XHUMHU IO3BOJISIET
YOPaBIATh XUMHUYECKUMH TIPEBPAIICHUS] MU BEIIECTB, HAXOIUTh JKOJOTUYECKH O€30TacHBIC
CHOoCcOOBI MPOM3BOCTBA U OXPAHBI OKPYKAIOLIEH CPEbl OT 3arPsS3HEHNUS;

O B3aMMOCBSI3aHHOCTh HAYKH W MPAKTUKH; TPEOOBAHUS MPAKTUKU — JBWIKYINAS CHJIA Pa3BUTHUS
HayKH, YCTIeXU MPAKTUKU 00YCIOBICHBI TOCTHKCHUSIMH HAYKH;

O pa3BUTHE XMMHUYECKON HAyKH M XMUMHU3ALMSA HAPOJHOIO XO3SMCTBA CIy>KaT MHTEpecaM 4esio-
BEKa M OOIIEeCTBa B II€JIOM, HMEIOT TYMaHUCTHUUYECKHI XapaKTep M MPHU3BaHBI CIIOCOOCTBOBATH
pelIeHun0 TI00aTbHBIX MPOOIEM COBPEMEHHOCTH.

OTH U peanu3yroTcs yTeM JOCTUKEHHUS CIEAYIOIINX yeel:

Gopmuposarue y yJamuxcsi XUMUIECKONH KapTHUHBI MUpa KaK OpPraHUYeCKOW YacTH ero IeNIOCT-
HOM €CTECTBEHHOHAYYHOU KapTUHBI,

paszsumue TO3HABATEIIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH yda-
LIUXCS B MPOLECCE M3YYEHUS UMU XMMHYECKOM HAayKHM M €€ BKJIaJa B COBPEMEHHBIM Hay4HO-
TEXHUYECKUU MPOTPECC;



G opmuposarue BOXHEUIINX JIOTHYSCKUX OIEpalliii MBIIUICHHUS (aHan3, CUHTE3, 0000IIeHune,
KOHKpETH3allus, CpaBHEHUE U JIp.) B MPOLECCE MO3HAHUS CUCTEMbl BaXXHEHIITUX MOHSATUN, 3aKO-
HOB ¥ TEOPHUH O COCTaBe, CTPOCHUH U CBOWCTBAX XUMUYECKUX BEIICCTB;

gocnumanue yOeKICHHOCTH B TOM, YTO IPUMEHEHHUE MOJYICHHBIX 3HAHUH U YMEHHUH 110 XUMUHU
SIBIISICTCS OOBEKTUBHOW HEOOXOJMMOCTBIO JIIsi 0€30MacHOi paboThI ¢ BENIECTBAMU U MaTepHa-
JJaMU B GBITy 1 Ha IPpOU3BOJACTBC;

npoeKmuposanue M peanusayus BBITYCKHUKaMU OCHOBHOHW MIKOJIBI JTHYHOH 00pa30BaTeNIbHON
TpaeKTOpUH: BbIOOp mpoduist 00yueHHs B cTapiiel MKoje Win npodecCHoHaIbHOro 00pa3oBa-
TEJNBHOTO yUPEKICHUS;

06/1a0eHue KITIOUEBBIMA KOMIETEHIUAMH (Y4eOHO-TI03HaBaTEIbHBIMU, HH(POPMALIMOHHBIMH, IICH-
HOCTHO-CMBbICJIOBBIMMU, KOMMYHI/IKaTI/IBHBIMI/I)

OO0mas xapakTepucTHKA Y4eOHOr0 mpeaMeTa XuMusi

B cootBercTBUM ¢ denepanbHbIM TOCYIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO
obmiero oOpazoBaHus ydaluecs JODKHBI OBIIAJCTh TAKUMHU MO3HABATECILHBIMEA YICOHBIMU JCH-
CTBUSIMHU, KaK yMeHHE (hOpMYIUPOBATh MPOOJIEMY U TUIIOTE3Y, CTABUTH IIeNIM U 3a]a4l, CTPOUTH
TIJIaHBI JIOCTUIKEHUS 1IeJIeH U pelIeHUs MOCTABICHHBIX 33/1a4, MPOBOJIUTH SKCIIEPUMEHT U Ha €ro
OCHOBE JIeJIaTh BBIBOJIbI M YMO3AKIIOUEHHUS, MPEACTABIATh UX U OTCTAUBATh CBOIO TOUKY 3PEHHS.
Kpome Toro, yuaruecs: A0KHBI OBIAACTh MPUEMaMH, CBI3aHHBIMU C OTIPE/ICTICHUEM TOHSTHI:
OrpaHUYMBaTh UX, OIUCHIBATh, XapaKTEPU30BaTh U CpaBHUBATh. Clie10BATEIbHO, TP U3YYECHUU
XUMUU B OCHOBHOHM IIIKOJIE ydYalldecs IOJKHBI OBIAACTh Y4€OHBIMU JIEWCTBHUSIMH, MTO3BOJIS-
IOIUMU UM JOCTUYb JUYHOCTHBIX, MPEIMETHBIX U METAMPeIMETHBIX 00pa30BaTEIbHBIX PE3Yilb-
taToB. OCOOCHHOCTH COJICpX)aHUS OOYYCHHS XMMHH B OCHOBHOW IIKOJIE OOYCIIOBIICHBI CITCITH-
(bUKOI XUMUHM KaK HayKd U TOCTAaBIECHHBIMU 33adyamMi. OCHOBHBIMU MPoOIeMaMHu XUMHH SIBJISI-
IOTCSI U3YYEHHE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHUSI, MOTyYe-
HUE BEILIECTB C 33JJaHHBIMHU CBOMCTBaMU, UCCIIEIOBAHUE 3aKOHOMEPHOCTE XUMUYECKUX PEAKIIM
Y TIyTeH YIpaBJICHHUS UMU B IEJISIX TOJYUYCHUSI BEIIECTB, MATEPUAJIOB, YHEPTUH.

[Ipemaraemoe mocoOue 1Mo XMMHUU PACKPBIBACT BKJIAJ y4eOHOTO MIPEeAMETa B JOCTHKEHUE Il
OCHOBHOT0 00111eT0 00pa30BaHMs U ONPEEISIET BAXKHEHININE COAepKaTeIbHbIC TMHUU MPEIMETA:

e  «BEUIECTBO» — 3HAHUE O COCTABE M CTPOCHUU BEIIECTB, UX CBOMCTBAX U OMOIOTHYECKOM
3HAYEHU U,

e «XMMHYECKAs peaklMs» — 3HAHUE O MPEBPAIICHUAX OJHUX BEIIECTB B JIPYTUe, YCIOBH-
SIX MPOTEKAHMSI TAKUX MPEBPALICHUH U CIIOCO0aX yMpaBiIeHUS peaKiUsIMH;

e «IPUMEHEHHUE BEIUIECTBY» — 3HAHUE U OMBIT 0€30MaCHOTO OOpAaIIEHHS C BEIIECTBAMU, Ma-
TepHaJaMH | MpolieccaMu, HEOOXOAUMBIMU B OBITY U Ha TIPOU3BOICTBE;

e  «I3bIK XUMHUU» — OINEPUPOBAHUE CHUCTEMON BAKHEUIIUX XUMHUYECKUX MOHSATUN, 3HAHHUE
XUMUYECKONH HOMEHKJIATYPHI, T.€. UX Ha3BaHUS (B TOM YHCJIE U TPUBUAILHBIC), BIIAJICHUE
XUMHYECKON CUMBOJIMKON (XMMHYECKUMH (POpPMYyIaMHU U YPaBHEHHUSIMH), a TAKXKe TIPaBH-
J1a IepeBojia MH(POpPMAIIUK ¢ €CTECTBEHHOTO SA3bIKa HA SI3bIK XUMHUHU B 00paTHO.

[TockoabKy OCHOBHBIE COJIepKATeNIbHbIEC JIMHUHU IIKOJBHOTO Kypca XUMUU TECHO TEPEIJICTEHBI.
B nporpamme coaeprkanue mpeACTaBICHO HE 10 JUHUSAM, a TI0 pa3/eiam.

3HAYUTEIIBHOE MECTO B COJACPIKAHUU Kypca OTBOJIUTCS XUMHYECKOMY 3KcniepuMeHTy. OH 1M03BO-
nsieT chOpMUPOBATH y yUAIIUXCS ClelUaIbHbIe IPEAMETHBIE YMEHUS pab0TaTh C XUMHUECKUMU
BEIIIECTBAMH, BBITMIOJIHATH MPOCTHIE XUMUUYECKHE OIBITHI, HAYYUTh WXOE30MaCHOMY U IKOJIOTHYE-
CKU TPaMOTHOMY OOpAIIIEHHIO C BEIIECTBAMU B OBITY U Ha MPOM3BOACTBE.

[IpakTrueckue paboOThI CTPYNIUPOBAHBI B OJIOKH — XUMHUYECKHUE MMPAKTHKYMbI, KOTOPBIE CITy>KaT
HE TOJILKO CPEJICTBOM 3aKPEIUICHHUS YMEHHUI 1 HAaBBIKOB, HO M KOHTPOJIS KauecTBa UX CPOPMUPO-
BaHHOCTHU. [0 cBOEMY yCMOTpEeHHIO, a TaKKe MCXOJsl, U3 BO3MOXKHOCTEH HMIKOJIBHOTO KaOWHETa
XUMHUU, YYUTEIb MOXET U3MEHHUTh U CTPYKTYPY MPEACTaBICHHOTO B MPOTpaMMe MpakTUKyMa,
HaIrpuMep, YBEJIMUUTh YUCIIO Ja00OpaTOPHBIX padoOT 3a CUET COKpAIICHUS IEMOHCTPAIIH.

DTO BO3MOXXHO MPHU HEOOJBIIION HATIOJHIEMOCTH KJIACCOB B CEIBCKHX IIKOJIaX, OCOOCHHO MaJlo-
KOMILIEKTHBIX.

['maBHOE oTNIMYMeE MpenIaraeMoil mporpaMMBbl 3aKII04YAeTCsl B IBYKPAaTHOM YBEIHUYEHUHU BpeMe-
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HU, OTBEICHHOTO Ha M3y4eHUue pazfena «MHOrooopasue BEmecTB». DTO CBI3aHO CO CTPEMIICHH-
€M aBTOPOB OCHOBATEJIHHO OTPabOTaTh Ba)KHEHINNE TEOPETUYCCKHE IOJIOKEHHS Kypca XUMHUHU
OCHOBHOH MIKOJIBI HA OOratoM (hakTOJOTHYECKOM MaTepualie XMMHH 3JIEMEHTOB M 00pa30BaH-
HBbBIX MU BCUICCTB.

MecTo y4eOHOTro npeaMeTa B yueOHOM IJIaHe
B nporecce ocBoeHust mporpaMMbl Kypca XUMHH JJIsl OCHOBHOM IIKOJIBI YYallluecs: OBJaIeBalOT
YMEHHUSIMH CTaBUThH BOMPOCHI, HAOIIOAATh, OOBICHATH, KIACCU(DUIIUPOBATH, CPABHUBATH, MPOBO-
JUTh YKCIEPUMEHT U UHTEPIPETHUPOBATH BBIBOJIBI HA €70 OCHOBE, ONPEAETSATh UCTOYHUKUA XUMU-
4ecKo MHQOpPMAIIUH, MMOTyYaTh W aHATM3UPOBATh €€, a TAK)KE TOTOBUTh HA ITOW OCHOBE COO-
CTBEHHBIN MH()OPMALIMOHHBIN MPOAYKT, IPE3CHTOBATH €r0 U BECTH JUCKYCCHIO.
[Iporpamma Kypca XMMUU JUIsi OCHOBHOM IIKOJIBI pa3padaThiBAJIaCh C YYETOM NEPBOHAYATBHBIX
MIPe/ICTAaBICHUM, TOJYYEHHBIX YYalIUMHUCS B HAYaJIbHOH IIKOJIE IPU U3YyYEHUU OKPYKAIOILIEro
mupa. [Ipennaraemast mporpamma, XOTs U HOCUT OOIIEKYIbTYPHBIN XapaKTep U HE CTaBUT 3aa4y
npodeccnoHanbHOM MOArOTOBKH YYallluXCs, TEM HE MEHee, MO3BOJISIET UM OIpPENEIUThCS C BbI-
O6opoM mpoduist 00ydeHus B cTapiiei mkose. B mporpaMMe mpeaycMOTpeHO pe3epBHOE BpeMs,
TaK KaK peajbHas MPOJOJDKUTENLHOCTh Y4EeOHOTrO TojAa BCErja OKa3bIBaeTCs MEHbIIE HOpMa-
TUBHOHU. B CBsI3W ¢ Mepexo10M OCHOBHOHM MIKOJIBI HAa TaKylr ()OPMY HUTOTOBOM aTTECTAIMH, KaK
I'MA, B Kypce npeaycMOTPEHO BpeMs Ha IOJITOTOBKY K HEH.
VYyebHoe coniepkaHue Kypca XMMHUH BKITIOUALT:
Xumus. 8 xnacc. 684, 29 B HEJEITIO
Xumus. 9 kimacc. 68 4, 24 B Henelno
g peanuzanuu padoueit mporpammsel B yueoHoM iane MBOY «COII Nel5 moc. HITeikOBO»
BbIIeTIeHO 44 (Bcero Ha rnepuoj o0yueHus1) mo 24yaca B Hefiento ¢ 8 mo 9 kiacc, Bcero B ro 1364.
VY4eOusriii rof B 8- 9 kitacce paccuntan Ha 34 Henenu
ABTtopckas yueOHas mporpamma O.C.I"'abpuensin «[Iporpamma ocHOBHOTO 00111ero 00pa3oBaHuUsl.
Xumust. 8-9 kiaccei». M.: JIpoda,2018. (®I'OC);

ILleHHOCTHBIE OPHEHTHPHI CO/IeP:KAHNUS YUeOHOro npeamera xumus LlenHocr-
HBIC OPUEHTUPHI Kypca XUMUHU B OCHOBHOM IIIKOJIC OTIPEICIIIOTCS CIISITUPUKON XHMHUH KaK
HaykH. [loHsATHE «1IEHHOCTHY BKJIIOYAET eMHCTBO OOBEKTUBHOTO (caM 00BEKT) U CyObEKTHUBHO-
ro (oTHomeHue cyOBeKTa K O0O0BEKTy), IO3TOMY B KauyecTBE IEHHOCTHBIX
OpPUEHTHPOB XUMUYECKOTO 00pa30BaHMUs BBHICTYNAIOT 00BEKTHI, H3ydaeMble B Kypce XUMHH, KKO-
TopoMy y oOyuarommxcsi (GOpMHUpPYETCsl IEHHOCTHOE OTHOIIeHHe. [Ipu 3ToM BeayIiyro poib
UTPAIOT MO3HABATEIbHBIC IIECHHOCTH, TAaK KaK JaHHBIA y4eOHBIN MpeAMET BXOIUT B TPYIIITY
MPEIMETOB IMO3HABATEIHLHOTO IIMKIIA, TIaBHAS I[eJTb KOTOPBIX 3aKITF0YACTCS B U3YUEHHH TTPHPO-
TTBL.
OCHOBY IMTO3HaBaTEIBHBIX IEHHOCTEH COCTABIISIOT HAyYHBIC 3HAHUS, HAyYHBIC METOMBI ITO3HA-
HUS, @ IEHHOCTHBIE OpUEHTAlNU, (POpMHUpYEMbIe y 00yJaroIINXCcs B TMPOIlecce U3yUeHUs] XUMUH,
TIPOSIBIISTFOTCS
e B IIPU3HAHHUH [[EHHOCTH HAYYHOTO 3HAHHS, €T0 NMPAKTHUCSCKON 3HAYNMOCTH, JIOCTOBEPHO-
CTH;
e B IICHHOCTH XUMHUYECKHX METOOB UCCIICIOBAHUS YKUBOW U HEXKUBOU TTPUPO/IBI,
e B IIOHUMAaHUH CJIOKHOCTH W TIPOTHBOPEYMBOCTH CAMOTO TPOIlecca MO3HAHUS KaK W3BeU-
HOTro cTpemieHus k Mcrune.
B kadecTBe 00BEKTOB IIEHHOCTEH Tpyna W OBITa BBICTYIIAIOT TBOPYECKAas CO3MIATEIbHAS HEs-
TENBHOCTH, 3/I0POBBIA 00pa3 *KU3HHU, & [ICHHOCTHBIE OPUEHTAIINHN COJIEPIKAHUS Kypca XUMHUHU MO-
T'YT paccMaTpUBaThCs Kak (pOpMHUpOBaHUE:
e  YBaXHUTEILHOTO OTHOIIEHUS K CO3UIATEILHOMN, TBOPUYECKOM ACSITEILHOCTH;
e TIOHUMAaHHUS HEOOXOIMMOCTH 37J0POBOTO 00pa3a KU3HU;
e TOTPEOHOCTH B OE€3YCIOBHOM BBIMIOJHEHUU TMPABHJI OE€30MAaCHOTO HCIOJIh30BAHHS Be-
IIECTB B IIOBCEIHEBHOM JKH3HHU;
e  CO3HATEILHOTO BHIOOPA OyayIIel MpodheCcCHOHATBHOM ACATEHHOCTH.



Kypc xumum 0651aaeT BO3MOKHOCTAMHM A (POPMUPOBAHMS KOMMYHMKATHUBHBIX LEHHOCTEH,
OCHOBY KOTOPBIX COCTABJIAIOT MpoIecc OOIIeHUs, TPAMOTHAsI Peyb, a ICHHOCTHBIE OPUEHTALIUU
HAIIPABJICHbI HA BOCIIUTAHUE Y Y4aIUXCSL:

e IPaBUJIBHOTO UCIOJIB30BAHUA XUMHUECKON TEPMUHOIOTUHU U CUMBOJIUKH;

e MOTPeOHOCTH BECTH JUAJIOT, BBHICIYIIUBATh MHEHUE OINIIOHEHTA, Yy4aCTBOBATh B JIUCKYC-

CHH;

e CHOCOOHOCTH OTKPBITO BBIPAXKaTh M apryMEHTUPOBAHHO OTCTAHUBATh CBOIO TOUYKY 3PEHUSI.
Vuebublii npeamer «XUMHA», B COAEPKAHUU KOTOPOIO BEAYIIMM KOMIIOHEHTOM SIBJISIOTCS
HayYHbIC 3HAHUS U HAYYHBIC METOJIbI TO3HAHMS, TTO3BOJISET HE TOIBKO (POPMUPOBATH Y YUALTHX-
Csl EJIOCTHYIO KapTUHY MHpa, HO U NMPOOYXKJIaTh Y HUX SMOLMOHAIBHO-LIEHHOCTHOE OTHOILIEHHUE
K M3y4aeMOMY MaTepHually, CO3/1aBaTh YCJIOBHS Ui (DOPMUPOBAHHS CUCTEMBI LIEHHOCTEH, OIpe-
JeJISIoIed TOTOBHOCTh: BBIOMpATh OIPEJCIICHHYIO HAIpPaBICHHOCTb JEHCTBHI; AeHCTBOBATh
OIIpeJIeIeHHBIM 00pa30M; OIICHUBATh CBOM JICHCTBHS M JIEHCTBUSA APYTHX JIIOJEH IO OnpeieeH-
HBIM LICHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM PE3yJbTATOM IT03HABATEIBHOI'O OTHOUIEHUSI K MUPY B KYJIbTYpPE SIBJISIETCS YCTAaHOB-
JIEHUE CMBbICIIa U 3HAYEHMs COJIEp)KaHUs OOBEKTOB U SIBJIEHMN Hpupojbl. Takum



o0Opa3oM, mmo3HaBaTeNbHasi QYHKIUSA YI€OHOTO mpeaMeTa « XUMUs 3aKITF0YaeTCsl B CTIOCOOHOCTH
€ro cojJiep>kaHusl KOHIEHTPUPOBATh B ce0e Kak 3HAHMS O BEHIECTBAX U XMUMHUYECKUX SIBICHUSIX,
TaK U NO3HABAMENbHbIE YEHHOCTU:

OMHOWEHUA K.

XUMHUYECKUM 3HAHUSAM KaK OJIHOMY M3 KOMIIOHEHTOB KYJIbTYpPbI UelOBeKa Hapsay ¢ ApY-
TMMH €CTeCTBEHHOHAYYHBIMU 3HAHUSMHU, €IMHON pa3BUBAIOLICHCS cucTeMe;

OKpYKaloIllleMy MUPY KaK MUPY BELIECTB M IMPOUCXOASIINX C HUMH SIBJICHUIA; MO3HABA-

TEJIbHOU JESATeNIbHOCTH (KaK TEOPETHYECKOM, TaK M SKCIEPUMEHTAIbHOM) Kak
UCTOYHUKY 3HAHUH;

HOHUMAHUS

O0BEKTUBHOCTH U JOCTOBEPHOCTH 3HAHUN O BELIECTBAX M MPOUCXOMASIINX C HUMU SIBIIE-
HUSX;

CJIIOHOCTU M OECKOHEYHOCTH Tpollecca MO3HaHMs (Ha MpUMEpe UCTOPUM XMUMHUYECKUX
OTKPBITUH);

JEHCTBUS 3aKOHOB IPUPOJIBI U HEOOXOIMMOCTH UX ydeTa BO BceX cdepax NesaTeIbHOCTH
YeNoBeKa;

3HAUEHUSl XMMHYECKUX 3HaHUM Ui pelleHus I100albHbIX IPo0JieM uenoBeyecTBa (dHep-
TeTUYECKOH, ChIPbEeBOM, MPOIOBOJILCTBEHHOM, 3/10pPOBbs U JOJITOJIETUSI YETIOBEKA, TEXHOJIOTHYE-
CKHX aBapHil, ria00aabHOM SKOJIOTHH U JIp.);

BaXHOCTU HAYYHBIX METOJOB MO3HAHUSI (HAOJIOICHUS, MOJICITMPOBAHUS, SKCIIEPUMEHTA U
Jp.) MHpa BEIIECTB U PEaKIUil.

Pacmmipenue cdep denoBedeckoil NesSTETLHOCTH B COBPEMEHHOM COIIMYME HEH30E€KHO
BJICUET 3a c000M HEoOXOAMMOCTh (HOPMUPOBAHUS Yy YYAIIUXCS KYJIbTYphl Tpyaa U ObITa Hpu
M3YYEHHUH JII0OOT0 Y4eOHOro MmpeaMera, KOTOpoe HEBO3MOXKHO 0€3 BKIFOUEHHS] COOTBETCTBYIO-
IUX YenHocmetl mpyoa u 6vima B COJepKaHnue yueOHOro npeamera « XuMHs»:

OMHOUEHUS K.

TPYAOBOW NIEATENPHOCTH KaK €CTECTBEHHOHM (PM3MYECKONl M MHTEJUIEKTyaJbHOU MOTped-
HOCTH;

TPYAy KaK TBOPUYECKOM JIeATEIbHOCTH, TO3BOJISIFOIIEH TPUMEHSTh 3HAHUSI HA TPAKTUKE;

NOHUMAHUS HEOOX0OUMOCTU

ydeTa OTKPBITBIX ¥ M3YyYEHHBIX 3aKOHOMEPHOCTEH, CBEJICHUI O BELECTBAX M MX MpEeBpa-
LIEHUSAX B TPYJOBOM JEATENBHOCTH;

MOJTHOM peanu3anuy (U3NYEeCKUX U YMCTBEHHBIX BO3MOYKHOCTEH, 3HaHUM, YMEHUI, CII0-
COOHOCTEH MPH BBHIOJHEHUH KOHKPETHOTO BUJA TPYIOBOM JAESITENEHOCTH;

COXpaHEHMsI U MOAJIepKaHHUsI COOCTBEHHOTO 3/10pOBbSI M 3/I0POBbsI OKPYKAIOLINX, B TOM
YHCJIE TUTAHMSI C YYETOM COCTaBa M YHEPTeTUUECKON [IEHHOCTH THILN;

COOJTIOJIEHHsI TIPaBUJI OE30I1aCHOTO MCIOJb30BaHMS BEIECTB (JIEKAPCTBEHHBIX Ipernapa-
TOB, CPE/ICTB OBITOBOM XHMMHH, NMECTUIUAOB, OpIOYE-CMa30UHbIX MaTepUaloB U Jp.) B IOBCe-
JHEBHOM >KU3HH;

OCO3HAHHUS JTOCTHKEHUS JINYHOTO yCIeXa B TPYIOBOW JESTENIbHOCTH 3a CYET COOCTBEH-
HOM KOMIIETEHTHOCTH B COOTBETCTBHUHU C COLIMAJIBHBIMM CTaHJAPTAMHU U MOCIETYIOIUM COL[AIIb-
HBbIM 0JI00peHHEM JOCTHKEHUH HAayKH XMMUU U XUMHUYECKOTO NMPOU3BOJCTBA JI Pa3BUTHUS CO-
BPEMEHHOT0 001IIecTBa.

OnbIT 5MOLMOHAIBHO-IIECHHOCTHBIX OTHOUIEHWH, KOTOPBIM YydYallvecs NOJy4YaroT MpH
M3YyYEHHUH Kypca XMMHUU B OCHOBHOM IIIKOJIE, CITOCOOCTBYET BBHICTPAUBAHUIO UMM CBOEH KH3HEH-
HOU MO3UILIHH.

Copneprxanue yueOHOTO MpeMeTa BKIIOYACT COBOKYITHOCTh HPABCMBEHHBIX YEHHOCHEN.

OMHOWEHUS K.

cebe (oco3HaHUE COOCTBEHHOTO JOCTOMHCTBA, YyBCTBO OOILECTBEHHOTO JOJITa, JWCIH-
IUTMHUPOBAHHOCTh, YECTHOCTh U MPaBIUBOCTb, MIPOCTOTa U CKPOMHOCTh, HETEPIUMOCTh K He-
CHPaBeIMBOCTH, MPU3HAHNE HEOOXOAMMOCTH CAMOCOBEPLICHCTBOBAHMUS);



JIPYTUM JIIOJAM (TYyMaHU3M, B3aUMHOE YBaK€HHE MEXY JIIOJbMH, TOBapUILECKas B3au-
MOTIOMOIIIb ¥ TPeOOBaTEIbHOCTh, KOJUIEKTUBU3M, 3a00Ta O APYrUX JIIOJSX, aKTUBHOE pearupo-
BaHUE Ha COOBITHS (elepaTbHOro, PErMOHAIBHOIO, MyHMLMIIAIBHOTO YPOBHEH, BBIOJHEHHE
OOIIECTBEHHBIX MOPYUEHHI);

cBOEMY Tpyady (10OpocoBecTHOE, OTBETCTBEHHOE HMCIIOJHEHHE CBOMX TPYIOBBIX U yueO-
HBIX 0053aHHOCTEH, pa3BUTHE TBOPUYECKUX HAydall B TPYJOBOH IEATENbHOCTH, IPU3HAHUE BAKHO-
CTH CBOETO TPYZa U Pe3yJibTaTOB TPYyAa JPYTUX JrojeH);

npupojie (OepekHOe OTHOIICHHE K €¢ 00raTCTBY, HETEPIUMOCTh K HAPYIICHUSM JKOJO-
THYECKUX HOPM U TpeOOBaHMIA, SKOJIOTUYECKHA TPAMOTHOE OTHOIICHUE K COXPaHEHHIO Tuapocde-
pbl, aTMOC(epsbl, IOYBBI, OMOC(EPHI, YETOBEYECKOIO OPraHMU3Ma; OLIEHKA JEeHCTBUSA BOIPEKU 3a-
KOHaM MPUPOIbI, TPUBOIAIIAS K BOSHUKHOBEHHIO INIO0ATBHBIX MPOOIIEM);

NOHUMAHUS HEOOX0OUMOCTU:

YBa)XUTEJIbHOTO OTHOILIEHUS K JIOCTUKEHUSIM OTEUECTBEHHON HAyKH, UCCIIEA0BaTEIbCKOM
NESITeTbHOCTH POCCHICKUX YYEHBIX XUMHUKOB (MaTPHOTHYECKUE TyBCTBA).

O6pa3oBaHue mpeacTaBIeHu, (OPMUPOBAHHE MTOHATHI B OOYUYECHHH XUMHH POUCXOIUT
B IpoOllecCe KOMMYHHMKAIIMU C UCIIOJIb30BAaHUEM HE TOJIBKO €CTECTBEHHOIO S3bIKa, HO U XUMUYe-
CKHX 3HAKOB, (hOpMyJI, ypaBHEHUN XMMHUECKUX PEaKIMi, 0003HaYaOLIMX 3TU BELIECTBA U SIBJIE-
HUS, T. €. XUMHUYECKOTro sA3blKa. Takum oOpa3oMm, yueOHbI npeamer <K XuUMus>> uMeeT OoJblIne
BO3MOXKHOCTH JIJ1s1 (POPMUPOBAHUS Y YUAILUXCSH KOMMYHUKAMUBHBIX YEHHOCMEIL.

He2amueHo20 OMHOWEHUSL K.

HApYIICHUIO HOPM S3bIKa (€CTECTBEHHOTO W XHMHYECKOT0) B Pa3HBIX MCTOYHHKAX HWH-
¢dbopmanmu (mureparypa, CMU, Unrtepuer);

3aCOPEHUIO peun;

NOHUMAHUS HEOOX0OUMOCHU

MPUHATHUS Pa3IMYHBIX CPEJCTB U MIPUEMOB KOMMYHUKAIUH;

NoJTy4eHus HHGOPMAaLUU U3 Pa3IMYHbIX HCTOYHUKOB;

apryMeHTUPOBAHHON, KPUTUYECKOH OILIEHKH MH(OpMAIIUH, TOTYY€HHON U3 pa3InyHbIX
HCTOYHUKOB;

COOOIIEHUsI TOYHOM U JOCTOBEPHOI MH(popMaIny;

SCHOCTH, TIOCTYITHOCTH, JIOTHYHOCTH B 3aBUCHUMOCTH OT LIEJIM, MOJHOTHI MM KPATKOCTH
U3JI0XKEeHUs HH(opMaIuuy;

CTpEMJIEHHMSI IOHATH CMBICI OOpAIIEHHOM K YeJIOBEKY peut (YCTHOM M MUCbMEHHO);

BEJICHUS JMaJiora JUIsl BBISIBICHUS Pa3HbIX TOUEK 3PEHUS Ha paccCMaTpUBAEMYHO
WH(POPMAIIHIO, BRIPAKEHHSI IMYHBIX OIEHOK U CY)KJICHHH, TPUHATHS BBIBOJIA, KOTOPBIH(OpMHU-
pyeTcs B mpoliecce KOMMYHUKAIUY;

NPEbSABICHUS CBUJIETENILCTB CBOEH KOMIETEHTHOCTH W KBaJIH(HUKALUMU 10 paccMaTpu-
BaeMOMY BOIIPOCY;

YBa)KEHUsI, NMPHUHATHUS, TMOMJEPKKU CYIIECTBYIOIIMX TPaIuMi W OOMIMX HOPM S3bIKa
(ecTecTBEHHOTO U XUMUYECKOT0);

CTpEMJICHUS] TOBOPHUTH, UCIOJb3ysd H3ydaeMble XMMHYECKHE TEPMHUHBI U TOHSTHUS, HO-
MEHKJIaTypy HEOpraHMYeCKHX W OpraHMYeCKHUX BEUIECTB, CUMBOJIBI, (OPMYIIbI, MOJIEKYJISIPHbIE
Y MOHHBIC YPaBHEHUS PEAKIIHA.

Jns hopmupoBaHus TyXOBHOW JMYHOCTH MPEXKIE BCETO HEOOXOIMMO pa3BUBATh3CTETH-
YECKOE OTHOILIEHHUE YEJIOBEKA K JIEHCTBUTEIBHOCTH, TBOPYECTBO U COTBOPYECTBO NP BOCIPHSI-
THUU CTETUYECKHUX SIBICHUH, KOTOPBIMH B Kypce XMMHU MOTYT CIIY)KHTh: TIpUpoaa (MUHEPaIbl);
U3JIeNUs, U3TOTABIMBAEMBIE UYEIOBEKOM M3 PA3JIMUYHBIX BEIIECTB M MaTepHajoB (FOBEIUpPHBIC
YKpalleH!s, TaMATHUKH apXUTEKTYpBl U T. J1.). XUMHUs [103BOJIAET TaKke (pOpMHUpPOBaTH MOTPeO-
HOCTb

4eJI0BEKA B KPacoTe U AEATENbHOCTH 110 3aKOHAaM KPacoThl, T. €.

acmemuyecKue YeHHOCmu:

NO3UMUBHOE YYECMEEHHO-YEHHOCMHOE OMHOUIeHUE K.



OKpY’KarIIeMy MUpPY (KpacoTa, COBEPIIEHCTBO W TapMOHHUS OKPYKAIOIICH MPUPOIBI U
KOCMOCA B IIEJIOM);

MIPUPOTHOMY MHUPY BEIIECTB U MX MPEBPAIIEHUN HE TOJIBKO C TOUYKH 3PEHHUS MOTpeOuTe-
7151, @ KaK K UICTOYHUKY MPEKPACHOTO, TAPMOHHYHOTO, KPACUBOTO, TTOTYUHSIONIETOCS 3aKOHOMEP-
HOCTSIM, TPOMOPIMOHAIIBHOTO (HAa MpUMEpPEe B3aUMOCBSI3H CTPOSHUS M CBOWCTB aTOMOB M Be-
IECTB);

BBITIOJIHCHHIO YUCOHBIX 3a7a4 KaK K MPOIECCY, TOCTABISIOMIEMY 3CTETHUYECKOE YI0BOIb-
CTBUE (KpacHUBOE, U3SIIHOE PEIICHUE WU JI0Ka3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOU JICKUT
rapMOHHS ),

NOHUMAHUE HeoDX00UMOCmi.

M300paXeHHs] UCTUHBI, HAYYHBIX 3HAHUN B YyBCTBEHHOU (hopMe (Harmpumep, B IPOU3BE-
JICHUSX MCKYCCTBA, TOCBSIIICHHBIX HAyYHBIM OTKPBITHSAM, YYEHBIM, BEIICCTBAM M MX IpEBpallie-
HUSM);

MIPUHATHS TPArMUeCKOro Kak JpaMaTHYeCKON (OpMbI BBIPAKECHHUSI KOH(MIMKTAa HEITPUMH-
PUMBIX TTPOTHUBOTIOJIOKHOCTEH, UX CTOJIKHOBEHHUS (HA MPHUMEPE BBHIIAIONIUXCS HAYYHBIX OTKPHI-
TUH, KOH(IUKTA YyBCTBA U J0JTra, 00IIECTBA U JIMYHOCTH, PEATbHOCTH U Ueama).

TakuMm 00pa3om, coaepKaHue Kypca XUMUU OCHOBHOM IIIKOJIBI TTO3BOJISIET C(HOPMHUPOBATH
y y4alMxcsi He TOJIbKO MO3HaBaTellbHbIE IIEHHOCTH, HO U JPYrue KOMIIOHEHTHI CUCTEMBbI IIEHHO-
CTCH: Tpyna u ObITa, KOMMYHHUKATUBHBIC, HDABCTBEHHBIC, ICTCTHUCCKHE.

JIMYHOCTHBIMHU pe3yJIbTATAMM U3ydeHHs npeamera «XuMus» B 8 Kilacce sBJISIOTCA clie-
IYIOUIME YMEHHUSL:

® 0CO3HaBaTh €JUHCTBO M LIEJOCTHOCTh OKPYXKAIOIIEr0 MUpPA, BO3MOXKHOCTH €ro MO3Ha-
BAaE€MOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUH HAYKH;

® TIOCTENEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pPEHHE: OCO3HABaTh IO-
TpeOHOCTh ¥ TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSATEINb-
HOM 1€ATEIbHOCTH BHE LIKOJIBI;

® OILIEHUBATh >KU3HEHHBIE CUTYAIlMM C TOYKHU 3peHHs 0e30MacHOro odpasa KU3HU U CO-
XpaHEHUs 3/10pOBbS;

® OILICHMBATh YKOJIOTMYECKUN PUCK B3aMMOOTHOLIEHUH YEJIOBEKA U ITPUPOJIBI.

e (opmHpOBaTH SKOJOTMUYECKOE MBIIIEHUE: YMEHUE OLIEHHWBATH CBOIO JIEATENBHOCTh U
MOCTYIKHU JAPYTUX JIOJEH ¢ TOUKM 3pEHUsI COXPAHEHMsI OKPYXKAloIIe cpeJibl - TapaHTa
KHU3HU U OJ1aronoryyus JiroJei Ha 3emie.

MeTanpeaMeTHBIMM pe3yJIbTaTaMU U3yUeHUs Kypca «XUMUs» sABJsieTcs (popMupoBaHue
YHUBEpCaIbHBIX yueOHbIX neicteuii (YVY /).
Pecynamusnvie YV/I.
® CaMOCTOSITETIbHO OOHApPYKUBATh U (POPMYIMPOBATH y4EOHYIO TPOOIEMY, ONIPEEIIATh
1eJb Y4eOHO e TeNIbHOCTH;
® BBIJIBUTaTh BEPCUH peIICHHs MPOOIeMbl, 0CO3HABaTh KOHEUHBIM pe3ysbTar, BHIOMpATh
U3 MPEAJIOKEHHBIX U UCKATh CAaMOCTOSITENBHO CPEICTBA JOCTUKEHHUS 1I€IIH;
® COCTaBJAThH (MHAUBUAYAIBHO WM B TPYIIE) IJIaH PEelIeHUs IPOoOIeMBl;
e paboTast 10 MJIaHy, CBEPATh CBOM JACUCTBUS C LIENbIO U, IPH HEOOXOAUMOCTH,
UCTIPABIIATH OUIMOKH CaMOCTOSTENBHO;
e B JMaJIOTe C YUYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENILHO BhIpAOOTaHHBIE KPUTEPUU
OLICHKHU.
Llosnasamenvruvie YV/I:
® aHAJIM3UPOBATh, CPABHUBATD, KJIACCUPUIIMPOBATH U 00001aTh (DAKTHI U SBICHUS.
BBISABIIATE NPUYKHBL U CIIEACTBUS MPOCTHIX SABJICHUM.
® OCYLIECTBIATH CPABHEHHUE, KJIIACCH(PHUKAIINIO, CAMOCTOSATEIBHO BHIOMPAst OCHOBAHHS U
KPUTEPHUH [UIs YKa3aHHBIX JJOTHYECKHUX OIepariuii;




® CTPOUTh JIOTMYECKOE PACCYXKACHUE, BKIIOYAIOIIEE YCTAHOBJIIEHUE IPUYUHHO-
CIJICZICTBEHHBIX CBS3EH.
® C03/aBaTh CXEMaTHYECKHUE MOJIEIH C BbIJECIEHUEM CYLIECTBEHHbBIX XapaKTEPUCTUK
00OBbeKTa.
® COCTaBJISATh TE€3UCHI, Pa3JIMYHbIE BUJIbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).
e TpeoOpa3zoBBIBaTh HH(GOPMALIMIO U3 OJHOTO BHJA B IPYroil (TabauIly B TEKCT U TIp.).
® yMETb OINPENENIATh BO3MOXKHBIE HCTOYHUKH HEOOXOUMBIX CBEAECHUH, IPOU3BOIUTH
MOUCK MH(OPMALIK, aHAIM3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTbD.
Kommynuxamusenvie YVJI:
CamocTosITeNbHO OpPraHU30BbIBaTh yUeOHOE B3aMMOJEHCTBHE B TpylIe (ONpenensTs oomue
LIEJIH, pacpeeATh POJIH, TOrOBapUBaThCs IPYr C APYTOM U T.J.).

IInanupyemsle pe3yjbTaThbl 0CBOEHHUS Y4eOHOI0 NpeaMeTa
JlesTenbHOCTh 00Pa30BaTEIbHOTO YUpEKACHHS 001ero oOpa3oBaHus B 00yUYCHUN XHUMHUH JIOJDK-
Ha OBITH HampaBJIeHAa HA JOCTIKEHUE 00YUaIOMIMMUCS CIIEAYIOMINX JUYHOCTHBIX Pe3y/IbTaTOB:
1. B EHHOCTHO-OPUEHTAIMOHHOU c(hepe - UyBCTBO FOPAOCTH 32 POCCUUCKYIO XMMHUYECKYIO
HayKy, TyMaHH3M, OTHOIICHUE K TPYIY, LEJICYCTPEMICHHOCTb, CAMOKOHTPOJIb U CaMo-
OLICHKA;
2. B TPYIOBOi cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIEH 00pa3oBaTenbHON
TPaeKTOpUH;
3) B MO3HABATENbHOW (KOTHUTUBHOM, HHTEIUICKTYaIbHOMN) chepe —MOTUBALIMS YUCHUS, YMCHHUE
YIIPABJIATH CBOEH MMO3HABATEIBHOM JIESATEIBHOCTBIO.

MeTanpeaMeTHbIMU Pe3YyJbTATAMH OCBOEHUS BBITYCKHUKAMHU OCHOBHOHM WLIKOJIBI IIPOrPaMMBbI
10 XUMHHU SABIISIOTCS:
1. BnajgeHHe yHUBEPCAIbHBIMU €CTECTBEHHO-HAYUYHBIMHU CIIOCOOAMU JIESATEILHOCTH: HAOIIO-
JICHHEe, U3MEpPEHUe, SKCIIEPUMEHT, Y4eOHOe HCCe0BaHNEe; MPUMEHEHHE OCHOBHBIX Me-
TOJIOB MO3HAHMS (CUCTEMHO-MH(MOPMALIMOHHBIA aHaIN3, MOAEIUPOBAHUE) JUIS U3YUYEHUS
Pa3INYHBIX CTOPOH OKPYKAKOLIEH JEHCTBUTEIBbHOCTH;

2. WCHOJb30BAHHE YHMBEPCAJIBHBIX CHOCOOOB JESATENbHOCTH MO PEIIeHHIO MpoOjaeM U oc-
HOBHBIX MHTEIIEKTYaIbHBIX ONEPALMI: HCIOJIb30BAaHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX
ornepauuii: popMyaMpoBaHUE I'MIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 0000I1IeHne, crcTe-
MaTu3anys, BEISIBIICHUE IPUYMHHO-CIIEACTBEHHBIX CBSI3€H, IIOMCK aHAJIOTOB;
yYMEHHE FeHepUpOBaTh UAEH U ONPEIENIATh CPEJICTBA, HEOOXOAUMBIE [Tl UX peaTn3aluy;
YMEHUE OIPEeIIATh LeNU U 337a4l IeATeIbHOCTH, BBIOMpaTh CPEACTBAa peau3aliy Lie-
JI1 Y IPUMEHSATD UX HA NIPAKTHUKE;

5. HCHOJIb30BaHHE PA3TUYHBIX UCTOYHUKOB JIJISl OJTYYEHUSI XMMUYECKON HH(OPMAIIHH.

b w

IlpeaMeTHBIMM pe3yibTaTaAMM OCBOCHHUS BBIMMYCKHUKAMH OCHOBHOM IIIKOJIBI MPOTPAMMBI IO
XUMUU SBJISIOTCA:

1. B no3HaBatensHOI cdepe:

- J1aBaTh OMpeAeNICHUs] N3yYEHHBIX MOHSATUHN: BEMIECTBO (XMMHUYECKUN DIIEMEHT, aTOM, UOH, MO-
JeKyJa, KpUCTaJUTMUecKasi perieTKa, BEIIECTBO, MPOCThIE M CIOXKHBIC BEIIECTBA, XUMHUYECKaS
(dbopMyIa, OTHOCUTENbHAS aTOMHAas Macca, OTHOCHTENbHAsT MOJIEKYJIIpHas Macca, BaJCHTHOCTH,
OKCH/IbI, KHCIIOTBI, OCHOBAaHHUS, COJTH, aM(POTEPHOCTh, MHIAUKATOP, MEPUOINIECCKUN 3aKOH, TIEPH-
oMYecKas CUCTeMa, MEepUOJUYEecKasi TaOJMIa, U30TOIbI, XUMUYECKasi CBSI3b, DJIEKTPOOTPHIIA-
TEJIbHOCTh, CTENEHb OKHUCIICHUS, JJIEKTPOJINUT); XUMUYecKasl peakuus (XMMUYECKOe ypaBHEHUE,
TE€HETUYECKasl CBsI3b, OKHCIIEHUE, BOCCTAHOBJICHUE, DJIEKTPOIUTHYECKAS TUCCOIHAIUS, CKOPOCTh
XUMHUYECKON PEaKIINH);

- popmynupoBaTh nepuoanyeckuit 3akoH J1.11.MeHeneeBa u pacKpbIBaTh €T0 CMBICIT;
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- ONMCHIBaTh JEMOHCTPALIMOHHBIC U CAMOCTOSTENIBHO MPOBEACHHBIE YKCIIEPUMEHTBI, UCIIONb3Ys
IUIs1 3TOTO €CTECTBEHHBIH (PyCCKUH, POAHOI) A3BIK U A3bIK XUMUHU;

- ONMCHIBaTh M Pa3INyaTh U3y4EHHbIE KJIACChl HEOPraHMUECKUX COCAMHEHHM, IPOCThIE U CIOXK-
HBbIE BELIECTBA, XMMUYECKHE PEAKIINH;

- KJIacCCU(PULIMPOBATh N3yUEHHbIE OOBEKTHI U SIBICHUS;

- Ha0moJaTh JI€MOHCTPUPYEMbIE M CAMOCTOSTEIBHO IIPOBOJUMBIE OINbITHI, XUMHUUECKUE PEaK-
LIUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JieNaTh BBIBOJBI M YMO3AKIIIOUEHUS U3 HAOIIOICHUH, N3yUYCHHBIX XUMHUECKUX 3aKOHOMEPHO-
CTEH, IPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BELIECTB 10 aHAJOTHMHM CO CBOWCTBAMM H3Yy4YEH-
HBIX;

- CTPYKTYpPHpOBATh M3yYCHHBIH MaTepHal U XUMHUYECKYI0 HH(POPMALUIO, TOTYYCHHYIO U3 ApY-
I'MX UCTOYHHUKOB;

- MOJIETIUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB IEPBOIO - TPETHErO MEPHOJOB, CTPOEHUE IPO-
CTEUILINX MOJEKYI.

2. B 1eHHOCTHO-OpUEHTAIMOHHOH cepe:

- aHaJIM3UPOBATh U OLICHUBATDH MOCIEICTBUS Ul OKPYXKAIOUIEH cpeibl OBITOBOM M NMPOU3BOJ-
CTBEHHOM JIEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C 1epepabOTKON BEIIECTB;

- pa3bACHATH Ha NpuMepax (IPUBOJUTH IPUMEPHIL, IOATBEPHKAAIOIINE) MATEPUATIBHOE €AUHCTBO
Y B3aUMOCBS3b KOMIIOHEHTOB JKUBOW U HEKMBOM MPUPO/IbI U YEJIOBEKA KaK BaKHYIO YacTh 3TOrO
€/IMHCTBA;

- CTPOUTH CBOE MOBE/ICHUE B COOTBETCTBUM C IPUHLUIIAMH OEPEKHOT0 OTHOLIEHUS K IPUPOJIE.

3. B tpynoBoii cdepe:

- IJJAHUPOBATH U IIPOBOIUTH XMMUYECKHH SKCIIEPUMEHT;

- UCIOJIb30BaTh BEILIECTBA B COOTBETCTBUU C UX MPEJHA3HAYEHUEM U CBOWCTBAMU, ONIUCAHHBIMU
B MHCTPYKIHUAX [0 TPUMEHEHUIO.

4. B cihepe 6€30naCHOCTH KUZHEEATEIBHOCTH

- OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUAX, OKOTaX U JPYTUX TPaBMax, CBA3aHHBIX C
BEIIECTBAMH U J1JAOOPaTOPHBIM 000PYI0BaHHEM.

IIpuMepHbIe HanpaBJIeHUs MPOEKTHOM AesiTeIbHOCTH o0y4aromuxcs. 1. Pabota ¢ nctounu-
KaMM XMMHYECKON MH(POpMAIIUN — HUCTOPUUYECKUE 0030pbl CTAHOBJICHUS U Pa3BUTHUS U3YUEHHBIX
MOHATHUH, TEOPHA, 3aKOHOB; )KU3Hb U JI€ATEIIbHOCTD BBIJAIOIINXCS YUEHBIX-XMMHKOB.
2.AHanuTn4eckre 0030pbl HH(GOPMALIUU IO PEIICHUIO ONPEAEIEHHBIX HAYYHbIX, TEXHOJIOTHYE-
CKHUX, IPAaKTHYECKUX mpobisem. 3. OBinajeHre 0OCHOBaMHU XMMHUYECKOro aHanusa. 4. OpnajeHue
OCHOBaMH HEOPTaHUYECKOT0 CUHTE3a.
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TemaTnyeckoe njaaHupoBanue 8-9 kiacc
Temaruueckoe rianupoBanue (8 kimacc)

No ypokoB HazBanue pasnena, rmaB | KonugectBo yacos
Bcero N3 Hux (hOpMBbI KOHTPOJIS)
KOHTPOJIBHBIX | MPAKTHICCKUX
pabot pabot
1 Beenenue 5 - 1
2 ATOMBI XUMHYECKUX 10 1 -
JJIEMEHTOB
3 [IpocTrie BemecTBa 8 1 -
4 CoenuHenuns XUMHYECKUX 10 - 1
JJIEMEHTOB
5 H3menenus, 13 1 1
MPOUCXOMASAIIHE C
BEIIECTBAMH
6 PactBopenue. PacTBopbl. 22 1 2
CaoiicTBa pacTBOpOB
ANEKTPOJIUTOB
UTOTO 68 4 5
Tematnyeckoe manupoBanue (9 kiacc)
Ne ypokos Hazpanue pa3zzena, rias KomnuyectBo yacos
Bcero W3 Hux (opMbI KOHTPOJIS)
KOHTPOJIbHBIX MPAKTUYECKUX
pabot pabor
1 Beenenue. Oo6mas 9 1 -
XapaKTepUCTHKA XUMHUYe-
CKHX JJICMEHTOB U
XxuMuyeckux peakuui Ilepu-
on4ecKuil 3akoH u Ilepuo-
IUdecKas cucteMa
XUMHUYECKUX 3JIeMEHTOB /JI.
N. MeHnneneesa
2 MeTais 19 1 3
3 Hewmerannsl 23 1 2
4 Oprannueckue BeliecTBa 11 - -
5 O06o0011eHre 3HaHU 110 6 1 -
XUMUU 32 KypC OCHOBHOM
TITKOJTEI.
6 Hroro 68 4 5

12




Conep:xaHue 0CHOBHOT0 00111ero o0pa3oBaHus Mo XuMHHU 8-9 Ki1accel

Pa3zoen 1. Ocnoenvie nonamus xumuu (Yypoeens amoMHO-MOIEKYIAPHBIX HPEOCHAB1eHUIL)
[Ipeamer xumun. MeTo/1pl MO3HAHUS B XUMUU: HAOJIIOACHUE, SKCIIEPUMEHT, U3MEPEHUE.
HcTounuku xumMuueckoi uHpopmanuu: XxuMudeckas iureparypa, UatepHer.

Uuctele BemecTBa u cMecu. OuncTka BemecTB. [IpocTeie u ciioxHbIe BemecTBa. MeTaibl U He-
MeTaJulbl. XUMHUUYECKUH AJIEMEHT, aTOM, MOJIEKYJa. 3HAKH XUMUYECKUX 3JIEMEHTOB. XUMUYECKas
¢dbopmyna. BanentHocTh XuMuyeckux sneMeHToB. CoctaBieHue (opmyn OMHAPHBIX COEAMHE-
HUM 1O BaJICHTHOCTH aTOMOB XMMHYECKHUX 3JIEMEHTOB M OMNpEJICJICHUE BAJICHTHOCTU aTOMOB XU-
MUYECKHUX AJIEMEHTOB MO popMyiaM OMHAPHBIX COCAMHEHUN.

OtHocuTenbHas aromHas macca. OTHOCUTEIbHAST MOJEKYJIsIpHas Macca. MaccoBasi J10JIsl XUMHU-
YECKOI'0 3JIEMEHTA B CJI0KHOM BenlecTBe. KonnuectBo BemecrBa. Mosib. MonsipHast macca 1 Mo-
JISIPHBINA 00BEM.

®usnueckue SBICHUS U XUMUYECKUE peakuuu. [[pu3Haku U yClIOBHUS NPOTEKaHUS XUMUYECKUX
peakiuii. 3aKOH COXpPaHEHMsI MACChl BEIIECTB MPU XUMUYECKUX PEAKIUSAX. XUMUUYECKHE ypaB-
HeHus. KooQuimeHTsl B ypaBHEHUSX XUMUYECKUX PEaKIUi KaK OTHOILICHHUS KOJIUYECTB Be-
IIECTB, BCTYMAIOMIUX M 00pa3yroIIuXCcs B pe3yJibTaTe XuMU4YecKon peakunuu. [Ipocreiimme pac-
YEThl 10 YPABHEHUSIM XUMUYECKUX PEAKIUH.

OcHOBHBIE KJIacChl HEOPraHWYECKUX coeluHeHHi. HoMmeHkiaTypa HeOpraHuyecKuX BEIIECTB.
Kucnopon. Boznyx. I'openue. Oxcuabl. Okcuabl MeTamioB M HeMerawwioB. Bomopoa. Bopa.
Ounctka Boabl. Adparusi Bojbl. B3auMozeiicTBue BOJIBI ¢ OKCHIAMH METANIOB M HEMETAJUIOB.
Kucnotsl, knaccudukanus u CBOICTBAa: B3aUMOACHCTBHE C METaUlaMH, OKCHUIAMH METAaJUIOB.
OcHoBaHus, KJIacCU(PUKALMS U CBOMCTBA: B3aUMOJICUCTBUE C OKCHUAAMH HEMETAJJIOB, KACIOTa-
Mu. AmdotepHocTs. Kucnorno-ocHoBHbie nHauKaTopsl. Comu. Cpennue conu. Bzanmogeiictpue
coJiel ¢ MeTaJJlaMH, KUCIIOTaMHu, meiaodyaMu. CBsi3b MEXKy OCHOBHBIMH KJacCaMu HEOpraHuYe-
CKHMX COECIUHCHHUI.

[TepBoHayanbHbBIE PECTABICHUS O €CTECTBEHHBIX CEMENCTBaxX (TpyIax) XUMUYECKUX dIIEMEH-
TOB: I1I€JIOYHBIE METAILJIbI, TAJIOT€HBI.

Pazoen 2. Ilepuoouueckuii 3aKoH u RePUOOUUECKASA CUCMEMA XUMUUECKUX IJIEMEHMO08
JI.U.Menoeneesa. Cmpoenue geujecmaa.

[lepuoanueckuit 3akoH. MlcTopusi OTKPBITHS IEPUOAUYECKOTO 3aKOHA. 3HAYEHHUE TIEPUOIUYECKO-
IO 3aKOHA JUIsl pa3BUTHUS HAYKH.

[Teprognueckasi cuctemMa Kak €CTECTBEHHOHAy4yHas KiacCH(UKAIMs XUMUYECKUX AIIEMEHTOB.
Tabnuunas ¢popma npeacTaBieHus KilaccuPUKauy XUMHUUECKUX 3JeMeHTOB. CTpyKTypaTaliu-
ubl «llepmommueckas cucrema xumudeckux dsseMeHToB JI. M. MenneneeBa». Pu3nyeckuit
CMBICJ TOPSAKOBOrO (ATOMHOI0) HOMEpa, HOMepa MepuoJia 1 HoMepa TPpYIIIb (sl 3JIEMEHTOB
A-rpymm).

CrtpoeHue atoma: sJIpo Hu 3JeKTpoHHast 006onouka. CocTaB aTOMHBIX siiep: MPOTOHBI U HEUTPO-
Hbl. M30TOmbl. 3apsii aTOMHOTrO sipa, MacCOBO€ YHUCJIO M OTHOCUTENIbHAash aTOMHAas Macca.
DnexTpoHHas 000JI04Ka aToMa. DIIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJlbIX ITEPHOJIOB.
XuMu4deckasi CBsi3b. DJIEKTPOOTPHUIIATEIHFHOCTh aTOMOB. KoBasieHTHast HEMosIpHAs W MOJspHAs
cBs13b. MloHHAas cBsA3b. BaneHTHOCTh, CTENEHb OKUCIICHHUS, 3apA]l HOHA.

Pazoen 3. Muozooopazue xumuueckux peakyui.

Krnaccudukanus XuMHUYEeCKHX pPeakIuil: peakiui COSAUHEHUS, PA3I0KECHHsI, 3aMeIleHus, 00Me-
Ha, 3K30TE€pMUYECKHUE, SHIOTEPMHYECKHE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, HEOOpAaTUMBIE,
o0paTumble.

CKOpOCTh XMMUYECKUX peakiuil. @akTopsl, BAUSIOMINE HA CKOPOCTh XUMHUYECKUX PEAKIIUM.
PactBopbl. DnekTpoauTUUYECKast JUCCOLMAIUSA. DJIEKTPOIUTH U HEINEKTPOIuThl. KatuoHsl u
aHUOHBI. Jluccommanus cosieu, KUCIOT U OCHOBaHUM B BOJHBIX pacTBOpax. Peakiuyu MOHHOIO
oOMeHa B pacTBOPAaX AJICKTPOIHUTOB.

Pazoen 4. Muozooopasue eeuecme.

EctecTBeHHBIE cCeMecTBa XUMHUYECKUX DJIEMEHTOB METAJUIOB U HeMeTaumoB. O01mas xapakTepu-
CTHUKA HEMETAJIJIOB HA OCHOBE X IOJIOKEHUS B MEPUOJANYECKON CHCTEME. 3aKOHOMEPHOCTH M3-
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MEHEHUs (PU3NYECKUX M XMMHYECKMX CBOWCTB HEMETAJUIOB — IPOCTBIX BELIECTB, UX BOJOPOJI-
HBIX COEAMHEHMH, BBICIIMX OKCHJIOB U KUCIOPOACOAEPKAIIUX KUCIOT HA MPUMEPE DIIEMEHTOB
BTOPOTO U TPETHETO MEPHUOJIOB.

OOm1ast XapakTepUCTHKA METAJUIOB HA OCHOBE HX IMOJIOKEHHSI B MIEPHOIMUYECKON CHCTEME. 3aKo-
HOMEPHOCTH U3MEHEHMsI (PU3MUECKUX U XMMHUYECKHX CBOMCTB METAJUIOB — IPOCTBIX BEILECTB,
UX OKCHJIOB M THIPOKCHJIOB Ha IPUMEpPE 3JIEMEHTOB BTOPOTO M TPEThETO MeproaoB. AmdoTtep-
Hble COeIMHEHUs amoMuHMsL. O01as XapakTepUCTHKA JKele3a, €ro OKCUI0B U TUAPOKCHIIOB.
Pa3zoen 5. IkcnepumenmanvHas Xumus

JleMOHCTPAaLMOHHBIN M J1aGopaTopHbIi 3KkcnepuMeHT. 1. [Ipumeps! puznyeckux sSBICHUA. 2.
ITpuMepbl XUMHUYECKUX PEAKLUN C SPKO BbIPAKEHHBIMHM HM3ydaeMbIMH NpU3HaKamu. 3. Peakiuu
COEMHEHMS, Pa3JIOKEHMs, 3aMelleHus, oOMeHa. 4. Peakuuu, WUIIOCTPUPYIOLIME CBOMCTBA U
B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPraHMYECKHX COEAMHEHUH. 5. ONbIThI, WIUTIOCTPUPYIOLINE
3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB IIEJIOYHBIX METAJUIOB U TajoreHoB. 6. Ombl-
Thl, UJUTIOCTPUPYIOIINE 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB TMIPOKCHJIOB M KUCIOPOJACOEP-
KaIlMX KUCJIOT AJIEMEHTOB OJHOro mnepuona. /. Ilpumepsl OKUCIUTENBHO- BOCCTAHOBUTEIBHBIX
peakiuii.8.PakTopsl, BAUAIOIINE HA CKOPOCTh XUMHUYECKUX PEaKIUii.

9.ITpumepsl 5HA0- 1 SK30TepMuueckux peakiuid. 10. CpaBHEeHHE AIIEKTPOIPOBOJHOCTH PACTBO-
POB DIIEKTPOIUTOB M HEANEKTPOoIuTOB. 11. Peakuuu monnoro odmena. 12. OnbIThl, UILTIOCTPU-
pyromye Gpu3nuecKue 1 XMMUYECKHEe CBOMCTBA N3yYaeMbIX BEILLIECTB.

IIpakTuyeckne padorsl 8 kiaace 1. [IpaBuna TexHUKH 0€30MaCHOCTH NpHU pabOTe B XUMHUYE-
ckoMm kabunere. [Ipuembl oOpaiieHusi ¢ 1a0OpaTOPHBIM O0OPYIOBAaHUEM M HArpeBaTeIbHBIMU
npubopamu. 2. IIpuroToBieHne pacTBopa caxapa U pacdyeT ero MacCoBOM J10JIM B pacTBOpE

4. YcnoBus T€UEHUS] XUMUYECKUX peakUil MeXIy pacTBOpaMH JIEKTPOJIIUTOB J0 KOHIIA.

5. Pemienue sxcnepuMeHTaIbHbIX 33/1a4.

IIpakTnyeckne padorsl.9 kiaace 1. OcymecTBieHne NENOYKH XUMUYECKUX MPEBpAICHUN. 2.
[Tonmyyenue u cBoiicTBa coeMHEHUN MeTaimioB. 3. PerleHue skcnepuMEHTaNIbHBIX 331ad Ha

pacrno3HaBaHME U MIOJIyYEHUE COCIMHEHUN METaJUIOB. . PenieHne sKCrepuMeHTaIbHBIX 3a1a4 110
teme «lloarpynna kuciaopozga». 5. Ilonydyenue, cobupanue u pacrio3HaBaHHE I'a30B.

Pacuernbie 3agaun. |.BeruucieHrne OTHOCUTEIBHON MOJIEKYJISIPHOM M MOJISIPHOM Macchl Belle-
CTBa MO €ro xumMuueckon popmyne. 2. Pacuer MaccoBoit J0JIM XUMHUYECKOTO 3JIEMEHTA B COEIH-
HeHnH. 3. PacueT mMaccoBOW ONM PAacTBOPEHHOTO BEIIECTBa B pacTBope. 4. BrrumcieHwus no
XUMHMYECKUM YPaBHEHUSAM MAcChl MM KOJMYECTBA BEIIECTBA OJHOIO M3 YYaCTBYIOIIMX WJIU IO-
Jy4arouxcs B peakluu COeAMHEHUHN 10 U3BECTHOW Macce WM KOJIMYECTBY BEILECTBA JPYroro
COEIMHEHUS.

JINYHOCTHBIMM pe3yabTaTAMM U3YUYEHUS NpeaMmeTa «XUMUsS» ABISIIOTCA CIEAYIOIINE yMe-
HUSL:

Oco3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYXAKOUIETO MHPA, BO3MOKHOCTH €r0 NO3HABAEMO-

CTH U 0OBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HayKH.

[TocTeneHHo BBICTpanBaTh COOCTBEHHOE I1EIOCTHOE MUPOBO33PEHHE:

0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CAMOOOPA30BaHMIO, B TOM YHCJIE M B paMKax caMo-
CTOATEIbHON JEATEILHOCTH BHE IIKOJIBI;

OILICHUBATh JKU3HEHHbIE CUTYAI[MH C TOYKU 3peHUsi 6e30MmacHoro o0pas3a *KHU3HU U COXPaHEHUS
3/10pOBbBS;

OLIEHUBATh KOJOTUYECKUI pUCK B3aUMOOTHOIIEHUH YeIOBEKa U IIPUPOIBI.

Bri6upaTh MoCTynkH, HalleJIeHHbIE Ha COXpaHEHHE U OepeKHOE OTHOIICHHE K MPUPOJE, 0CO-
OEHHO XKMBOM, M30€erast MPOTUBOIOJIOKHBIX IMOCTYIKOB, MOCTENIEHHO Y4ach U OCBauWBas CTpare-
TUIO PAMOHAIIBHOTO MPUPOIOIOIb30BAHNUS.

Cpeocmeom pazeéumusi TAYHOCTHBIX PE3YJIbTATOB CIY)XKaT y4eOHBI MaTepuall U MPOTYKTHUB-
HbIE 3aJ]aHKs y4eOHMKA, HAlleJIEHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHUE OLIEHUBAThH MOBEJCHHE
YeJI0BEKA C TOUKH 3PEHHs] XUMUYECKON 0€30MacHOCTH IO OTHOIICHMIO K YEJIOBEKY U MPHUPOJIE.

MertanpeaMeTHbIMH pe3yJbTaTaMH H3yueHHUs Kypca «XuUMHs» sBisieTcs (OpMUPOBaHUE
YHUBEpCaIbHBIX yueOHBIX nericTBuid (Y'Y /]I).
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Pezynamusnvie YV/I.

CamocrosTenbHO 0OHApYKHUBaTh U (POPMYJIHPOBATH YUEOHYIO MPOOJIEeMy, ONpPEAesaTh LElb
y4eOHOMU e TeIbHOCTH, BRIOMPATh TEMY ITPOSKTA.

BoiiBurate Bepcuu peuieHusl MmpoOieMbl, OCO3HABaThb KOHEYHBIH pe3ynbTar, BBIOMPATh U3
MPEIJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPE/ICTBA JJOCTUKEHHUS LIETTH.

CocTaBnsTh (MHOAUBUIYATbHO UM B TPYIIIE) IUIAH PElIeHUs MPOOIeMbl (BBIIOIHEHUS TPOCK-
Ta).

Paboras mo muaHy, cBepsATh CBOU JEWUCTBUA C LIETBIO U, P HEOOXOIMMOCTHU, HCIPABIAThH
OLIMOKU CaMOCTOSITENILHO.

B nuanore ¢ yunrenem cOBEpIIEHCTBOBATh CAMOCTOSITENIBHO BHIPAOOTAaHHBIE KPUTEPHUH OLICH-
KH.

CamocTosATeabHO 00HApYKUBaTh U (HOPMYIUPOBATh MPOOIEMY B KIACCHON M MHIWBUYaJIb-
HOH y4eOHOM JesITeIIbHOCTH.

BreiBurate Bepcuu pelieHusl MmpoOieMbl, OCO3HABaThb KOHEYHBIH pe3ynbTar, BHIOMPATh W3
MIPEIJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTHIKEHUS LIEITH.

CaMOCTOSATEIPHO OCO3HABATh MPUYUHBI CBOETO yCIIeXa WM HEyCleXa U HaXOIUTh CIIOCOOBI
BBIXOJIa U3 CUTYyallud Heyclexa.

Cpeocmeom popmuposanus peryiaTuBHBIX Y Y [ CIy)XaT TEXHOJIOTHS MPOOJIEMHOTO JUAIOTa
Ha JTalre W3y4yeHHUs HOBOIO MaTepuaja M TEXHOJOTHS OLIEHWBaHUS 00pa30BaTEIbHBIX JOCTIKE-
HUH (Y4eOHBIX yCIIEXOB).

lloznasamenvhoie YVJI:

AHanu3upoBaTh, CPaBHUBATH, KJIacCU(ULIUPOBATH U 00001IaTh (aKThl U SIBICHUSA. BBIABIATH
MIPUYUHBI U CIEICTBUS MPOCTHIX SIBICHUI.

OcymiecTBIATh CpaBHEHHE, U KIACCU(PUKAINIO, CAMOCTOSTENIbHO BBIOMpAsi OCHOBAHUS U KpU-
TEpUU NSl YKa3aHHBIX JIOTMYECKUX OIepaluii; CTpOUTh KiIacCH(UKAlLMI0 HAa OCHOBE TUXOTOMHU-
YeCKOro JIeJIeHHsI (Ha OCHOBE OTPULIAHUS).

CTpouTh JIOTMUECKOE PACCYXkACHHE, BKIKOYAIOIIEE YCTAHOBJIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EH.

Co3naBarh cxeMaTHYECKHE MOJIENH C BBIJIEJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa.

CocTaBisTh TE€3UCHI, Pa3InYHbIE BUJbI IUIAHOB (IPOCTHIX, CIOKHBIX U T.II.).
[IpeobpazoBbiBaTh MHPOPMALIMIO M3 OAHOTO BUJA B IpYroi (Tabiuily B TEKCT U TIp.).

BbrunteiBaTh BCe ypOBHHM TEKCTOBOM MH(pOPMAIUH.

YMeTh onpenensaTh BO3MOXKHBbIE MCTOUHUKH HEOOXOIUMBIX CBEACHUH, MPOU3BOANUTH TMOUCK
nHpOpMalnY, aHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

YMeTp HCIONIb30BaTh KOMIBIOTEPHBIE U KOMMYHHUKALMOHHBIE TEXHOJIOIMH KaK MHCTPYMEHT
JUISL TOCTHUIKEHUS] CBOUX Iiefiell. YMeTh BbIOUpaTh aJleKBaTHbIE 33/1a4y€ MHCTPYMEHTaJIbHbIE MPO-
IrpaMMHO-aINapaTHbIE CPEACTBA U CEPBUCHI.

Kommynurxamuenvie YVJI:

CaMocToATEIbHO OpraHU30BbIBATH YU€OHOE B3aMMOJEHCTBHE B IpyIIe (ONpeaessaTh 001uue
L[EJIH, PpacpeieNiATh POJIU, TOrOBapUBAThCS IPYT C APYTOM U T.J.).

OTcranBas CBOIO TOUKY 3pE€HUS, IPUBOAUTH apTyMEHTBHI, TOATBEPKAas UX (pakTamu.

YMeTh B3IISIHYTh Ha CUTYalUIO ¢ MHOM MO3ULIMN U JOTOBAPUBATHCS C JIHOAbMU UHBIX MO3ULINH.

Cpeocmeom ¢opmupoearuss KOMMYHUKATUBHBIX Y Y]l cCiyXaT TEXHOJOTHS MPOOJIEMHOTO
nuasnora (moOy>kKAaroNuil 1 MOABOAIIMI AUAIOT) U paboTa B MAJIBIX IpyINax, TaKXkKe UCIOIb30-
BaHUE Ha YPOKAaX 3JIEMEHTOB TEXHOJIOTUH MPOJAYKTUBHOTO YTEHHUS.

IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYEHMsI peAMETa « XUMUS» SBISIOTCA:

1.B mo3naBarenbHOI chepe:

i AaBaTb OMPCACIICHUSA N3YYCHHBIX MOHATUH: «XUMHYSCKUI SJIEMCHT», «aTOM», «HUOH»,
«MOJICKYJIa», <«IPOCTBIC W CJIOXHBIC BCHICCTBA», «BCUICCTBO», «XHUMHNYCCKAA (bopMyJIa»,
«OTHOCHUTCJIbHAs aTOMHasA MaccCa», «OTHOCHUTCIbHAA MOJCKYJIsIpHad Macca», «BaJICHTHOCTL),
«CTCIICHb OKHCJIICHHUA», «KPHUCTANIMYCCKAd PCHICTKA», «OKCHUIAbID», «KHCJIOTLD», «OCHOBAHUI»,
«COJIHN», «aM(l)OTepHOCTI:», CUHAUKATOP», ((HepI/IOI[I/I‘IeCKI/II\/'I 3aKOH», «KICPHUOAUYICCKAA Ta6JII/II_[a>>,
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«HU30TOIbD», «XUMHYCCKAA CBA3b», <BICKTPOOTPULATCIIBHOCTEY», «XUMHUYCCKASA pPCaKIUI»,
XHUMHUUYCCKOC YpaBHCHHC», «T'CHCTHYCCKAA CBA3bY, «OKHCIICHHC, «BOCCTAHOBJICHHUC),
(QJICKTPOJIMTHYICCKAA JUCCOoLUallUA», KCKOPOCTh XUMHUYCCKOH PCaKIIum»,

o OIHCATh IEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO IPOBEACHHBIE XMMUYECKHAE dKCIIEPUMEH-
TBI,

o OIMCHIBAaTh U PA3JIMYATh M3YYEHHBIE KJIACCHI HEOPTaHUYECKUX COEAMHEHUMH, IIPOCTBHIE U
CJIOJKHBIE BEILECTBA, XUMUYECKUE PEAKLINH;

o KJ1accu(UIIUPOBATh U3yYCHHbIE OOBEKTHI U SBJICHHS,

o JieN1aTh BBIBOJBI M YMO3AKJIIOUEHUS U3 HAOIIOCHUN, N3YYEHHBIX XUMUYECKHUX 3aKOHOMEP-
HOCTEH, MPOrHO3UPOBATH CBOMCTBA HEM3YYCHHBIX BELIECTB II0 AHAJIOTMM CO CBOMCTBAMH HU3Y-
YECHHBIX;

o CTPYKTYpUPOBaTh M3YYEHHBIH MaTepual M XUMUYECKYIO0 WH(OpPMAIHIO, TOTYYEHHYIO 3
IPYTUX UCTOYHHKOB;

o MO/JICJINPOBATh CTPOEHHUE ATOMOB 3J€MEHTOB 1-3 mepro/10B, CTPOEHUE IPOCTHIX MOJIEKYJT;
2. B 1eHHOCTHO - OpUEHTALMOHHOM cdepe:

o aHAJIM3UPOBATh U OLICHHWBATh IOCIEICTBUS Ul OKpYXKarollled cpelibl ObITOBOM U MPOU3-

BOJICTBEHHOH JIEATEIBHOCTH YEJIOBEKA, CBSI3AHHOU C
nepepaboTKOM BEIIECTB;
3. B tpynoBoii chepe:
* IPOBOJIMTH XMMHUYECKHUI IKCTIEPUMEHT;
4. B cthepe 6€30MaCHOCTH KUIHEACSITEILHOCTH:

* OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, 0’KOTax U JAPYTUX TPaBMax, CBSI3aHHBIX C Belle-
CTBaMH | J1a0OPaTOPHBIM 000PYJOBAHUEM.
* XMMHMYECKON CHMBOJIMKHM: 3HAKOB XMMHMUYECKHUX 3JIEMEHTOB, (POPMYJT XMMHUYECKUX BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKLINN;
* BOKHEUIIUX XMMHUYECKUX MOHATHUN: XUMUYECKHI AJIEMEHT, aTOM, MOJEKYJa, OTHOCUTENbHbIE
aTOMHasi 1 MOJIEKYJIIpHAsl MAacChl, HOH, XUMUYECKasi CBSA3b, BEIIECTBO. KJIACCU(UKAIIMS BELIECTB,
MOJIb, MOJISIpHas Macca, MOJIIpHBIH 00BbEM, XMMHUYECKas peakius, Kiaccuukaius peaxiuil,
ANEKTPOJIT U HE DJIEKTPOJIUT, dJIEKTPOIUTUYECKAST JUCCOLUALMSA, OKUCINUTEND U BOCCTAHO- BU-
T€Jb, OKUCJIEHUE U BOCCTAHOBJICHUE;
* OCHOBHBIX 3aKOHOB XMMHH: COXPAHEHHUSI MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, 1epuoInye-
CKHH 3aKOH,;
* Ha3bIBATh: XUMHUYECKHUE DJIEMEHTHI, COEITMHEHUS U3YUEHHBIX KJIACCOB;
* OOBACHATH (PU3MYECKUI CMBICI aTOMHOrO (IOPSJKOBOT0) HOMEpPAa XHMMHUYECKOTO 3JIEMEHTA,
HOMEPOB IPYIIIBl U NEPUOAA, K KOTOPBIM AJIEMEHT NPUHAJIEKHUT B MEPUOAUYECKON CHCTEME
JI.1. MeHnneneeBa; 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB 3JIEMEHTOB B IPEJEIaxX MaJbIX IIEPUO-
JIOB U IJIaBHBIX MOJTPYIII; CYIIIHOCTh PEaKIUi HOHHOTO 0OMeHa;
*XapaKTepHU30BaTh: XUMUYECKHE 3JIEMEHTHI (0T BOAOPO/A A0 KaJIbIKsl) HA OCHOBE UX IMOJIOKEHUS
B nepuoanyeckoit cucteme J[.M.MenneneeBa u ocoOEHHOCTEW CTPOCHHSI UX AaTOMOB; XHMHYE-
CKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;
* ONpEeNATh: COCTaB BEUIECTB MO UX (popMyiiaMm, IPUHAJIEKHOCTh BEHIECTB K ONPEACICHHOMY
KJIacCy COEIMHEHUM, TUIMBl XHWMHUYECKUX pEaKIuil, CTEelNeHb OKHUCIEHUs »JJIEMEHTa B
COEMHEHMSX, TUIl XUMUYECKOHN CBSI3H B COEIMHEHHUSAX, BO3MOKHOCTD ITPOTEKAHUS PEAKIUi
HOHHOT'0 0OOMEHa;
COCTaBIISATh: (POPMYJIBI HEOPTraHUYECKHX COEAMHEHHH H3YYEHHBIX KIJIACCOB; CXEMBI CTPOCHHUS
atomoB niepBbIx 20 3reMeHToB nepuoandeckoit cuctemsl J[.M. MeHnneneeBa; ypaBHEHUsS] XHUMHU-
YECKHUX PEAKLINIA;
* o0pamarbCs ¢ XUMUYECKOH IMOCYI0H 1 JIa00paTOpPHBIM 000PYI0BAaHUEM;
* BBIUMCIIATH: MAaCCOBYIO JIOJI0 XMMHYECKOIO 3JEeMEHTa, HO (popMyine COeTuHEHUs; MacCOBYIO
JIOJTIO BEIIECTBAa B PACTBOPE; KOJIMYECTBO BEIIECTBA, OOBEM MIIM MACCy MO KOJMYECTBY Belle-
CTBa, 00BEMY HJIM Macce PeareHTOB MU MPOJYKTOB PEaKIUH;
Hcnonp3oBanne MPUOOPETEHHBIX 3HAHUM M YMEHUH B NMPaKTHUYECKOW AEATENIbHOCTH U IOBCE-
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JTHEBHOM KM3HM JUIsl: 0€30IacHOTO OOpalleHHs C BELECTBAMU U MaTepUallaMH; KOJIOTHYECKU
IPAaMOTHOIO IOBEACHUS B OKPYKAIOLICH Cpele; OLEHKU BIMSIHUSA XUMHUYECKOIO 3arps3HEHUs
OKpY’Karollel cpeibl Ha OPraHU3M 4YeJI0BeKa; KPUTUYECKOM OLEHKH MH(pOpMAlMU O BEIECTBaXx,
UCIOJIb3yEMBIX B OBITY; IPUTOTOBJICHUSI PACTBOPOB 33JJaHHOM KOHIIEHTPALIUH.

. mojoxkenue MeramioB B I1.C; METaJUIMYeCKas CBS3b, METAINIMUCCKAs
KPUCTAJUTMYECKAsl PEIICTKA;

. (u3nUecKre CBOMCTBA METAIIJIOB.

. ob01e xuMHUUecKkue cBoiictBa Me: B3aumMoneiictsue ¢ HeMe, BOmoOH, KHCIOTaMH,
COJISIMH.

. KJIACCU(UKAILIUIO CIUIABOB HA OCHOBE YEPHBIX (UyT'YH U CTaJib) U I[BETHBIX METAJUIOB,
XapaKTEPUCTUKY (PU3NUECKUX CBOMCTB METAJLIOB.

. OCHOBHBIE CITIOCOOBI TTOJTy4eHHUsT Me B IPOMBITINICHHOCTH.

. Ba)KHEUIIINE COCIMHCHUS IICJIOYHO3EMEIbHBIX METAJIIIOB

. XAMHUYECKHE CBOMCTBA aTIOMHUHUS, JKeJIe3a.

. OOBSCHITh 3aKOHOMEPHOCTH M3MCHEHHSI CBOMCTB AJIEMEHTOB-METAIJIOB B IIpeeiiax
TJIaBHBIX TOJITPYIIIL;

. XapaKTEepPU30BaTh CTPOCHHUE U OOIIME CBOMCTBA METAILIIOB;

. OIKCHIBATh CBOMCTBA BHICIIUX OKCHUJIOB 3JIEMEHTOB-METAIIJIOB U COOTBETCTBYIOIINX UM
OCHOBaHHI;

. OMHCHIBATh PEAKIIUH BOCCTAHOBJICHHSI METAJIJIOB U3 UX OKCHJIOB;

. XapaKTepU30BaTh YCIOBUS M CITOCOOBI IPEIYNPEKACHUS KOPPO3HH METAIIIOB;

. XapaKTepU30BaTh CBOMCTBA U 00JIACTH MPUMEHEHHS METANIMYECKHUX CIIJIaBOB;

. COCTABJISITh CXEMbI CTPOCHHSI aTOMOB JJIEMEHTOB-METAIIOB JIMTHS, HATPUs, MarHus,
ATFOMUHHUS, KK, KaJIbIUA);

. - OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB 3JIEMEHTOB-META/NIOB B Tpejesiax
[JIABHBIX MOJATPYIIT;

. XapaKTEpU30BaTh XMMHUUECCKHE CBOMCTBA METAJIIIOB U X COCIUHCHHIA;

. ONUCHIBATh CBA3b MEXIY COCTAaBOM, CTPOCHHEM, CBOMCTBAMHU BEILIECTB-METAUIOB U UX
MIPUMEHEHHEM;

. -HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHSI B MPAKTUYECKOM JMEATENbHOCTH U TO-

BCEIHEBHOM KM3HU: I Oe30macHOro oodpameHus ¢ Me, 9K0JIOrH4ecKy TpaMOTHOTO IOBEACHUS
B OKpY’Karollel cpesie, KpUTHUECKON OLIEHKH HH(POPMALIMH O BEIECTBAX, UCIIOJIb3YEMbIX B OBITY

. 3alMChIBaTh ypaBHEHUs peakuuii B3aummoneiictBus ¢ HeMe, kucioramu, cCOIsIMH, HC-
MOJIb3YS DJIEKTPOXUMUYECKUN psAZl HANpsKeHUs: Me 11 XapaKTepUCTUKN XUMHYECKUX CBOMCTB

. OTHCHIBATh CBOMCTBA U 00JACTH MPUMEHEHUS PA3IMUHBIX METAJUIOB U CIIJIABOB

. COCTaBJIATh CXEMY CTPOCHHUS aToOMa KeJe3a;

. 3aMMChIBAaTh YPaBHEHUS pPeakIuil XuMU4YecKux cBoicTB skene3a (OBP) ¢ obpazoBanuem
COEIMHEHUH C Pa3IMYHBIMU CTENEHSIMU OKUCIIECHUS;

. OTIpe/IENATh COEMHEHHs, cofiepkanue nonbl Fe?* u Fe3* ¢ moMolpio KauecTBEHHBIX pe-
aKIui

. oOpamaThCsi ¢ XUMHUYECKON TIOCYI0M 1 J1ab0paTOPHBIM 000PYI0BaHHUEM;

. pacro3HaBaTh OMBITHBIM TyTEM COECMHEHUS METaJll.

. nojoxxenue HemetaioB B I1.C. JI.1.Menneneena;

. ATOMHBIE XapAaKTEPUCTUKU 3JIEMEHTOB-HEMETAIIOB, MPUUYUHBI U 3aKOHOMEPHOCTH UX
M3MEHEHU B IEPUOJIax U Tpynmnax;

. -0CO0EHHOCTH KPUCTAJUTHUECKOTO CTPOSHUSI HEMETAILIOB;

. -CTPOCHHE aTOMOB-HEMETAJNIOB, (PU3NYECKHE CBOCTBA.

. - CTPOEHHUE aTOMOB TaJOr€HOB, CTEMIEHH OKUCICHUS, (PU3HUECKUE U XUMUYECKUE
CBOMCTBA.

. -CBOMCTBA CEPHOM KHUCIIOTHI B CBETE npeacTaBieHuid TO/L;

. -OKHMCIIUTENIbHBIE CBOMCTBA KOHII. CEpHOM KHCIO0THI B cBeTe OBP;

. -KaueCTBEHHYIO PEaKIIHIO Ha CYIb(aT-HuOH.
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. -pU3NYECKUe U XMMUYECKHE CBOICTBA a30Ta;

. -KpYrOBOPOT a30Ta B IPUPOJE.

. - CTPOEHUE MOJIEKYJIbl aMMHUAKa;

. -JIOHOPHO-aKLIENTOPHBII MEXaHN3M 00pa30BaHUs CBA3U B MIOHE aMMOHMUS;

. -CBOMCTBA AMMMAKa;

. -CII0COOBI OJYYEHUS U paclio3HaBaHUs aMMHaKa

. - CBOMCTBA KMCJIOPOIHBIX COEIMHEHNH a30Ta U @30THOW KUCJIOTHI KaK OKMCIUTEIS.

. - XapaKTepU30BaTh CBOKCTBA YIIIEPOJa U 3JIEMEHTOB IIOAIPYIIIIBI yIJIepo1a

. - CBOMCTBA, 3HAYECHUE COCAMHEHNN YIJIEpOa U KPEMHMS B )KUBON M HEXXUBOW IIPUPOJE.

. -COCTaBJISITh CXEMbI CTPOEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB ~-HEMETAILIIOB;

. -J1aBaTh XapaKTEPUCTHUKY MIEMEHTaM-HEMeTalaM Ha OCHOBE UX nosnoxenus B [ICX0;

. -00BACHATH CXOACTBO U pa3iIMyue B CTPOEHUH aTOMOB JIEMEHTOB-HEMETAIIJIOB;

. - OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XHMMHUYECKUX DIJIEMEHTOB-
HEMETALIOB;

. - XapaKTepU30BaTh XUMUYECKHE 3JIEMEHThI-HEMETAJIIbI MAJIBIX [1EPHO/IOB;

. - OIIMCBIBATH CBOMCTBA BBICHIMX OKCUAO0B XMMHUYECKHUX 3JIEMEHTOB-HEMETAJNIOB MAJIbIX
NIEPUOJIOB, a TAKXKE OOIIME CBOMCTBA COOTBETCTBYIOLIMX UM KHCIIOT;

. -CpPaBHUBATb HEMETAJUIBI C METAJIIAMHU

. - COCTaBJIATh CXEMbI CTPOCHUSI AaTOMOB T'aJIOr€HOB;

. -Ha OCHOBAHUU CTPOEHHUS aTOMOB OOBACHATH U3MEHEHNE CBOMCTB IaJION€HOB B I'PYIIIIE;

. -3aIIChIBaTh YPaBHEHMsI peakuuii ¢ Touku 3peHust OBP

. -XapaKTEpHU30BaTh XMMUUYECKUE JIEMEHTBI IIOATPYIIIIBI CEPBI;

. -3aIIMCBIBATh YPABHEHUS XMMHUECKHUX PEaKLUN B MOJIEKYJISIPHOM U ¢ TOUKH 3peHus OBP
. - ONMKCHIBAaTh CBOWMCTBAa ammHaka ¢ Touku 3peHust OBP u ero ¢usmonornyeckoe
BO3JIEHCTBUE HA OPTaHU3M

. - o0pamaThcs ¢ XMMHUUECKON MOCy10i U 1a00paTOPHBIM 000PYI0BAaHUEM;

. -1oJIy4aTh U cCOOMpaTh aMMHaK;

. -pacno3HaBaTh ONBITHBIM IIyTEM aMMHAaK

. - COCTaBJISITh CXEMBI CTPOEHHS aTOMOB 3JIEMEHTOB IOATPYIIIBI yIIIepoaa

. - COCTaBJIATh (POPMYJIBI COEAMHEHUH Yriiepoda U KpeMHUS, WLTIOCTPUPYIOIINE CBOWCTBA
KapOOHATOB M CHUJIMKATOB

. -pacno3HaBaTh PacTBOPbI KUCJIOT U LIEI0YEH, XJIOpuI-, Cyiab(daT-, KapOOHAT-UOHBI U
HMOHBI aMMOHHUS;

. - ONKCHIBaTh XMMHYECKOE 3arpsi3HEHUE OKpYXKaloIlled Cpeapl Kak CIEJICTBUE
IIPOU3BOJICTBEHHBIX MPOLIECCOB, CIIOCOOBI 3AIIUTHI OT 3arpsi3HEHUIN

. HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHHUS B MPAKTUYECKON NEATENbHOCTH U

HOBCGHHGBHOﬁ KHU3HU OJI0:
00BICHEHUS] XUMUYECKUX HBHGHHﬁ, MPOUCXOOAIINX B ITPUPOJE, 6I)ITy 1 Ha IPOU3BOACTBE,

e DKOJOTMYECKU IT'PAMOTHOTO MOBEIEHUS B OKpYXKaroIleH cpene;

e OLEHKH BIMSIHUSA XUMUYECKOTO 3arpsI3HEHHS OKPYXKAIOLIEH Cpe/ibl HA OPraHN3M YeJIOBEKa U
JIPYTUE )KUBBIE OPraHU3MBI;

e 0e30macHOro 00pamieHus ¢ TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMU, JTJa0OPATOPHBIM

o0opynoBaHUEM;
e KPUTHYECKOHW OIICHKHU JOCTOBEPHOCTH XMMHUYECKON MH(OpMAIINH, TTOCTYMAIIIEH U3 Pa3HbIX
HCTOYHHKOB.
OCHOBHOE COJIEP)KAHUE
8 knacc
BBenenne

[Ipeamer xumuu. MeTonbl MO3HAHUS B XUMHUU: HAOJIOJIEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE.
HcTounnku XuMHYECKON HHPOpMAINH, €€ TOTyYeHUe, aHAIn3 U MPEACTaBICHUE €ro pe3ylibTa-
ToB. [loHATHE O XUMHUYECKOM dJIeMEHTe W (popmMax ero CymecTBOBaHUS: CBOOOJHBIX aTOMax,
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MPOCTBIX M CIOXHBIX BemlecTBax. [IpeBpamienus BemiectB. OTIMYNE XUMUYECKUX PEAKIHM OT
¢uznveckux siBreHU. Ponb XumMum B KHU3HHM yenoBeka. Xemopwmnua u xemodobus. Kpatkue
CBEICHUSI U3 UCTOPUM BOHUKHOBEHHUS U PA3BUTUSA XMUMUU. POJIb OTEUECTBEHHBIX YUEHBIX B CTa-
HOBJICHHH XUMHYECKOW Hayku — padoTsl M. B. Jlomonocosa, A.M. byrnepona, /I.1. Mennene-
eBa. XMMHYECKasi CUMBOJIMKA. 3HAKM XMMHUYECKHUX AJIEMEHTOB U MPOUCXOXKJICHUE WX Ha3BAHUI.
Xumuueckue hopmyinsl. MUaaekcsl u kodppumuenTsl. OTHOCUTEIbHBIE aTOMHAsE M MOJIEKYJISIp-
Hasi Macchl. [IpoBeneHne pacyeToB MacCcOBOM JOJIM XMMHUYECKOIO 3JIEMEHTAa B BELIECTBE HA OC-
HoBe ero ¢opmyinsl. [lepuonnueckas cucrtema xumuueckux snementoB Jl. M. MenneneeBa, ee
CTPYKTypa: Majble U OOJIbIIUE NMEPUOAbl, TPYMIbl U noArpynnsl. [lepuogudeckas cucrema Kak
CIPaBOYHOE MOCOOME IS OTYUYCHHUS CBEICHUH O XUMUYECKUX 3JIEMEHTAaX.

JemoncTpanuu. 1. Moxaenu (mapoctepkaeBbie 1 CtroapTa—bpurie6a) pa3nuyHbIX MPOCTHIX U
CJIOKHBIX BEIIECTB.

2. Komnekuusi CTEKJISIHHOM XUMUYECKOW mocyzsl. 3. Komekuusi MaTepruanoB U U3EIUM U3 HUX
Ha OCHOBe altoMHHHMs. 4. B3zaumonelicTBue Mpamopa ¢ KHUCIOTOM M IOMYTHEHUE WM3BECTKOBOMU
BOJIBIL.

Tema 1. ATOMBI XHMHYECKHX 3JICMEHTOB

ATOMBI Kak opMa CYIIECTBOBAHUS XUMHUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHUH
aToMoB. Jloka3aTelnbCcTBa CIOXKHOCTH cTpoeHHs aToMoB. OmnbIiTel Pesepdopna. [Inanerapuas mo-
JIeJIb CTPOEHUS aTOMa.

CocTaB aTOMHBIX fJep: POTOHBI, HEUTPOHBL. OTHOCUTEIBHAS aTOMHAsi Macca. B3anuMocBs3b mo-
HATUHA «IIPOTOH», «KHEUTPOH», «OTHOCUTEIIbHASI aTOMHAsI Maccay.

W3meHeHue yncia NpOTOHOB B sipe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.
W3meHneHue yrcna HEUTPOHOB B sAApe aToMa — 0OpazoBaHue U30TonoB. CoBpeMeHHOe omnpe/ie-
JIEHUE TIOHATHUS «XUMUYECKUM dIeMeHT». M30TOombl Kak pa3HOBUIHOCTH aTOMOB OJIHOTOXHWMH-
YECKOTO JIEMEHTA.

OnexTpoHbl. CTpoeHUE IEKTPOHHBIX YPOBHENH aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIXIIEPHO-
n0B. [ToHsATHE 0 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.

[Iepnonnueckas cucrema xuMudeckux siaeMeHToB J[. M. MeHneneeBa U cTpoeHUE aTOMOB —
(bu3MUYecKui CMBICT MOPSIKOBOTO HOMEpa dJeMEHTa, HOMepa TPYIIIbI, HOMEpa Nepuoa.
N3meHeHne yucna 3J€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XHWMHMUYECKOTO 3Jie-
MeHTa — 00pa30BaHUE MOJOKUTENbHBIX U OTPULIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTO-
MaMU METAIJIOB M HeMeTayuioB. [IpUYuHBI M3MEHEHHS METaJUIMYECKUX M HEMETaJNIMYeCKUX
CBOMCTB B nepuojax u rpynmnax. OOpa3oBaHue OMHapHbIX coenuHeHHUil. [loHsTHE 00 MOHHOMI
cBsi3u. CxeMbl 00pa3oBaHusl HOHHOM CBSI3H.

B3aumopeiicTBue aToMOB 3JIEMEHTOB-HEMETAIOB MEXKY co00i1 — 00pa3zoBaHHE JBYXaTOMHBIX
MOJIEKYJI MPOCTHIX BenlecTB. KoBajeHTHas HEMoJjsipHash XUMHUYECKas CBsI3b. DJIEKTPOHHBIE M
CTpYKTypHBIE QopMmyibl. B3aumonelicTBue aToMOB HEMETANIOB Mexay co0oil — oOpa3oBaHue
OMHAPHBIX COSAMHEHUN HEMETaJIOB. DIIEKTPOOTPHUIIATEIbHOCTh. KoBaleHTHas MOoNspHasi CBS3b.
[ToHsiTHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BbIBaTh KOBAJIEHTHBIE XUMUYECKHUE CBS3HU.
CocraBnenue popmyn OMHAPHBIX COCIUMHEHHIA 1O BaJCHTHOCTH. HaxokJIeHHe BAJIEHTHOCTH IO
dhopmyne OMHAPHOTO COCTUHECHHS.

B3anmMogeiicTBre aTOMOB METAIOB MEX 1y cOO00M — 00pa30BaHME METALITUIECKUX KPHUCTAJIIOB.
[ToHsTHE O METAIIMYECKON CBS3H.

JdemoncTpanuu. Mojenu aTOMOB XMMUYECKHX 3yeMeHTOB. [lepuoandeckas cucreMa XxuMuye-
ckux sneMenToB J[. . Menneneesa (paznuunbie opmber). M3roToBiaeHne MOEIe MOJIEKy Oun-
HapHBIX coenuHeHuil. M3roroBieHue MoJenu, WIUTIOCTPUPYIOLIEH CBOMCTBA METaNIMYECKOU
CBSI3H.

IIpakTuyeckne padorsl 1. [IpaBuna TexHUKH 0€30MaCHOCTH MPpU PabOTe B XMMHYECKOM KaOH-
Here. [Ipuemsr oOpamieHust ¢ 1a00paToOpHBIM 000PYIOBAHMEM M HArpeBaTEIbHBIMU MTPHOOPAMHU.
KoutpoabHas padora 1 mo teme: « ATOMBI XUMHUYECKUX JIEMEHTOBY

Tema 2 IIpocThie BelecTBa

[TonoxxeHne MeTaIoB ¥ HEMETAIIIOB B [leproanyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
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. U.MenneneeBa. Baxkneimme npocThie BENECTBAa — METALIBI (3KEJIe30, aTFOMUHUHN, KaJIbIIHH,
MarHui, Hatpui, kanuii). O0mue puzndeckue cBOcTBa METaUIOB. BaskHel e nmpocThle Bele-
CTBa-HEMeTaJllIbl, 00pa30BaHHBIE aTOMaMM KHCIIOPOJa, BOJAOPOa, a30Ta, cephl, hocdopa, yrie-
pona. MosekyJibl IPOCThIX BEIIECTB-HEMETAIIIOB — BOJIOPO/1a, KUCIOPO/a,

a3oTa, rajgoreHoB. OTHocuTeNnbHasE MoJieKyyspHas macca. CIOCOOHOCTh aTOMOB XMMHUYECKUX
JJIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX MPOCTHIX BEIIECTB — aJUIOTPONHS. AJIOTPOITHBIE MO-
mudukanuu Kuciaopona, gocdopa, onoBa. Merauinueckue U HeMETaIMYeCKHe CBOMCTBA IpPO-
CTBIX BenlecTB. OTHOCUTENBHOCTD 3TOTO MOHSATHUS.

Uucno Aporaapo. KonmdectBo BemectBa. Moabs. Moinsipaas macca. MossipHbIid 00beM Ta3000-
pa3HbIX BemlecTB. KpaTHble eMHUIIBI U3MEPEHHS KOJUYECTBA BEIIECTBA — MUJUITUMOJIb U KHJIO-
MOJIb, MWJIJIUMOJISIPHASI U KUJIOMOJISIPHAST MacChl BEIIECTBA, MUJUITMMOJIAPHBIA U KUJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuets! ¢ ucnonp30BaHMEM MOHATUH «KOJMYECTBO BELIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIN
00BEM ra30B», «4UCI0 ABOTaApO».

JdemoncTpauuu. O3HaKOMIIEHHE C KOJUIEKIMEH MeTauioB. O3HaAKOMIJICHHE C KOJUICKI[MEH Heme-
TaJUJIOB.

KonTtpouabnas padora 2 o teme: « [Ipocteie BemecTBay

Tema 3. CoeinHeHHsI XMMHYECKHX JIEMEHTOB

Crenenb okucienus. CpaBHEHUE CTENEHU OKHUCIEHHUS M BaJeHTHOCTU. OmpesiesieHue CTeNeHu
OKHCJICHHS DJIEMEHTOB B OMHApHBIX coenuHeHmsx. CocraBineHne GpopMmys OMHApHBIX COEIHHE-
HHH, OOIIMH cr10CO0 UX HA3BaHUH.

BrunapHbIe COCTMHEHUST METAJIOB U HEMETAJIOB: OKCHUIBI, XJIOpUIbI, cynbduasl u mp. CocTas-
nenue ux Gopmyn. buHapHble coeMHEHUS HEMETAJUIOB: OKCHJIbI, JIETYYHe BOJOPOIHBIE COSIH-
HEHUs, UX COCTaB M Ha3zBaHUs. lIpencTaBuTenu oKCUIOB: BOAA, YIJIEKUCIBINA a3, HEralleHas u3-
BecTh. [IpencraBuTenu neTydnx BOJOPOAHBIX COEIMHEHUN: XJIOPOBOIOPO U aMMUAK.
OcHoBaHus, WX COCTaB U Ha3BaHUA. PacTBOpuMOCTh OcHOBaHMit B Bojie. [IpencraBurenu mieno-
4eil: TUAPOKCUIBI HATpus, Kanus U Kaiblus. [loHsTre 006 MHANKATOpaX U KaYeCTBEHHBIX peak-
USX.

Kucnorsl, ux cocraB u HazBanus. Knmaccudukanus kucnot. I[IpencraButenn KMCIOT: cepHasi, Co-
nsiHasi, a3otHas. [TonsTre o mkane kuciotHocTH (mkana pH). Mi3MeHeHue OKpacKu MHAMKATO-
pOB.

Conu kak Mpou3BOJIHbIE KUCIOT U OCHOBaHMM, UX COCTaB M Ha3BaHUsA. PacTBOpUMOCTh cojeil B
Bojie. [IpencraBurenu coseit: Xxiopua HaTpus, kKapOooHaT u ¢ocdat KanbLus.

AMop(HBIE U KPUCTAIIIMUECKHE BEIIECTBA.

Me:xMoeKyaspHble B3aUMOAEHCTBHS. TUIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIOB KPUCTAJUTMUECKUX PEIIETOK.

Yuctele BemiecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIBIX U Tra3000pa3HbIX cMeceil. CBoiicTBa
YHUCTBIX BEIECTB U cMecel. MIx coctaB. MaccoBasi u 00beMHasi 1011 KOMIIOHEHTa cMecH. Pacue-
ThI, CBSI3aHHBIE C UCTIOJIB30BAHUEM TOHSTHUS «JIOJIS».

JemoncTpauuu. OOpa3ipl OKCHUIOB, KUCIOT, OCHOBAaHUM U cojieli. Mojenn KpucTauTHIeCKuX
pEILIETOK XJIOpUAA HATpus, ainMasa, okcuaa yraepoaa (IV). KucioTHo-1menodHble HHIMKATOPSI,
M3MEHEHHE UX OKPAacKd B Pa3MYHBIX Cpelax. YHUBEPCAIbHBIA MHIMKATOP U U3MEHEHUE €ro
OKpacku B pa3nuuHbIx cpenax. [lkama pH.

JlabopaTopHble onbIThl. O3HaKOMIIEHUE CO cBoiicTBamu amMuaka. Omnpenenenue PH pactBo-
POB KHCIOTHI, IIeao4n U Bojabl. Ompenenenue PH JIMMOHHOTO M SOGJIOYHOIO COKOB Hacpese
mw1oA0B. O3HAKOMJIEHHE C KOJUIEKIMen cosel.O3HaKOMIICHUE C KOJUIEKIIMEW BEHIECTB C pa3HbIM
TUIIOM KPUCTAJUIMUECKOH pemeTku. V3roroBneHne Mojene Kpucrauindeckux penietok. O3Ha-
KOMJIEHHE ¢ 00pa31ioM rOpHOI MOPOIBL.

IIpakTnuyeckune padorsl 2. IlpuroroBneHue pacTBopa caxapa U pacdyeT €ro MacCOBOM JOJIU B
pacTtBope

Tema 4. U3MeHeHMs1, MPOUCXOASIIIIUE C BelleCTBAMHU

[lonsiTHE SIBNIEHNH, CBA3aHHBIX C U3BMEHEHUSAMU, IPOUCXOIAIIMMU C BEIIECTBOM.
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SIBneHus, CBSI3aHHBIE C U3MEHEHUEM KPUCTAINIMYECKOIO CTPOEHHUS BEIIECTBA MPU MOCTOSHHOM
ero cocraBe, — (pusnueckue siBieHus. PU3nUecKre SBICHUS B XUMUH: TUCTUIUIALUS, KPHCTAI-
JU3alus, BeIIapUBaHUE U BOTOHKA BEILIECTB, PMIBTPOBAHKE U LIGHTPUPYTUPOBAHUE.

SIBneHusl, cBA3aHHbIE C H3MEHEHUEM COCTaBa BELIECTBA, — XUMHUYECKHe peakuuu. [IpuzHaku u
YCIIOBUS IPOTEKAHUS XUMUUECKHUX peakluil. BelieneHne TeraoThl U CBETa — PEaKLUU TOPEHHUS.
[TonsiTre 00 AK30 - ¥ SHAOTEPMUUYECKUX PEAKITUSAX.

3aKOH COXPAaHEHHUs MAacChl BElIeCTB. XUMHUYECKUE YpaBHEHMs. 3HaYeHHE MHAEKCOB M KOd(Pdu-
ureHToB. CocTaBiaeHUE YPaBHEHUN XUMUYECKUX PEAKIUM.

Pacyersl o xumudeckuM ypaBHeHUsIM. PelieHue 3a1ay Ha HAX0KIEHNE KOJTMYECTBA, MAaCChl WIIH
o0beMa IMPOAYKTa PEakIiy M0 KOJIMYECTBY, Macce HIIM 00bEMY HCXOIHOTO BelecTBa. PacueTsl ¢
HCIIOJIb30BAHUEM TIOHSATHUS «I0JIs1», KOT/Ia UCXOJHOE BEIIECTBO JIaHO B BHJE PAcTBOpa C 3a/aH-
HOM MacCOBOM J10JIEM paCTBOPEHHOI'O BEILECTBA UIIU COLEPKUT ONPEIACICHHYIO OO IPUMECEH.

Peakuun paznoxenus. [IpencraBienue o cKkopocTu xuMudyeckux peakuuil. Karanuzaropsl. ®ep-
MeHThl. Peakuuun coenunenus. Karaauruueckue M HEKaTaJIUTHUUECKUE PEAKIMH, 0oOpaTUMbIE U
HeoOpaTuMble peakiuu. Peakiuu 3ameneHus. P akTHBHOCTH METalIOB, €0 HCIOJIb30BaHHE
JUIsL IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEaKIM MEXAY MeTaUlaMd U KUCJIIOTaMHU,
peakluil BBITECHEHUS! OJIHUX METAJIOB W3 PacTBOPOB MX COJIEH APYrMMH MeTajiaMu. Peakiuun
obmena. Peakuuu HeifTpanuzanun. Y cIoBUs MPOTEKaHHs peakuuii 0OMeHa B pacTBOpax /10 KOH-
ua.

Tunel XUMUYECKUX PEAKUUN Ha IpUMEpE CBOMCTB BOJBI. Peakius pas3iioKeHUs — JIIEKTPOIIU3
BOJbl. Peaknum coeMHEeHHs — B3aMMOJECHCTBHE BOABI C OKCHAAMM METAJIIOB U HEMETAJUIOB.
YcnoBue B3auMOACICTBUA OKCUIOB METAJUIOB M HEMETAJUIOB ¢ BOJOM. [ToHsATHE «THUAPOKCUIBIY.
Peaknum 3amerneHus — B3aUMOJICHCTBHE BOJBI ¢ MeTaJIaMH. Peakiuu oOMeHa — TUApOIIA3 Be-
LIECTB.

Jdemoncrpauuu. [Ipumepsr ¢pusnueckux sSBIECHUMN: a) IUaBleHue mapadunHa; 6) BO3roHKa MoAa
i OEH30MHOWM KHUCIIOTHI; B) PacTBOPEHHE OKpAallleHHBIX coneil; T) nuddy3us TyMIUCTHIX Be-
IIECTB C TOPSAIIEH JaMIIOYKH HaKauBaHus. [[puMepsl XUMUYECKUX SIBJICHUI: a) TOPEHUEMAarHus,
¢docopa; 6) B3aumojeicTBUE CONSIHOM KHCIOTHI C MPaMOPOM MJIM MEJIOM; B) MOJy4YeHHE TUI-
pokcuna meau (I); r) pacTBopeHre MoOTy4eHHOTO THIPOKCUIA B KUCIOTaX; 1) B3aUMOJICHCTBUE
okcuaa meau (1) ¢ cepHOit KUCIOTOM NPU HarpeBaHUU; €) Pa3IOKEHHE TIepPMaHTaHaTa KaJlus; iK)
pa3iIoKeHUE NEPOKCUIA

BOZIOPOJIa C TOMOIIBIO TUOKCH/Ia MapraHila U KaTanasbl KapTodemns uin MOPKOBH; 3)B3aUMO/ICH-
CTBUE pa30aBICHHBIX KUCIIOT C METaJJIaMHU.

IpakTuyeckue padorsl 3. [Ipr3HAKE XUMUYECKUX PEAKIINH.

Kountpoabsnas padora 3 no teme: «/3MeHeHuUs, MPOUCXOASIIUE C BEIIECTBAMU»

Tema 5. PacTBopenue. PactBopsbl. CBoiicTBa paCTBOPOB 3J1€KTPOJIMTOB

PactBopenue kak ¢u3nKo-xuMuUeckuii mporecc. [loHsTHe 0 TuapaTax ¥ KpUCTAIIOTHUApATAX.
PactBopuMocTs. KpuBble pacTBOPHMOCTH KaK MOJENb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEPJBIX
BEILIECTB OT TeMIiepaTypbl. HachlllieHHbIE, HEHACHIIIIEHHBIE U MEPECHIIIEHHbIE PACTBOPHI. 3HAYE-
HHE PaCTBOPOB ISl IPUPOBI U CETBCKOTO X035 MCTBA.

[TonsiTHE 00 SMEKTPOIUTHUECKON MUCCOIMAIMU. DICKTPOIUTHI U HEIIEKTPOIUTHL. MeXxaHu3M
JUCCOIMAIMI DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBs3U. CTENEHb 3IEKTPOIUTUYECKON
nuccornuanui. CUiabHbIE U cla0ble EKTPOIUTHI.

OCHOBHBIE TOJIO)KEHUSI TEOPUU IJIEKTPOJUTUUYECKOM Aucconuanvv. MIOHHbIE ypaBHEHMs peak-
1. Peakuum oOMeHa, uaymue 10 KOHIA.

Kiaccudukanms mOHOB 1 X CBOWCTBA.

Kucnotsl, nx knaccupukanus. Juccounanus KUCIOT U UX CBOWCTBA B CBETE TEOPHUH JIEKTPOIIH-
TUYECKOU aucconuanuu. MoseKyJIspHbIE U MOHHBIE ypaBHEHUs peakuuil. BzauMozeincTeue Kuc-
JIOT ¢ MEeTajulaMu. DJIEKTPOXUMHYECKUN Pl HANPsHKEHUH MeTauioB. B3anmoneicTBre KUCoT ¢
OKCHJIAMHU METAJUIOB. B3amMonencTBue KHCIOT C OCHOBAaHUSAMHM — PEAKLUs HEUTpaJu3alUH.
BsaumopeiictBue kucior ¢ consiMu. Mcnonp3oBaHue TaOIUIbl paCTBOPUMOCTH AJI XapaKTepu-
CTUKU XUMHUYECKHX CBOMCTB KUCJIOT.
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OcHoBanus, ux Kinaccudukamnus. Jlucconuarus OCHOBaHUN M UX CBOMCTBA B CBETE TEOPHH DJICK-
TPOJIUTHUYECKOMN aucconmanuu. B3anmoseiicTBue ocHoBaHuM ¢ coysimu. Vcnons3oBanue Tabiu-
bl PACTBOPUMOCTH ISl XapaKTEPUCTUKU XMUMHUYECKUX CBOMCTB OCHOBaHWH. B3aumoneiicTBue
IIeI0YeH C OKCHIaMH HEMETaJIOB.

Comnu, uxX auccouuanus U CBOMCTBA B CBETE TCOPUM AJIEKTPOIUTHUYECKON auccounanuu. Biau-
MOJICICTBUE COJIeH ¢ MeTa/lllaMi, OCOOCHHOCTH 3THX peakuuil. BzaumopeiictBue comneit ¢ cos-
Mu. Mcnonp3oBanre TaOMUIBI pACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB CO-
JICH.

O0600meHne cBeIeHNI 00 OKCHIaX, UX KJIacCU(PUKAIUK U CBOHCTBAX.

['eneTnyeckue psapl MeTaia U HeMeTasuia. ['eHeTnyeckasi CBI3b MEXK]y KjlacCaMU HeopraHuve-
CKUX BEIIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIEC PEAKIUH.

Omnpenenenue crerneHeld OKUCICHUS sl AJIEMEHTOB, 00pa3yroIIUX BEIIECTBA Pa3HBIX KJIACCOB.
Peakiiuy MOHHOTO OOMEHA M OKHUCIUTEIHLHO-BOCCTAHOBHUTENbHBIE peakinu. OKUCIUTENh U BOC-
CTAaHOBUTEJb, OKUCIICHUE U BOccTaHOBJIeHUE. CocTaBlieHHE YpaBHEHUM OKHCIHMTEIIBHO- BOCCTa-
HOBUTEJIBHBIX PEAKIIUA METOJIOM JICKTPOHHOTO OajaHca.

CBolicTBa NMPOCTHIX BEIIECTB — METAJJIOB M HEMETAJIJIOB, KUCIOT U COJIEH B CBETE€ OKUCIIUTEIb-
HO-BOCCTAHOBUTEJIbHBIX PEAKITUH.

JdemoncTpanun. BzaumoseiictBiue pacTBOPOB XJIopuJa HaTpusi U HUTpata cepedpa. [lonydyenue
HEPaCTBOPUMOTO TUJIPOKCUIA M B3aHUMOJICUCTBUE €r0 C KUCIOTaMHu. B3anumoielicTBHE KUCTIOT C
OCHOBaHUSMH. B3anmojeicTBre KMCIOT ¢ OKCHIaMH MeTaluioB. B3amMoelicTBue KHCIOT ¢ Me-
TajanaMu. B3aumoaencTBHE KHCIOT ¢ coilaMu. B3anmmogeiicTBrue mienode ¢ KuciaoTramu. Biawm-
MOJCHCTBUE IICI0YEH ¢ OKCHIaMH HeMeTaloB. B3auMoaelcTBre IieaodYer ¢ COJISIMH.
[TonmyyeHune W CBOWCTBA HEPACTBOPUMBIX OCHOBaHMA. B3anMomeHCTBHE OCHOBHBIX OKCHJIOB C
KucaoTaMu. B3auMoneicTBe OCHOBHBIX OKCHIOB C BOAOW. B3auMoaeiicTBe KUCIOTHBIX OKCH-
JIOB C IIEeJI0YaMH.

IIpakTnyeckue padornl 4. YCIOBUS TEUCHUS XUMHUYECKUX PEAKIUNA MEXIy pacTBOpaMH dJEK-
TPOJIUTOB JI0 KOHILA.

5. Pemrenue sKcriepuMeHTaIbHBIX 33/1a4.

Hrorosasi KOHTpOJbLHAsA padoTa 3a Kypc XumMuu 8 KJjiacca

IIpeaMeTHBIMU pe3yIbTaTAMM H3yUYEHUS IPEIMETa «XUMUS SBISIOTCS CIeayloleyMe-
HUS:
Tema: «BBenenue B xumuio. [Ipexmer xumum»
BEITyCKHUK HAyIHTCS:

> PackpbiBaTh  CMBICII OCHOBHBIX TOHSTHI: BEHIECTBO, XHMHYECKHH  DJIEMEHT,
OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAsi MacChl;

» Ha3bIBaTh XUMHUYECKHE dJICMEHTHI,

» BBIYHCISITH OTHOCUTEIFHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, a TAaK)Ke Mac-
COBYIO JIOJIF0O XUMHUYECKOTO JIEMEHTa B COEIMHEHMSX JJIsl OLIEHKU UX MPaKTUYECKON 3Ha-
YHMOCTH;

» co0uoaTh IpaBuiia TEXHUKH O0€30MaCHOCTH MTPU MPOBEICHUN HAOIIOJICHUI U OTIBITOB

BBIMyCKHUK TOTYYUT BO3MOKHOCTh HAYUYUTHCS:

» OINpeNeNsiTh POJib Pa3INYHBIX BEIIECTB B IPUPOJIE U TEXHUKE,

» XapaKkTepH30BaTh METOJbl XUMHYECKOH HayKH (HaOII0IeHNe, CPaBHEHUE, IKCIICPHUMEHT,
M3MEpEeHNUe) U UX POJib B MO3HAHUU MPUPOJIBI

Tema: «KATOMBI XUMHYECKHX 3JIEMEHTOB)»
BrlInnyCKHMK Hay4YUTCS:

» PackpeIBaTh CMBICII OCHOBHBIX MOHSATHI: aTOM, H30TONbI, XHUMHUYECKas CBS3b,
AJIEKTPOOTPHUIIATEIBHOCTB;

» OOBIACHATH (PU3UUECKUI CMBICI MOPSIKOBOTO HOMEpA 3JIEMEHTa, HOMEpa TPYIIIIbI,
HOMeEpa Mepuoa;

» COCTaBIISITh CXEMBblI CTPOEHHUSI aTOMOB NepBbIX 20 3JI€MEHTOB MEPUOJUUECKON CUCTEMBI
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J.N.Menneneena;
» paznyaTh BUJIBI XUMHUYCCKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO
HEMOJIAPHYIO U METAJNIMYECKYIO;
» U300paxarh JICKTPOHHO-UOHHBIC (POPMYJIbI BEIIECTB, 00Pa30BAHHBIX XUMUYCCKHUMH
CBSI3SIMU Pa3HOTrO BUJIA.
BrInyCKHHK MOJYYUT BO3MOKHOCTh HAYYUTHCS:
» O0CO3HaBaTh 3HAYCHHWE TCOPCTHUCCKUX 3HAHUN I MPAKTHUYCCKOH JIeATSIIbHOCTH
YeJIOBCKA;
» OIMCHIBATh U3YYCHHBIC O0BEKTHI KaK CHUCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHaJIN3a
Tema: «IIpocThie BemecTBa»
BrInyCKHMK Hay4YUTCS:

> KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHYCCKHUEC DOJICMCHTBI Ha MCTallllbl, HEMETaAJlJIbl, HWHCPTHBIC
3JICMCHTBI (ra31>1) JJIs1 OCO3HAHHUA BAXKHOCTU YIIOPAJOYCHHOCTHU HAYYHBIX 3HaHHI>i;
»  BBIYHCIISATH KOJTHYECTBO BCIICCTBA, 00BEM WU MacCCy 1O KOJIMYCECTBY BCIICCTBA,

BBIITyCKHMK ITOJIyYHUT BO3MOKHOCTb HAYYUThCSL:

» pa3BHUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTD, UCTIOJIB3Ys CPEACTBA YCTHOU U
MMCbMEHHOW KOMMYHUKAIIUU [TPU pabOTe C TEKCTaMU Y4€OHUKA U IOMOJIHUTEIbHOM
JUTEPaTypoid, CIPaBOUHBIMU TaOIULIAMHY;

»  TPOSIBIISITH TOTOBHOCTH K YBOKEHHIO MHOM TOYKH 3pEHHS TIPU O0CYKACHUH PE3YJIbTaTOB
BBINOJIHEHHON PaboThI

Tema: «CoequHeHHs1 XUMHYECKHUX 3JIEMEHTOB)
BbinycKHUK Hay4uuTCSA:

»  OIpeeNsiTh CTEIICHb OKUCIICHUS SJIEMEHTA B COCTUHECHUSIX;

> OMPCACIIATh MPUHAAJICKHOCTE BCUHICCTB K OIPCACICHHOMY KJIACCY HCOPraHMYCCKUX BEC-
LIECTB;

> pas3iiniaTb SKCIICPUMEHTAIBHO KUCIOTHI U IIIéJ'IO‘II/I, MOJIB3YACh MHAUKATOpaMH, OCO3Ha-
BaTh HEOOXOAMMOCTh COOIOJEHUSI Mep OE30MaCHOCTH MpU OOpALEHUH C KUCIOTaMU U
IeJI0YaMHU.

> BBISBIITEH 3aBHCHUMOCTH CBOMCTB BCIICCTB OT CTPOCHUSA UX KPUCTAINYCCKUX pGHIéTOK:
HWOHHBIX, AaTOMHBIX, MOJICKYJIAPHBIX, MCTATNIMYCCKUX

» TIPUTOTOBJISITH PACTBOPHI C OMPEIEIEHHON MAacCOBOI J0JIel paCTBOPEHHOTO BEIIECTRA;

» COCTaBIATH (POPMYJIBI HEOPTraHUYECKUX COCIMHEHHH IO CTETEHSM OKHCICHHUS DIIEMEH-
TOB, a TaKXe 3apsAaM HOHOB, YKa3aHHBIM B TaOJUIIE pAaCTBOPUMOCTHU KHCIIOT, OCHOBAHUI
M COJICH;

BBIHyCKHI/IK IMMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:

» WCIOJIb30BaTh PUOOPETEHHBIC 3HAHUS M YMEHUSI B IPAKTHUYECKOH eI TEIIbHOCTH U
IIOBCEIHEBHOM JKU3HHU Ul IPUTOTOBJIEHHS PACTBOPOB 3aJaHHOW KOHIIEHTPALUH.

Tema: «A3meHeHus, MPOUCXOAAIIUE € BeLeCTBAMM)
BeinmyckHMK HayYuTCS:
IIPUBOIUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
I/I306pa)KaTI) CYITHOCTb XUMHWYCCKUX peaKHI/Iﬁ C IOMOIIBIO XUMHNYECKUX ypaBHeHHﬁ;
OOBSACHATH pa3INyHble CIOCOOBI KiTaccu(UKAIMM XUMUUECKUX PeaKIuii;
MIPOBOJIUTH XUMHUYECKHE OIBITHI U SKCIIEPUMEHTHI U OOBSACHATH UX PE3YIIbTATHI,
BBINyCKHMK TIOJTyYUT BO3MOKHOCTh HAYUUTHCS:

» TIOHUMATh POJIb XUMHUYECKHX TPOLIECCOB, TPOTEKAIOIINX B IPUPOJIC;

» TPaMOTHO 00paIIaThecs C BEMIECTBAMH B TOBCEAHEBHOM KHU3HHU.

Tem: «PacTBopenue. PactBopbl. CBOICTBA pACTBOPOB 3JIEKTPOJIUTOBY
BrlInnyCkHMK Hay4YUTCS:

» PacKpbIBaTh CMBICI OCHOBHBIX MOHSATHHA: PACTBOPBI, AIIEKTPOIUT U HEIIECKTPOIIHT, JICK-
TPOJIUTUYCCKAs AUuCCOoUHalUs; OKHUCINUTCIIb U BOCCTAHOBUTCIIb, OKHUCJICHUC U BOCCTAHOB-
JIeHue

>
>
>
>

23



OOBSICHATH CYIIHOCTh PEaKIii HOHHOTO OOMEHa;

KJIACCHU(UIIMPOBATH OKCUIBI 1 OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI M COJI TIO COCTABY;

COCTaBJIATh YPABHEHHUS SJCKTPOJUTUUECKON JAUCCOIMALIMM KHUCIOT, IIEJIOYeH, COJIeH;

MOJTHBIC ¥ COKpAIIEHHBIC HOHHBIC YpaBHEHUS Peakluii 0OMEHa; ypaBHEHUS OKUCIUTEb-

HO-BOCCTAHOBHUTEJIbHBIX PEAKIIHIA;

» COCTaBJISTh YPaBHEHUS PEAKIU, COOTBETCTBYIOIIUX MOCIEIOBATEIBHOCTH («IICTIOYKE))
MPEBPAIICHUH HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB;

» Ha3bIBaTh O0OIINE XMMHUYECKHE CBOMCTBA, XapaKTEePHBIC ISl KaXI0T0 U3 KIACCOB Heopra-
HUYECKHMX BEIECTB: KUCIOT, OCHOBAHHUM, COJICH;

» TPUBOIUTH NPUMEPHI PEAKIUH, MOATBEPKIAONIMX XUMHUYECKUE CBONCTBA HEOpTaHHYe-

CKHX BEIIIECTB: OKCHI0B, KHCJIOT, OCHOBAHUM U COJICH;

YV VY

» COCTaBJISITh OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBINA OallaHC (11 M3YYCHHBIX PEaKIIHii) IO
MPEJI0KEHHBIM CXEMaM PEAKIUK U ONIPEACIISITh BEIIECTBO-OKHUCIUTEIb U BEIIECTBO-BOC-
CTAaHOBUTEND B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHX;

» TPOBOJHTH JTA0OPATOPHBIC OMBITHI, TIOITBEPIKIAIONINE XUMUICCKIE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEIIECTB;

BrInyCKHHK MOJTYYUT BO3MOKHOCTh HAYUYUTHCS:

» COCTaBJISITh MOJICKYJISIPHBIC W TIOJHBIC MOHHBIC YPABHEHHSI 10 COKPANIEHHBIM HOHHBIM
YPaBHEHUSIM;

» TMPUBOJIUTH NPUMEPHI PEaKIUi, TOATBEPKIAIONINX CYIICCTBOBAHHE B3aUMOCBSI3H MEKIY
OCHOBHBIMH KJIACCAMHW HEOPTaHUYECKUX BEIIIECTB;

»  UCIOJb30BaTh IPUOOPETEHHBIC KIIOYCBBIC KOMIIETCHTHOCTH TPH BBIMOIHCHHH
HCCIIE0BATENIbCKUX TIPOEKTOB MO U3YyYEHUIO CBOMCTB, CIOCOOOB MOJIYyYEHUS U
pacro3HaBaHusl BEILIECTB;

» BBIBJTH CYIIECTBOBAHHWE T'CHETHUYECKOW B3aUMOCBS3H MEXIY BEIIECTBAMH B PSy:
MPOCTOE BEUIECTBO — OKCHJT — TUJIPOKCHJ] — COJIb;

9 kJacc
Bgenenue. O01mas xapakTepucTHKA XMMHUYECKHX 3JIEMEHTOB M XUMHYECKHX peaKkiuii
Iepuoanyeckuii 3axon U Ilepuonuyeckas cucrema xumudeckux dJjiemenros JI. . Menne-
JeeBa
XapakTepuCTUKA AJIEMEHTA O €ro MojokeHuto B [leproanueckoil cucreMe XUMHYECKHX 3Jie-
MeHToB /I. . MenneneeBa. CBolicTBa OKCHUJIOB, KHUCIOT, OCHOBaHUI U COJIE B CBETE TEOPUHU
BJIEKTPOIUTUYECKON TUCCOIMALNH U OKUCIIEHUSA-BOCCTAHOBJICHUS.
[TonsiTre 0 mepexonHbIX 3MeMeHTax. AM(OTEpHOCTh. ['eHeTnUecKuil psij] Mepexo HOro JIEeMEH-
Ta.
[Iepnonnueckuit 3akoH u [lepuonnueckas cucrema xumuieckux 31meMeHToB 1. M. Menneneena.
Xumuueckasi OpraHu3alius >KMBOM U HEKUBOM MPUPOIbl. XUMUYECKUN COCTaB spa, MAHTHHU U
36MHOM KOpbl. XWUMHYECKHE DOJIEMEHThl B KIETKAaX JKHUBBIX OpraHu3MoB. Makpo- u
MHKPOIJIEMEHTHI.
O0600611eHre CBeACHHI 0 XUMUYECKUX peakiusax. Kiaccupukanus XuMHUECKUX pPeaKIuii 1o
Pa3TMYHBIM MPU3HAKAM: «YHCIIO U COCTaB PEarupyrolux U 00pa3yroIIuXcs BEIIECTBY,
«TerIo0BoM P PEeKT», «HAMpaBICHUEY, KM3MEHEHHUE CTETICHEeH OKMCIICHHS JIEMEHTOB, 00pa3yro-
IUX pearupyronme BemecTBay, «(paza», «MCrnoibp30BaHue Karaauzaropay. [loHsTue o ckopoctu
XUMHUYECKON peakiuu. GakTopsl, BIUSIOLIIME HA CKOPOCTh XUMUYECKUX peakunii. KaranuzaTopsl
u Katanm3. MTHruOuTOphl. AHTHOKCHUIAHTHI.
Jemoncrpanun. Paznuansie ¢popmer Tabnunsl [[. M.MenneneeBa. Moaenu aToMOB 3JIEMEHTOB
1—-ro nmepuonoB. Mojenb CTpoeHHsI 3eMHOTO Iapa (IONMepedHbIi pa3pe3). 3aBUCUMOCTh CKO-
POCTH XMMHYECKOM peaKIMu OT MPUPOJIbl PEarupyrolnX BElIeCTB. 3aBUCUMOCTh CKOPOCTU XU-
MHYECKOW PEaKIMU OT KOHLUEHTPALUU PEarupyroluX BEMECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYe-
CKOH peakiiu OT IJIOMIAJN COMPUKOCHOBEHHS PEarHpYyIOIINX BEMIECTB ((«KHUTISAIINI CIOM»).
JlabopaTopuble onbIThl 1. [lomydenne rugpokcuaa IUHKA U WCCIEIOBAHHWE €0 CBOWMCTB. 2.
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MogaenupoBanre mnocTpoeHus llepuoguyeckoid CHCTEMBI XMMHUYECKMX d3JieMeHTOB [l
N.Menneneesa

JImarHocTuyeckasi KOHTpPOJIbHasi padora

Tema 1. MeTtasibl

[Tonoxenne metaiuioB B [lepuoguueckoil cucreme xumMudeckux diaeMeHToB JI. . Menneneesa.
Mertannnueckasi KpuCTaJZIMUECKasi pelieTka U MeTajulnueckas XuMuuyeckas cBsizb. Ooiue
¢dusnueckue cBoiictBa MetayuioB. CIuiaBbl, UX CBOICTBA M 3HAaUCHHE. XMUMUYECKUE CBOMCTBA Me-
TaJVIOB KaK BOCCTAHOBUTENICH, a TaKKe B CBETE UX TMOJOXKEHUS B AJIEKTPOXUMHUUYECKOM PIIY
HanpsbkeHui MeTtayuioB.Kopposust MetanioB u criocoObl 60pb0bl ¢ HEelW. MeTayuibl B pupoe.
OO6u1re cnocoObl UX MOTYYCHHUS.

OO0mas XapakTepuCTHKA HIEJOYHBIX MeTANI0B. Metaisl B npupoae. O6mue cnocoObl ux
nonydenusi. Ctpoenue aromos. lllenounsle MeTallIbl — MPOCTHIE BelllecTBa. Baxkueiimue co-
€IMHEHHS IIEJIOYHBIX METAJUIOB —OKCH/IbI, THIPOKCUIBI U COJH (XJIOpUIBI, KapOOHATHI, CyJb-
(daTbl, HUTPATHI), UX CBONCTBA M MPUMEHEHHE B HAPOHOM X03sicTBe. Kanuitnbie ynoOpeHus.
OO0mas xapakrepucTuKa 3jieMeHTOB rjaBHoi moarpymnnsl II rpynmei. CtpoeHue aromos.
[lenoyHo3eMenpHbIE METAUIBl — IMPOCTHIE BelIecTBa. BaxkHeillne coeAMHEHUs IIeI0YHO3e-
MEJIBHBIX METAJIJIOB — OKCHJIbI, TUAPOKCHIIBI U COMU (XJIOPHIBI, KapOOHATHI, HUTPATHI, CyIb(a-
ThI, pocdathl), UX CBOICTBA U MPUMEHEHUE B HAPOJIHOM XO035HCTBE.

Amomunnii. CtpoeHue aroma, GuU3NYECKHEe U XUMUYECKHE CBOWCTBA mMpocToro BemiectBa. Co-
€IMHEHUS aTIOMUHUS — OKCUJ M TUIPOKCHUI, MX aM(OTepHbIl XxapakTtep. Baxueitmme conu
amoMuHus. [IpumeHenne antoMUHUS U €r0 COEAUHEHHUI.

Keneszo. Ctpoenue atoma, pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BellecTa. ['eHeru-
yeckue psaabl Fe2+ u Fe3+. Baxueiimue conu xesne3a. 3HaueHHUE JKele3a  ero COeNMHEHUN s
MIPUPOBI U HAPOJHOTO XO3SMCTBA.

JdemoncTpanuu. OO0pa3ipl MIETOYHBIX W IIEIOYHO3EMENBHBIX MeTauioB. OOpasilbl CIIaBOB.
B3aumopeiicTBue pacTBOPOB KUCJIOT U cojeil ¢ Metaiuiamu. [losydeHne rujpokcua anroMUHUS
U UCCJIEIOBAHME €r0 CBOMCTB. B3anmopelcTBue kene3a ¢ COoMsIHOM KUCiIoTou. [lonyyenune run-
pokcuios xenesa (1) u (111) 1 u3ydenne ux CBOHCTB.

IIpakTuyeckue padorel. 1. OcymecTBieHHE NEMOYKH XUMHUECKUX NpeBpamennid. 2. [Tomyde-
HUE U CBOWCTBA COEAMHEHUI MeTalioB. 3. Pelienne skcnepuMeHTaIbHBIX 33a/1a4 Hapacro3HaBa-
HUE U N0JIy4€HUE COETMHEHUI METalIOB.

Kourpoabsnas padora Nel o Teme: MeTamibiy

Tema 3. Hemerasibl

OOmiast XapakTepUCTHKa HEMETaJUIOB: MojiokeHHe B Ilepuonnmyeckoil cucreMe XMMHYECKHX
anemenToB . 1.Menneneena,

0COOEHHOCTH CTPOEHUS aTOMOB, JIEKTPOOTPHUIATENBHOCTD (D0) Kak Mepa «HEMETAILTMYHOCTHY,
psan D0. Kpucramumueckoe CTpOEHUE HEMETAJUIOB — IMPOCTHIX BemecTB. Aiutorponus. Ousnye-
CKHE CBOMCTBAa HEMETAJIII0B. OTHOCUTEIBHOCTD IOHATUN «METAJI» U «HEMETaJI».

Bonopoa. Ilonoxenue Bomopoaa B Ilepronnueckoit cucreme xuMmudeckux anemeHtoB [ U.
MenpeneeBa. CtpoeHne aroma U MosieKyibl. Pu3nueckue U XUMHUYECKUE CBOMCTBA BOAOPOJA,
€ro NoJy4yeHue 1 MpUMEHEHHE.

Bopa. Crpoenne momnekynbsl. Bonoponnas xumuueckast cBsizb. PU3NUYECKUE CBOWMCTBA BOJBI.
AHomanuu cBOMCTB BoAbl. ['napodunsHeie u ruapodoOHble BemecTBa. XUMUYECKUE CBOICTBA
Bo/ibl. KpyroBopoT Bosbl B ipupoje. BogoouncTka. Aspanus Bojsl. beitoBeie punbTpel. MuHe-
panbHble BoJbl. JucTrimpoBaHHas BoJia, €€ MOIy4eHHe U IPUMEHEHHUE.

O0mas xapakrepucTuka rajoreHoB. Ctpoenue aroMoB. [IpocTeie BelecTBa U OCHOBHBIE CO-
eIMHEHMs TaJIOTeHOB, UX cBOMCTBa. KpaTkue cBenenus o xjope, Opome, ¢prope u uoae. Ilpume-
HEHME raJIor€HOB U UX COCIMHEHU B HAPOJIHOM XO35IMCTBE.

Cepa. CtpoeHnue aToMa, aJuIOTPOIIUsI, CBOMCTBA U MTPUMEHEHHE poMOnUYeckor cepbl. OKCUABI ce-
pot (IV) u (VI), ux nonmydenue, cBoricTBa u npuMeHeHue. CepHast KUCII0Ta U €€ COJIH, UX MpUMe-
HEHHE B HAPOJHOM X03s11cTBe. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

A301. CTpoeHHE aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHUAK, CTPOCHHUE, CBOM-

CTBA, MOJYUCHUC U IIPUMCHCHHUC. Comnn AdMMOHU, UX CBOMCTBA U MMPUMCHCHHUC. OKCI/II[BI a3oTa
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(1) u (IV). A3otHas kucioTa, €¢ CBOWCTBA M IMpUMEHEeHHe. HUTpaTel 1 HUTPUTHI, MPoOIIEMa X
COJICPKAHUS B CEIbCKOXO3IUCTBCHHOM MPOAYKIIUH. A30THBIC yI00pEHUSI.

®ocdop. CtpoeHue aroma, aJIOTPOITHS, CBOWCTBA OeI0ro U KpacHoro gocdopa, ux mpumeHe-
nue. OcHoBHbIC coeaunenus: okcua pocdopa (V) u oprodocdopHas kuciora, pocharsr. Doc-
(dhopHbIC yIOOpEHMUS.

¥Yraepoa. Ctpoerue aToma, alJIOTPONHs, CBOMCTBa MoauduKanuii, npumenenue. OKCHIIBI yTJie-
pona (II) u (IV), ux cBoiicTBa u npumeHenne. KapOoHaThI: KalbIHT, COAQ, TOTAII, UX 3HAYCHHE
B [IPUPOJIE U )KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aTomMa, KpUCTaJUIMYECKUN KPEMHUMN, €r0 CBOMCTBA U IpUMeHeHue. OKcu
kpemuus (IV), ero npuponnsie pa3HOBUIHOCTH. CUIUKATBl. 3HAYEHHE COCIUHEHUN KPEeMHUS B
KUBOU M HE)KUBOU npupoje. [loHsaTre 0 CHIIMKaTHOW MPOMBILIIIEHHOCTH.

demoncTrpauuu. Ilonydyenne u pacno3zHaBaHue Bojaopoja. KadecTBeHHas peakiusi Ha rajore-
HUJI-MOHBL.. B3anmonelcTBre KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJIIO.
JlabopaTopuble onbITbl. O3HaKOMJIEHHE C cocTaBoM MuHepanbHOU Boabl. 30. CBoiicTBa pas-
0aBIEHHOH CepHON KUCIOTHI. V3yyeHue cBoiicTB ammuaka. Pacno3snaBanue coneir ammonust. ['o-
penue docdopa Ha Bo3ayxe U B kuciopoje. PacrioznaBanue docdaros. 'openue yris B KUCIO-
pone. Ilepexon kapOOHATOB B THAPOKAPOOHATHI.

IIpakTnueckue padorsl. 4. Pemenue sxcrepuMeHTaNbHBIX 3a1a4 o Teme «lloarpymnmna kucino-
ponax. 5. Ilomyuenue, coOupanue U pacro3HaBaHUE ra30B.

KonrtpoJabHas padora Ne2 o teme: Hemeramib»

Tema 5. O0001IeHNe 3HAHUI 110 XMMHH 32 Kypc OCHOBHO# mKoJbl. [loaroroBka k rocyaap-
cTBeHHOM uToropoi arrecramuu (I'A)

[Iepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux siaeMmeHToB 1. M.MeHnneneena.
Du3NUeCKUil CMBICI MTOPSIAKOBOTO HOMEpA dJIEMEHTa, HOMEPOB MEPHO/Ia U TPYIIIBIL. 3aKOHOMED-
HOCTH M3MEHEHHMs CBOMCTB 3JIEMEHTOB U UX COCAUHEHUU B MEPUOJAX M IPYIIAX B CBETE MpE.-
CTaBJICHUH O CTPOCHHUH aTOMOB JIEMEHTOB. 3HaueHue [leproanieckoro 3aKoHa.

Buapl XxumMudeckux CBsi3ed M THUIIBI KPUCTATMYECKUX peHIeToK. B3auMocBs3b CTpoeHus u
CBOJCTB BEILECTB.

Knaccudukanuss XuMruuecknux peakiyil Mo pa3JIudyHbIM MPU3HAKaM (YHCIIO U COCTaB pearupyro-
IIMX U 00pa3yIONIMXCs BEUIECTB; HAIMYKME TPaHUIIBI pa3zaena ¢dasz; TernaoBor 3¢ (HeKT; n3MeHeHne
CTeNeHEeH OKHCIICHHUS aTOMOB; MCIOJIb30BAaHUE KaTaJlu3aTopa; HampapiieHue nporekanus). Cko-
POCTh XUMHUYECKHX peakiuil U ¢GakTopsl, BIugomue Ha Hee. OOpaTUMOCTh XUMHYECKHX Peak-
U U CTIOCOOBI CMEIIEHUSI XUMUYECKOTO PABHOBECHSI.

[IpocTele U cnokHBIE BellecTBa. MeTallibl U HEMETaIbl. [ eHeTuUecKue psiabl MeTala, Heme-
Tajula U nepexogHoro Metanna. OKCHAbI U THAPOKCUABI (OCHOBAHMSI, KHUCIOTHI, aM(OTEpHbIE
THAPOKCHUIBI), conu. VX cocTaB, kinaccudukaims 1 o0Ire XuMUIeCKUe CBOMCTBA BCBETE TEOPHH
AIIEKTPOJIUTHYECKON TUCCOIHAITNH.

Hrorosasi KoHTpoOJbLHAsA padoTa 3a Kypc XxumMmuu 9 kiacca

TOUKA !'POCTA

Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl LeHTpa «Touka pocTay, HCHOJAb3yeMo-
ro AJs peaju3annuodpa3oBaTe/ibHbIX IPOrPaMM B paMKax NMpenoJaBaHus XuMHU
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Hudgposasa (komnsvromepnas) nabopamopus (I[/1), nporpaMMHO-annapaTHbIA KOMIUIEKC,
JATYNKOBAsI CUCTEMa — KOMILJIEKT y4eOHOTO 000pyI0OBaHUS, BKIIOYAIOIIHIA N3MEPUTEIIbHBII

610K, HTEp(EiCc KOTOPOro MO3BOJISIET 00ECIeUNBATh CBSI3b C MIEPCOHATBLHBIM KOMITBIOTEPOM, U
Ha0Op TaTYMKOB, PETUCTPUPYIOIMINUX 3HAYCHUS PA3THYHBIX (PU3HMUECKUX BEITUUMH.

Jlamuux memnepamypst na1amuHoGbll — IPOCTON U HANEKHBIA AATYUK, MPEAHA3HAYEH JJIs U3Me-
peHus TeMIEPaTypbl B BOJHBIX pacTBOpaxX M B ra3oBbIX cpepax. MiMeeT pa3inuuHbli Juana3oH u3Me-
pennit ot —40 no +180 °C. TexHuuyecKue XapaKTEPUCTUKHU TaTUUKA YKa3aHbl B MHCTPYKIIHUH T10 IKC-
IiyaTauuu. Jamuux memnepamypvl mepmonapHulii NpeIHA3HAYeH A1 U3MEPEHUsl TEeMIIeparyp
10 900 °C. Wcnonb3yercs npu BHIIOTHEHUH PadOT, CBA3AHHBIX C U3MEPEHUEM TeMIIepaTyp Ilame-
HU, TUTABJICHUS U PA3JI0KEHUS BEILIECTB.

Jamuuk onmuueckoii nnomuocmu (Konopumemp) — NpeJHa3HAYCH JJIsI U3MEPEHUs ONTHYECKOM
IUIOTHOCTH OKpAILEHHBIX pacTBOpoB. Mcnonb3yercs npu usyueHuu tem «PactBops», «CKOpOCTh
XUMUYECKHUX peaKkuil», onpeaeJIeHUH KOHIIEHTPAUN OKPALIEHHBIX HOHOB.

Jamuuk pH nipenHasHaueH 11 U3MEPEHUs BOJOPOAHOro rnokasatens (pH) BOAHBIX pacTBOPOB B
Pa3IMYHbIX UCCIIETOBAHUIX OOBEKTOB OKPYKAIOILEH CPEIbL.

amuux 31eKmponpogooHocmu NPeJHA3HAYCH Ul U3MEPEHUS YAEIBbHOW 3JIEKTPONPOBOJHOCTH
KUJKOCTEH, B TOM 4YMCJIE M BOJHBIX PacTBOPOB BelleCTB. lIpuMmeHseTcs nmpu U3yd4eHHM TEOPHUH
3IEKTPOJUTUYECKON JUCCOLMALINM, XapaKTEPUCTUK BOIHBIX PACTBOPOB

Jlamyuk xn0pud-uonoe UCNoNb3yeTcss Uil KOJIWYECTBEHHOTO OINPEICNICHHs COJIEpKAaHUS HMOHOB
XJIoOpa B BOJHBIX paCTBOpax, IMOYBEC, NPOAYKTAX ITHTAaHU. K AaTYUKY HOJAKIIIOYACTCA HMOHOCCIICK-
TuBHBINA 31ekTposa (MCD) (paboumii 351eKTpox), MOTEHLIUAI KOTOPOIro 3aBHCUT OT KOHLEHTpAaIUU
OIIpe/IeIIEMOr0 HOHA, B JAHHOM cilydae oT KoHueHTpauuu anuoHoB Cl. [lorenuuan UCO onpene-
JISIFOT OTHOCHUTEJBHO JIEKTPO/1a CPAaBHEHM S, KaK MIPABUIIO, XJI0OPCEepPeOpsSHOTO.

ﬂamuuk HUumpam-uoHno6 NPCIHA3HAYCH JIA KOJUYCCTBCHHOTO ONPCACICHUA HUTPATOB B pa3jiny-
HBIX 00BEKTax 01<py>1<a10meﬁ CpCAbl: BOAC, OBOIIAX, (bPYKTaX, KOJIOACHBIX U3ACINAX U T. .

Mukpockon yughpoeoit ipeHazHaueH A U3ydeHHUsT GOpMbI KPUCTAIIIOB W HaOJIIOAEHUS 3a Po-
CTOM KPUCTAJIJIOB.

Annapam onsa npoeedenusn xumuueckux peakyuii (AIIXP) npenHazHadeH AJIs MOIYYEHHS U Je-
MOHCTpAIMU CBOIMCTB TOKCHUUYHBIX [1apOB M I'a30B . JTH BEUIECTBA MOJIYYaIOTCS B KOJIOE-PEaKTOpe, U
NP HarpeBaHUM (MM O6e3 HarpeBaHus) ra3o00pa3Hble BEIIECTBA MPOXOAAT Yepe3 MOrJIOTUTENIbHBIE
€MKOCTH (HacaJaKH) C paCTBOPAMU PEAareHTOB, BCTYNAIOT C HUMU B peakiuio. M30bITOK ra3a morio-
jaeTcs )KUIKUMU U TBEPABIMU pEeareHTaMH, a TAK)Ke aKTUBUPOBAHHBIM YIVIEM. Anmapar Jaiie Bce-
O HCHOJB3YIOT s TOJyY4eHHs U JIEMOHCTpallMd  CBOMCTB  XJOpa,  CEPOBOIOPO-
na. IIpuoop ona demoncmpayuu 3a6UCUMOCHIU CKOPOCMU XUMUYECKUX PEAKU Ul OM PA3TUYHbIX
¢hakmopos ¥cnoNb3yI0T MPU U3YYEHUH TEMBI

«CKOpOCTh XMMHYECKON peakluu» U TermaoBoro 3¢dekra xuMmuyeckux peakuuil. [Tpubop maér
BO3MO>XHOCTb JKCIIEPUMEHTAJIBHO HCCIIE0BaTh BIUSHUE HA CKOPOCTh XMMHUYECKUX PEAKLUH ce-
OyomuX (pakToOpoB: MPHUPOABI PEarupyroluX BELIECTB, KOHLEHTPALUHU pPEarupyroliuX BEIIECTB,
TUTOIIAM TPaHULBI pasjiena (pa3 B reTeporeHHbIX cucTeMax (IOBEPXHOCTH CONMPUKOCHOBEHUS MEX-
Iy pearupyrouMi BeIeCTBaMHU ), TEMIIEpaTypbl, KaTalnu3aTopa, MHrHOUTOopa.

Ilunemka-0o3amop — NPUCTIOCOOTICHHE, UCIIONb3yeMOe B TaOOPaTOpHH AJIsi OTMEPHUBAHHS OTIpe-
NeNEHHOTr0 00bEMa KUAKOCTU. [IMMEeTKH BBIMYCKAIOTCS MEPEMEHHOTO M MOCTOSHHOTO 00béma. B
KOMIUIEKTBI 000PYIOBAHHUSI 11l MEAUITMHCKUX KJIACCOB BXOMAT YAOOHBIE MUTIETKU- J03aTOPBI OJHO-
KaHaJbHBIE, TO3BOJISIONINE HACTPOUTH HEOOXOAMMBIN 00bEM OTOMpAeMOM JKUIKOCTH B TPEX pas-
JUYHBIX JUaa30Hax.

bana kombunuposannaa npeaHa3HavYCHa JJIs HArpeBa CTEKIIIHHBIX U (happopoBBIX COCYI0B, KOTAa
TpeOyeTcsi co3aaTh BOKPYT HAarpeBaeMoro COCyJa paBHOMEPHOE TEeMIIEpaTypHOE Iole, M30exaTh
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UCTIOJIB30BAHUS OTKPBHITOTO IUNITAMEHU M PACKAIEHHOM 3nekTpudeckoi crmpanu. Kopmyc komOnHM-
poBaHHOW OaHM chenaH U3 amoMUHUS. KHIKOCTHAs 4acTh KOMOMHMPOBAHHOW OaHM 3aKpbIBaeTCs
KOJIBIIAMU Pa3IMYHOTO AUAMETPA.

Ilpuéop ona nonyuenusa 2a306 NCNONB3YETCS Ul MOJIyYE€HUs HEOONBIINX KOJIMYECTB Ia30B: BOJO-
poJa, Kuciaopoaa (U3 nepokcua Boa0poa), yrileK|caoro rasa.

Pabouas nporpamma o xumuu st 8—9 Kiaccos
¢ HCIOJIb30BaHUEM 000pynoBaHus HeHTpa «Touka pocra»

Ha 0a3e nentpa «Touka pocra» obecrieunBaeTcs peaau3alus o0pa3oBaTeIbHBIX MPOTPaMM ecTe-
CTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HamNpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TpPE-
O0OBaHUSAMHU 3aKOHOAATENLCTBA B cepe oOpa3oBaHus U ¢ yu€ToM pexomeHaauuii deneparbHOTO
oreparopa yueOHOro npeameTa «XuMHus».

OO6pazoBarenbHasi mporpaMma Mo3BOJSIET HHTETPUPOBATH PeAIU3yeMble TIOX0/Ibl, CTPYKTYPY U CO-
Jiep)KaHUe MPU OpTaHu3anuu o0ydeHuss XuMuHu B 8—9 Kitaccax, BRICTPOCHHOM Ha 0a3e Jiro0oro u3
JOCTYMHBIX Y4eOHO-MeToanYecKuX komiiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka poctay mpu peanusanuu nanHou OIl mospossieT co3pathb
YCIIOBUSL:

-JI paClIUPCHUA COACPIKAHUA IMKOJIbHOI'O XUMHUYCCKOI'O O6paSOBaHI/IH;
-JIJIs1 IOBBINICHUS TO3HABATEIbHON aKTUBHOCTH 06yqa10umx<:}1 B eCTeCTBeHHOHaquOﬁ 06J18.CTI/I;

-JUIsl pa3BUTHSI IMYHOCTH peOEHKa B Impoliecce 00ydeHUs XUMHH, €ro cocoOHocTel, hopmupoBa-
HUS U yJIOBJIETBOPEHUS COLIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

-171s1 paboThI ¢ OJapEHHBIMY MIKOIFHUKAMU, OpPTaHU3AIMU WX PA3BUTHUS B PA3NUYHBIX 001aCTAX 00-
pa3oBaTeNIbHOM, TBOPUECKOH JESATEIbHOCTH.

JluTrepaTypa 1/l y4auuxcsi:
1. Amuk6epona JL.IO. «3anumarensuas xumus», M, «ACT - IIpeccy, 2009r.
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2. I'a6bpuensn O.C. Xumus. 9 kiacc: pabodas terpaap K yueonuky ['abpuensna O.C. --
M.: Ipoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrnpaBounuk mikoipHHKa 1o xumuu 8-11 kmace, M,
«poda», 2000 r.
4, Xumus. 9 knace: yaeOHUK 11 00111e00pa3oBaTenbHbIX yupexaennit/ ['adpuensa O.C.. -

M.: lIpoda, 2012.

Jluteparypa s y4uTeJs:

1. T'abpuensu O.C., Meroauueckoe nocodue mis yuurtens. Xumus 8-9 kmacc. - M.: Jlpoda,
2008.

2. T'abpuensu O.C., OctpoymoB WN.I'. Xumus. 9 kmacc: HacronpHas kHura yuurens. - M.:
Hpoda, 2004.

3. T'opkoBenko M.IO. «Iloypounsie pazpabotku» o xumun 9 kinacc, ML, «Bako». 2004 r.

4. Komucaposa JI.B., , Ilpucsruna N.I' «kKoHTpoJIbHBIE U MPOBEPOUYHBbIC PabOTHI 1O XUMUHU 9

Kkiace», M., «Ox3amen», 2007r.

5. YuebHo-MeToanueckas razeta Juis yuuresneit, uza. «llepsoe centadps», M., 2009 r.

6. Yueonuk O.C. 'abpuensn, «Xumus» 9 kimace, M. «/Ipoday, 2012 rona.

DNEeKTPOHHBIE TOCOOUS:

CD nuckm «OOmass w Heopranuyeckas Xumus», Opranuyeckas XUMHD»
«BupryansHas nadopatopus»

NHTepHeT-pecypcsl:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
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