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IosicHUTENLHAA 3aNINCKA.

Pabouast mporpaMma 1o XuMHHM I OCHOBHOM IIKOJIBI COCTABJIEHA HA OCHOBE'!

o @eepalibHOTO  TOCYAApPCTBEHHOTO  00pa30BaTEIBHOTO  CTaHAApTa  OOIIETro
oOpa3oBaHus;

o DyHIaMEHTaIBHOTO siJIpa coepKaHus 001Iero o0pa3oBaHus;

e TpeOoBaHull K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl
OCHOBHOTO  o0miero  oOpa3oBaHMs, TNpEICTaBICHHbIX B  DenepanbHOM
roCyJapCTBEHHOM O0pa30BaTENbHOM CTaHJapTe, o0Iiero oOpa3oBaHMsI BTOPOTO
MOKOJICHHS,

e [IpumepHOii mporpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUsA MO XHUMHH Kak
WHBApPUAHTHOM (00513aTeNbHOI ) YacTH y4eOHOTO Kypca;

e [Iporpammel pa3BuTusi U (GOPMHUPOBAHUS YHUBEPCAIBHBIX yU€OHBIX JEHCTBUN;

o KoHuenmu 1yXo0BHO-HPABCTBEHHOTO Pa3BUTUS U BOCIIUTAHUS TUYHOCTH.

B paGoueii nmporpamme co6it0gaeTcsi MPEeeMCTBEHHOCTh C MPUMEPHBIMHU IIPOrpaMMaMu
HayaJbHOTO 00IIero 0O0pa3oBaHUs, B TOM YHUCJIE U B HCIOJB30BAHUH OCHOBHBIX BUJIOB
yueOHOMU AeSITeNbHOCTH 00yYatOIUXCsl.

Bxnang xumMum kak y4yeOHOro mnpeAaMmeTra B JIOCTHXKEHUE IeJie OCHOBHOIO OOIIETro
oOpa3oBaHMsI TPYIHO MEPEOLIEHUTD.

XuMus, Kak O/JHAa W3 OCHOBOIOJIATAIOMIUX O0JIacTell €CTECTBO3HAHUS, SIBISETCS
HEOTHEMJIEMON YacTbl0 O0pa30BaHMA MIKOJIBHHUKOB. Kakaplii 4enoBeK >KUBET B MHUPE
BEIIIECTB, MO3TOMY OH JOJDKEH MMETh OCHOBHI (DYHIAMCHTAIBLHBIX 3HAHUN TIO0 XUMHUHU
(XuMHUYecKasi CUMBOJIMKA, XUMUYCCKHE TIOHITHS, (PaKThl, OCHOBHBIC 3aKOHBI M TEOPHH),
MO3BOJIAIOIINE BBIPAOOTATh TMPEACTABICHUS O COCTaBE BEIIECTB, WX CTPOCHUH,
MPEeBpAIICHHUSIX, MPAKTUYECKOM HCIIONh30BAHUM, a TaKKe 00 OMacHOCTH, KOTOPYIO OHHU
MOTYT IIPEACTaBIATh. V3yuas Xxumuto, yqaiyecs y3HaloT O MaTepUaIbHOM €IMHCTBE BCEX
BELIECTB OKPY’KAIOLIEro MHpa, OOYCIOBIEHHOCTH CBOMCTB BEIECTB MX COCTaBOM H
CTPOCHHEM, IO3HABAEMOCTH U TMPEACKa3yeMOCTH XUMHUYECKHX sBiIeHUN. W3ydeHue
CBOMCTB BEUIECTB U UX MPEBPALICHUI CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIICHHUS,
a TmpakThueckas paboTra C BemecTBaMu (J1a0OpaTOpPHBIE OMBITHI) — TPYAOIIOOHIO,
aKKypaTHOCTH U coOpaHHOCTH. Ha mpuMepe XxumMuu ydammecs moJyq4aroT MPeACTaBICHUS
0 MeToAax MO3HAHWA, XapaKTePHBIX JUIsl €CTECTBEHHBIX HAYK (DKCIEPUMEHTAIILHOM H
TeopeThueckoM). Takoe mosIoKeHre XUMUU 00ecieunBaeT (POPMUPOBAHUE Y YUAIIMXCA:

-IIETIOCTHOTO TPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUSIX,
YMEHHSIX U CIOCO0ax JAesTeIbHOCTH;

-pUOOPETEHNH OTIBITa PA3HOOOPA3HOU JACSITENTFHOCTH, TO3HAHUH U CAMOIIO3HAHUS;

-TIOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpA WHIAWNBUIYATBHON
oOpa3zoBaTeabHON UM TPOQECCHOHATIEHON TPASKTOPHHU.

-pa3BUTHE JUYHOCTA OOYYAIOMIMXCA, WX HHTEIUICKTyalbHOC ¥ HPABCTBEHHOE
COBEPIIICHCTBOBaHKWE, (OPMHUPOBAHWE Y HHUX TyMAaHUCTUYECKUX OTHOIICHUA U
HKOJIOTMYECKHU LEJIOCTHOTO MOBEICHHUS B OBITY U TPYAOBOH J1€ATEIbHOCTH;

-BBIPA0OTKY MOHWMAaHHUSI OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTHH XUMHUU, a TAKKE

-popMupoBaHME ~ YMEHHMM  0Oe30macHOTO  OOpamieHusi ¢ BEIIECTBAMH,
MCIIOJIH3yEMBIMH B TIOBCETHEBHOM JKU3HH.

OcobenHocT COACPKaHUA 06yquH51 XUMHHU B OCHOBHOH IIIKOJIE 06YCHOBHCHBI
CHCHPI(i)I/IKOfI XUMHH KaK HAYKH. OCHOBHBIMH HpO6JI€MaMI/I XUMHUH SABJSIOTCSA M3YYCHHC



COCTaBa M CTPOEHUSI BEUIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHS, MOJIy4YEHUE
BEILIECTB C 3a/J]aHHBIMU CBOWCTBAaMH, HCCIIEIOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKHUX
peaKuuii 1 IMyTel yIpaBieHUs UMHU B LESAX MOJIYYEHHS BELIECTB, MAaTEPUAIIOB, SJHEPTUU.

HeasiMun uM3yYeHUS XMMHHM B OCHOBHOM LIKOJIE SABJISAIOTCSH:

-popMupoBaHuE y OOy4YarONIMXCSd YMEHHUS BHUIETh W TOHUMATh LIEHHOCTh
o0pa3oBaHUsl, 3HAYMMOCTh XUMUYECKOTO 3HAHMS JJIsI KaKJIOTO YEJIOBEKa HE3aBUCUMO OT
ero npogecCUuOHAIbHON JIEATENIbHOCTH; YMEHUS pa3inyaTh (aKThl U OLICHKH, CPABHUBATD
OIICHOYHBIC BBIBOJBI, BUJECTh UX CBSI3b C KPUTEPUAMHU OIIEHOK U CBSA3b KPUTEPHUEB C
onpenenéHHON CUCTEMOUW IEHHOCTEH, (opMynIHpoBaTh M OOOCHOBHIBATH COOCTBEHHYIO
MIO3UIIHIO;

-popMupOBaHUE y OOYYAIOIIUXCS IEIOCTHOTO TPEICTABICHUS O MHUPE M POJHU
XUMUU B CO3JJaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA; YMEHUS
O0OBSICHATh OOBEKTHI U MIPOIIECCHI OKPYKAIOLIEH ESITEIbHOCTU- IPUPOJAHOM, COLIMATBHOM,
KYJbTYPHOU, TEXHUYECKON CPEbl, UCIOB3YSl AJIsl TOT0 XUMUYECKUE 3HAHUS,

-IpUoOpeTeHne 00YUYaOIUMHUCS OIbITa PA3HOOOPA3HOH AESITEIIbHOCTH, TO3HAHUS U

CaMOTO3HAHUS; KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HWMEIOIIUX
YHUBEpCAIbHOE 3HAYCHUE ISl PA3JIMYHBIX BHUJOB JEATEILHOCTH: PEIICHHS MpoOieMm,
MPUHATUSL pElICHUM, MOKWCKa, aHaiau3a U o0paboTku MHGOPMAIMN, KOMMYHUKATUBHBIX
HaBBIKOB, HABBIKOB W3MEPEHUN, COTPYJHUYECTBA, O€30MacHOr0 OOpalieHusi C
BEIIIECTBAMH B TTIOBCETHEBHOM KU3HH.
3amayamu u3yuyeHUus y4eOHOro npeamMera « XUMHUS» SBIISIOTCS:
yueOHbIe: (QopMHpOBaHHME CHUCTEMbl XMMHUYECKHMX 3HAHUM Kak KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;
pa3BUBAIOIIME: PA3BUTHE JIMYHOCTU OOYYaIOIIMXCS, UX HWHTEIJIEKTYaJlbHOE |
HPAaBCTBEHHOE COBEPILICHCTBOBAHME, (POPMHUPOBAHUE Y HUX T'yMAHUCTHUUYECKUX
OTHOIIIEHUI M DKOJIOTMYECKU 11eJIeCO00pa3HOTO TOBEJAEHUSI B OBITY M B TPYIAOBOM
NeATEIIbHOCTH;
BOCNIMTAaTe/IbHbIe: (OpPMUPOBAHHME YMEHHH Oe30macHOTO OOpalleHUs C BEIIeCTBAMH,
UCIIOJIb3yEeMbIMH B TIOBCEAHEBHOM JKM3HU; BBIpAOOTKAa TOHMMAHHS OOIIECTBEHHOMN
MOTPEOHOCTH B Pa3BUTHH XMMHHU, a Takke (POpMUpOBAHHE OTHOIICHUS K XUMHUU KaK K
BO3MOYKHOU 001acT OyAyIiel MpakTHYECKOM 1eITeTbHOCTH.

O01mas XapaKTepHCTUKA COAEPKAHUS Kypca.

[Ipennaraemasi mporpaMma Mo XMMHHM PacKpbIBaeT BKJIaJ Y4E€OHOro IMpeameTa B
JOCTH)KEHUE 1IeJied OCHOBHOTO 0011ero oOpa3oBaHHUs M ONpENEiseT Ba)KHEUIINE
COJIEpKATEIIbHBIC JIMHUM MPEIMETA!

- «BEIIECTBO»- 3HAHMUE O COCTABE W CTPOCHHMM BEIIECTB, MX CBOWCTBAaX H
OMOJIOrMYEeCKOM 3HAYCHUU,

- «XMMHYECKasd peakUus» - 3HAHWE O NPEBPALICHUWM OJHUX BEUIECTB B JPYTHE,
YCIIOBUSIX MPOTEKAHMsI TAKMX MPEBPALICHUI U CIOCO0aX YIpaBICHUS PEaKUsIMU;

- IPUMEHEHHE BEIIEeCTB» - 3HAHME M OMNBIT Oe30MacHOro olpalleHus ¢
BELIECTBaMH, MaTepHUaJaMH U MPoLIecCaMu, HEOOXOAUMBIMH B ObITY M Ha ITPOU3BO/ICTBE;

- «A3BIK XMMHN»- ONEPUPOBAHUE CUCTEMON BAKHEMIIMX XUMHYECKUU ITOHSATHM,
3HAHWE XUMHUYECKOW HOMEHKJIATypbl, a TAaK)K€ BJIAJICHUE XWMHYECKONM CHMBOJIMKOMN
(xuMuYecKuMu (popMyJiaMu U YPaBHEHHSIMH).



[TockonbKY OCHOBHBIE COAEPKATEIBHBIE JIMHUM HIKOJBHOIO Kypca XHUMHH TECHO
NEePerIeTeHbl, B MPUMEPHOH MporpaMMe COAEpKaHus IPEICTaBICHO HE MO JIMHUSAM, a 10
paznenam:  «OCHOBHbIE  TOHATHA  XUMHH  (YpOBEHb  aTOMHO-MOJEKYJSPHBIX
npencTaBiieHud)», « lleprogudyeckuid 3aKOH M TEPUOJUYECKAs CHCTEMa XUMHYECKUX
sanemeHToB [[.MI. MenneneeBa. CrtpoeHue BemiecTBa», «MHOroodpasne XUMHUYECKUX
penieHui», «MHorooopasue BEIecTBY.

LleHHOCTHBIE OPHEHTHUPBI COIEPKAHUSA Y4eOHOI0 NpeaMeTa.

[{eHHOCTHBIE OpPUEHTUPBI COJEPKAHHS Kypca XUMHUUM B OCHOBHOW IIKOJIE
OTIpeCTAIOTCA CrenupuKOl XUMUU Kak Haykd. [loHATHE «UEHHOCTH» BKIIOYAET
eIMHCTBO OOBEKTHBHOTO (caM OOBEKT) M CYOBEKTMBHOro (OTHONICHWE CYOBEKTa K
00BEKTY), MO3TOMY B KayeCTBE LIEHHOCTHBIX OPHEHTHPOB XUMHUYECKOTO OOpa3oBaHUs
BBICTYNAIOT OOBEKThI, H3y4aeMble B Kypce€ XHMHH, K KOTOPbIM Yy OOYyYarolIUXCs
dopmupyercss 1eHHOCTHOEe  oOTHomieHue. (OCHOBY TMO3HABaTENbHBIX  ILIEHHOCTEH
COCTABJISIIOT HAy4YHbIE 3HAHUS, HAYYHbIE METO/AbI MTO3HAHUS, a IEHHOCTHBIE OPUEHTAIIUH,
bopMupyeMble y 00yUaroluxcs B MPOLECCe U3yUYEeHUsT XUMHUHU, TPOSBIISIOTCA:

-B IPU3HAHUWE LIEHHOCTM HAy4YHOI'O 3HAHUSA, €ro IpaKkTHYECKOW 3HAYMMOCTH,
JOCTOBEPHOCTH;

- B [ICHHOCTH XMMHUYECKUX METOJIOB UCCIIEI0OBAHUS JKUBOW U HEXXUBOM IPUPOJIBI;

- B IOHUMAaHHH CJIOKHOCTU M NPOTUBOPEUYMBOCTU CAaMOTr0 MPOLECCAa NO3HAHUS KakK
U3BECTHOT'O CTPEMJICHUS K HCTHHE;

B kauectBe OOBEKTOB WEHHOCTEH Tpyla M ObITa BBICTYNAIOT TBOPYECKas
CO3MJaTeNbHAs NeITeNnbHOCTh, 30K, a IEHHOCTHBIE OpPHMEHTAIIMU COJEPKAHUS Kypca
XUMHUHU MOTYT pacCMaTpUBATHCS Kak (OpMUpOBaHUE:

- moHnManue Heooxoaumoctu 30K

- NOTPEOHOCTH B O€3yCIIOBHOM BBIIIOJIHEHUH MPABUII 0€30MaCHOCTH UCIIOJIb30BaHUS
BEILIECTB B IOBCEIHEBHOW KU3HU

-CO3HaTebHBIN BHIOOP Oyayiiel npodeccuoHanbHOM AeTEILHOCTH.

Kypc xumum oGnamaer BO3MOKHOCTSIMH 171 (POPMHUPOBAHUS KOMMYHUKATHBHBIX
LEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIIOT MpOLECC OOIIEHHs, TI'paMOTHas pedb, a
LIEHHOCTHBIE OPUEHTALIMK HANPABJICHbI HA BOCIIUTAHUE YYAIUXCH:

- IPABWJIBHOTO MCIIOJIb30BAHUSI XUMUYECKON TEPMUHOJIOTUU B CUMBOJIMKE

- IOTPEOHOCTU BECTH IUAJIOT, BHICIYIIMBATh MHEHUE ONIIOHEHTA

-CIIOCOOHOCTH OTKPBITO BBIpaXKaTh U apryMEHTHUPOBAHHO OTCTauBaTh CBOI TOUKY
3pEHUS.

MecTo yueOHOro npeamMera B yueOHOM ILJIaHeE.

OcobeHHOCTH cojepkaHusl Kypca «XUMHUsD SBISIOTCS TJIABHOW MPUYUHON TOTO,
9yT0 B 0azucHOM YydeOHOM (00pa3oBaTeIbHOM) IUIAHE OJTOT MPEIAMET TMOSBISETCS
MOCJIETHUM B PSIIy €CTECTBEHHO-HAYYHBIX AMCLMIUIMH, TMOCKOJIbKY JUIsl €r0 OCBOEHUS
IIKOJIBHUKU JIOJDKHBI 00JIaJlaTh HE TOJBKO OMpPEAENIEHHBIM 3alacoM MpeIBapUTEIbHBIX
€CTECTBEHHO-HAYYHBIX 3HAaHUW, HO M JOCTAaTOYHO XOPOUIO PA3BUTHIM a0CTPaKTHHIM
MBIIIEHAEM.

X¥MUsl B OCHOBHOM LIKOJIE U3ydaercs B 8-9kiaccax. Ob1iee yncio yueOHbIX YacoB
3a 1Ba roja ooyuyenusi- 136, u3 Hux 8 -9ximaccax mo 68 dacos (2 yaca B HENIEIIO), B TOM
YyuCJe Ha MPaKTHUYECKYIO 4acTh B 8 Kiacce-4 yaca, B 9 kiacce- 6 4acoB, KOHTPOJbHbBIE U
3a4€THBIE YPOKH -8 4aCOB.

B npouecce ocBoeHuUs: MporpaMMbl Kypca XMMUU i1 OCHOBHOM IIKOJIBI y4aIuecs
OBJIAJIEBAIOT YMEHHUSMH CTAaBUTh BONPOCHI, HAOMIOAATh, OOBACHSTH, KIACCU(DUIIMPOBATD,



CpaBHMBATh, MPOBOJUTH HKCIEPUMEHT, ONPEACHATh MCTOYHUKH  XUMHUYECKOU
uHbopMaIMi, TOJy4aTh M aHAJIU3UPOBaTh €€, a TaKkKe TOTOBUTh HAa 3TOM OCHOBE
cOOCTBEHHBI MH(GOPMAIIMOHHBINA TMPOAYKT, MPE3EHTOBaTh €r0 U BECTU JIHUCKYCCHIO.
[IporpammMa TO3BOJSIET yYalllMMCSl OMNPEACIUTHCS C BbIOOpOM mpoduiisi oOyueHus B
CTapIIEH MIKOJIE.

Pabouasi mporpamMma MOCTpO€Ha HAa OCHOBE KOHIIEHTPUYECKOTO MOAXoAa. ITO
JOCTUTAETCsl MyTEM BBIWICHEHUS JAUIAKTUUYECKON €IMHUIBI — XUMUYECKOTO dJIEMEHTA - U
TaNbHEUIIIEM YCIOXHEHUU M PACHIUPEHHH €€: 3/1eCh TaKOBBIMH BBICTYMAOT (hOPMBI
CyIIECTBOBaHUS (CBOOOJHBIE aTOMBI, MPOCTHIE U CIIOXKHBIE BellecTBa). B mporpamme
VUYUTHIBACTCS pean3aiis MEXKIPEAMETHBIX CBs3ed ¢ Kypcom ¢(usuku (7 Kmacc) w
ouonorun (6-7 Kmaccel), TAE MaeTCsd 3HAKOMCTBO C CTPOCHHEM aroMma, XUMHUYECKON
OpraHu3alyen KIETKHA U MpoleccaMmy oOMeHa BEIECTB.

OcHoBHOI (opMOIl opraHu3ali y4eOHOTro Ipoliecca SBISIETCS KIACCHO-YPOUHast
cucrtema. B xadecTBe IOMOMHUTEIBHBIX (DOPM OpraHu3anu o0pa3oBaTeIbLHOTO Mpoliecca
UCIIOJIB3YETCSl CHCTeMa KOHCYJbTAIMOHHOM TMOAJEPK KU, WHIUBUIYAbHBIX 3aHSTHUH,
camocTosATeNlbHasg  paboTa  ydYalmxcs c UCIIOJIb30BAHUEM COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHUH.

[Ipeobnanaromieit GopMoit KOHTPOJISE BHICTYMAIOT MUChMEHHBIN (CaMOCTOSATEIbHBIC
Y KOHTPOJIbHBIE pabOThl) M YCTHBIH orpoc (cobece10BaHue), TECTUPOBAHHUE .

DopMbl, METOIbI M CPEeACTBA 00y4YeHHs, TEXHOJIOTHH

B nanHOM Kjacce BeOyIIMMU METOJAMHU OOyYEeHHS MPEIAMETY SIBIISIIOTCS:
00BSICHUTETLHO-UJUTIOCTPATUBHBIA U PEMIPOAYKTUBHBINA, XOTSI UCIOIB3YETCSI U YaCTUYHO-
MOMCKOBBIN. Ha ypokax MCMONIB3YIOTCS 3JIEMEHTHI CICAYIOMINX TEXHOJOTHI: TUYHOCTHO -
OpUEHTHPOBaHHOE o0O0yueHue, oOydYeHHe ¢ TMpUMEHEHHEeM omnopHbix cxeMm, HWKT,
MPOEKTHAs AESATEIbHOCTh, 3JI0POBbE cOeperarIme TEXHOJIOTHH, WUTPOBBIC
METOJbI  O0yUYEeHUS.

Hcnonb3ytores cneayoomue (GopMbl oOydeHHs: yueOHbIE 3aHSATHSA, SKCKYpPCHH,
HaONIOACHUS, OTBITHI, OKCIEPUMEHTHI, paboTa ¢ Yy4YeOHOW U JIOTOJHUTEIHLHOMN
JUTEPATypoOi, aHain3, MOHHUTOPHUHT, UCCJeN0BaTeNbCcKass paboTa, Mpe3eHTAIHA.
OnpeneneHHoe MeCTO B OBJAJEHUU JAHHBIM KYpPCOM OTBOJUTCS CAaMOCTOSITEIbHOMN
paboTe: MOArOTOBKA TBOPUECKUX paboT, coobIIeHni, pedeparos.

@opMbI TPOMEKYTOYHOM U UTOTOBOM aTTECTALUU

[IpomesxyTouHas aTTecTalus MpoBoauTCs B popme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- MPAKTHYCCKUX;

- TBOPYECKHUX pa0OT.

VYuyammecs npoxoasaT UTOTOBYIO artecTanuio — B Buae ['NA.

Pe3ysnbTaThl 0CBOEHHSI KYpca XUMHHU
(IMYHOCTHBIE, METANIPEAMETHbIE U MIPEeIMETHbIE)

[Ipy wu3yyeHUM XUMUU B OCHOBHOW IIIKOJiE OOECIeUnBaeTCs JOCTHKEHUE
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

JInuHOCTHBIE:

* B IIEHHOCTHO-OPUEHTAITMOHHOW c(epe — YyBCTBO TOPAOCTU 32 POCCHUCKYIO
XUMUYECKYI0 HayKy, TyMaHU3M, OTHOILIEHHE K TPYy, LIEIEYyCTPEMICHHOCTD;



* (hopMupoBaHHNE IEHHOCTH 3I0POBOTO M Oe30macHOro o0Opas3a >KW3HU; YCBOCHHE
NpaBWJ WHINBUAYATHHOTO U KOJUIEKTHBHOTO O€30MaCHOTO TIOBENIEHHUSI B YPE3BBIYAMHBIX
CUTYaIUX, YTPOXKAIOUINX KU3HU U 30POBBIO JIIOJIEH;

* B TpPYIOBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY dalibHEHIIen
o0pa3oBaTenbHON TPACKTOPHUY;
* B IIO3HABATEJbHOW (KOTHUTUBHOM, WHTEJUIEKTyaJIbHOM) cdepe — yMEeHue

yIPaBJISATh CBOEH MO3HABATEIBHOM AEATEIbHOCTHIO.

* ($opMHUpPOBaHME OCHOB 3KOJOTHYECKOW KYJIbTYphl, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIIJICHUS, PAa3BUTHE OMbITA SKOJIOTUYECKU
OPUEHTHUPOBAHHOW  pe(IEKCUBHO-OIICHOYHOM ©  TMPAKTHYECKOW NIEATEILHOCTH B
KA3HCHHBIX CUTYyalUsIX;

MeranpenmeTHsie

* YMEHHE CaMOCTOSITEIIBHO OMNPEACNSITh €I CBOEro OOyYeHHs, CTaBUTh U
dbopmynupoBaTh sl ceOsi HOBbIE 3ajaud B y4€Oe U TMO3HABATEIbHOW JESITEIBHOCTH,
pa3BUBAaTh MOTHBBI U HUHTEPECHI CBOEH MMO03HABATEIILHOM JAEATEIIbHOCTH,

* YMEHHE CaMOCTOSTEIBHO IUIAHUPOBATH IIYTU JOCTHXKEHUS LEJIEH, B TOM YHUCIIE
albTepHATUBHBIC, OCO3HAHHO BHIOMpaTh HauOosiee A(PPeKTUBHBIC CIOCOOBI PEIICHMUS
y4eOHBIX U MMO3HABATENbHBIX 33/a4;

* YMEHHME COOTHOCUTh CBOM JECHUCTBUSA C IUIAHUPYEMBIMHU PE3YJIbTaTaMH,
OCYIIECTBIJISITh KOHTPOJIb CBOEU JEATEIIBHOCTH B MPOLIECCE TOCTUXKEHUS PE3ysbTara,
ONpeneNnsaTh CHocoObl NEWCTBHM B paMKax MNPEIJIOKEHHBIX YCIOBUM M TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICHCS CUTyallue;

* YMEHHE OIICHUBATh MPABUILHOCTD BBINOJHEHUS YUeOHOM 3a/1auu,

COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS;

* BJIAJICHUE OCHOBAMHM CAMOKOHTPOJIS, CaMOOLICHKH, MPUHATHS PEUICHUN U
OCYIIIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOU U MO3HABATEIHLHOMN AEATEILHOCTH;

* YMEHHUE ONPENeIATh MOHATHUS, CO3/1aBaTh 0000IIEHUsI, YCTaHABIMUBATh aHAJIOTUH,
KJIacCU(PHUIIMPOBATh, CAMOCTOSITENIBHO BBIOUPATh OCHOBAHUS H  KPUTEpUHU IS
KJaccu(puKaluy, yCcTaHaBIMBATh NMPUYMHHO-CIICCTBEHHBIE CBS3U, CTPOUTH JIOTMUECKOE
paccykJieHrue, yMO3aKitodeHue (MHIYKTUBHOE, IETyKTUBHOE M 0 aHAJIOTHH) U JIeTaTh
BBIBOJIBI,

* YMEHHUE CO3/1aBaTh, MPUMEHSITh U MPEOOPa30BBIBATh 3HAKW U CUMBOJIBI, MOJIEIH U
CXEMBI JUIsl pelieHusl yueOHBIX 1 TTO3HABATENbHBIX 33/1a4;

* YMEHHE OPraHU30BBIBATh YUEOHOE COTPYIHUUECTBO U COBMECTHYIO JICSITEILHOCTh
C YUUTEJIeM U CBEPCTHUKAMHU;, padOTaTh UHAMBUIYAJIbHO U B TPYIIE: HAXOAUThH OO0IIee
pelieHre W paspeniatb KOH(JIMKTHL HAa OCHOBE COTJIACOBAHMS TO3UIMK M ydéTa
HWHTEpEeCcOB; (OpMYJIUPOBATH, APTYMEHTUPOBATH U OTCTABATH CBOE MHEHUE;

* YMEHHE OCO3HAHHO HCIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3aJaueii
KOMMYHUKAIIMU JIJIs1 BRIPKEHHUSI CBOUX YYBCTB, MBICTIEH U TOTPEOHOCTEH; TIJIaHUPOBAHUS
U PEryJSsIUUM CBOEU JEATEIBHOCTH; BJIAJICHUE YCTHOM W IUCbMEHHOW PEYbIO,
MOHOJIOTUYECKOW KOHTEKCTHOW PEYbIO;

* (¢GopMHpOBaHHE ¥ PA3BUTHE KOMIIETEHTHOCTH B O00JAaCTH MCIHOJb30BaHUS
UH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

* (hOpMHUPOBAHKE U PA3BUTHE IKOJOTUIECKOTO MBIIUICHHS, YMEHUE TPUMEHSATH €TI0
B TI03HABATEIbHOW, KOMMYHHKATHUBHOW, COIIMAILHOM MPAKTHKE U MPOodhecCHoHATbHOM
OPUEHTALUU.

[IpenmeTHBIE:



1.B nmo3naBarensHOI cdepe:

* JaBaTh OMpPEAENICHUS HM3yUYEHHBIX TOHATHUH: «XUMUYECKHH SJIEMEHT», «aToM,
«HOH», «MOJIEKYJIa», «IPOCThIE U CIOXKHBIC BEIIECTBA», «BEIIECTBO», «XHUMHUYECKas
dbopMyia», «OTHOCUTEIbHAS aTOMHAs Maccay, «OTHOCHTEJbHAs MOJICKYJIsIpHas mMaccay,
«BAJICHTHOCTBY», «CTECTICHb OKHCICHUS», «KPHUCTAUIMYECKAs PEIIETKa», «OKCHUIBD,
«KHUCIIOTBD), «OCHOBAHHS», «COJIM», «aM(POTEPHOCTHY, «HHIUKATOPY», IEPUOTMUECKUN
3aKOH»,  «IepuoauvYecKas  TaOnmuIa»,  «U30TOMBD»,  «XUMHYECKas  CBS3bY,
(QJICKTPOOTPUIIATCIIEHOCTEY, «XHMHUSCKas PEaKIUsI», «XUMHUYECKOE ypaBHCHHUEY,
«TEHETHUYECKAsT  CBSI3bY», «OKHCICHHUE», «BOCCTAHOBIICHHE», «IJICKTPOJUTHUCCKAS
JUCCOITUAITUS, «CKOPOCTh XUMHUYECKON PEaKIIHI»;

* OIMCATh JCMOHCTPAIIMOHHBIC M CAMOCTOSTEIHLHO IPOBEIACHHBIC XHMHUYECKHE
OKCIICPUMECHTHI,

* OINMCBHIBATh M pa3IU4aTh HM3YYCHHBIC KIJIACChI HEOPTraHUYCCKHX COCIUHCHUH,
MIPOCTBIC U CJIOKHBIC BEIECTBA, XUMUUYCCKUE PEAKIINH;

* KJIACCU(UITUPOBATH U3YYCHHBIC OOBEKTHI U SIBJICHUS;

* JIeTIaTh BBIBOJBI W YMO3AKIIOUCHHS U3 HAOIIOACHWNA, M3YYEHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YyUEHHBIX BEHIECTB IO AHAJIOTHUHU CO
CBOWCTBaMH U3YUYCHHBIX;

* CTPYKTYpPHpOBaTh M3yYCHHBIM MaTepHall W XHUMHYECKYI0 HWHGOPMAIIHIO,
MOJIyYCHHYIO M3 APYTMX HCTOYHHKOB,;

* MOJCIIMPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 MepHoa0B, CTPOECHUE TPOCTHIX
MOJICKYT;

2. B 11eHHOCTHO — OpUEHTAIIMOHHOM cdepe:

* aHAJM3UPOBATH M OIICHUBATH IMOCIICIACTBUS I OKPYXKAIOIICH cpebl OBITOBOM U
MIPOU3BOICTBEHHOM JIEATEILHOCTH YeJIOBEKA, CBSI3aHHOM C mepepabO0TKON BEIIECTB;

3. B tpynoBoii chepe:

* IPOBOJUTH XUMUYCCKHI SKCIICPUMEHT;

4. B cepe 6e30macHOCTH KU3HEACATSILHOCTH:

* OKa3bpIBaTh IIEPBYIO TIOMOIIb TIPU OTPABICHUSIX, OXOraX W APYTUX TpaBMaXx,
CBSI3aHHBIX C BEIICCTBAMH U JTA0OPATOPHBIM 000PYIOBAHUECM.

ConepxxaHue nporpamMmmsi.
(8 xi1acce)
BBenenue (4 1)
[Ipenmer xumuu, MeTonpl TMO3HAHUA B XUMHUHU: HaAOJNIOJEHUE, DKCIIEPUMEHT,
MozenupoBaHue. MCTOUHHMKM XMMHYECKOM HHPOpMalMM, €€ IMOJy4YeHue, aHaiu3 |
IIPEACTABIICHUE €TO PE3YIBTATOB.
[ToHsiTHE O XMMUYECKOM 3JIeMEeHTe U (hopMax ero CylecTBOBaHMS: CBOOOIHBIX aTOMAX,
MIPOCTBIX U CI0KHBIX BEIIECTBA
[IpeBpamenus BemiecTB. OTIMUNE XUMUYECKUX PEaKIMil OT (GU3NIecKuX siBiaeHuil. Poib
XUMUH B )KU3HU YesoBeka. XemMopmius u xeMohoous.
KpaTtkue cBenenus n3 MCTOpMH BO3HMKHOBEHHS M pa3BuUTUsa xumuu. llepuon anxumwuu.
[Tonstue o ¢unocodpckom kamue. Xumusg B XVI B. Pazsutue xumum Ha Pycu. Poib
OTCUECTBCHHBIX YYCHBIX B CTAHOBJICHHM XWMHUYECKOW Hayku - paboter M. B.
JlomonocoBa, A. M. Bytneposa, /I. 1. Menneneena.



Xumuyeckasi CHUMBOJIMKA. 3HAKW XUMHUYECKUX DJIEMEHTOB M NPOUCXOKIAECHUE UX
Ha3BaHUM. Xumuueckue Gopmynbl. Muaaekcel u  kodPduuuentsl. OTHOCUTENbHbIE
aTOMHas M MOJIEKYJIsIpHas Macchl. PacyeT MaccoBOM A0JIM XMMHUYECKOTO AJIEMEHTA IO
dbopmyie BelecTna.
Ilepuonuueckas cucrema xumudeckux sneMeHtoB [[. M. MenpaeneeBa, ee cTpykrypa:
Majible W OOJIbIIME TMEpPUOMbl, TPYINIbl W MOArpyNNbl (TJaBHAag M 1MOOOYHAs).
[lepuonuueckass cucremMa Kak CIpPaBOYHOE IIOCOOME Jisi TOJNy4YEHHsS] CBEACHHM O
XUMHUYECKUX JJIEMEHTAX.
Pacuernbie 3agaun. 1. HaxoxaeHne OTHOCHUTENBHOM MOJIEKYJISIPHOM MACChl BEIIECTBA
M0 ero XuMH4eckoil opmysie. 2. BeranciaeHne MaccoBoil JOJIM XMMUYECKOTO AJIEMEHTA B
BEIIIECTBE I10 €ro hopmyJie.
HMemoncTpamuun. 1.Mogenn ( mapoctepxHeBbie U Ctioapta bpurneda) pa3nmudHbBIX
MpPOCTBIX M CJHOXHBIX  BemecTB.2.  Komnekiusa  CTEKIIHHOM  XMMHYECKOU
nocyabl. 3. Komnekus MaTeprualioB U U3JIEJIM Ha OCHOBE amtoMuHuA.4. B3aumoencTeue
Mpamopa ¢ KUCJIOTOW U IOMYTHEHUE U3BECTKOBOM BO/JIBI.
JlabopaTtopubie omnbITHL. l.CpaBHEHUE CBOMCTB TBEPJBIX KPUCTAUIMUECKUX BEIIECTB M
pactBopoB.2.CpaHEHHE CKOPOCTU HCIAPEHUSI BOJbI, OJEKOJOHA M ATUJIOBOTO CIHPTA C
(buIBTPOBAILHON OyMaroii.
CBEYOM.

Tema 1. ATOMBI XMMHY€CKHX JJIEMEHTOB (9 u)
ATtombl Kak (opMma CyIIECTBOBaHUSI XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEACHUSI O
CTPOCHUHU aTOMOB. JloKa3aTenbCcTBa CIOXKHOCTH CcTpoeHus atomoB. OnbiTel Pesepdopaa.
[LimanerapHas MOAENb CTPOCHUS aTOMa.
CoctaB aTOMHBIX fAaep: MNPOTOHBI W HEUTPOHBI. OTHOCUTENBHAs AaTOMHAs Macca.
B3anMoCBsI3b IOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASL aTOMHAsI Macca.
N3MeHeHne umuciia MPOTOHOB B SApPE aroMa - OO0pa30BaHUE HOBBIX XHUMHUYECKUX
3JIEMEHTOB.
N3meHenue uucina HEUTPOHOB B spe aroma - oOpazoBaHue M30TONMOB. COBpEeMEHHOE
OTPENICIICHUE TOHATUSA «XUMHUYECKUU 31eMEeHT». M30Tombl KaK pa3HOBUIHOCTH AaTOMOB
OJHOTO XMUMHUYECKOTO AJIEMEHTA.
OnekTpoHbl. CTpOEHHE BJEKTPOHHBIX YPOBHEW aTOMOB XMMHMUYECKHX 3JIEMEHTOB MajlbIX
nepuonoB nepuoandeckon cucremol J[. . MenneneeBa. [lonaTne 0 3aBEepUICHHOM H
HE3aBEPIICHHOM AJIEKTPOHHOM CJI0€ (PHEPTETUYECKOM YPOBHE).
[lepuomnueckas cucrema xumudeckux diemeHTOB [[. M. MenneneeBa u cTpoeHHUE
aTOMOB: (DU3WYECKUI CMBICII TIOPSIAKOBOIO HOMEpa 3JIEMEHTa, HOMEpa TPYIIIbI, HOMepa

nepuoa.
N3MeHeHne uuncia 3JeKTPOHOB Ha BHEIIHEM DJIEKTPOHHOM YPOBHE aToMa XUMHUYECKOTO
dJeMEHTa - O0O0pa3oBaHUE TMOJOXUTEIBHBIX U  OTPUIATEIbHBIX HOHOB. OHBI,

00pa3oBaHHbIE aTOMaMHU METAJUIOB U HeMeTa/IoB. [IpUuunHbI N3MEHEHUS METAITMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB B MEPUOJIaX U IPYyIINaXx.

O6pa3oBanue OuHapHBIX coeauHeHni. [lorsTHe 00 MOHHOM cBsA3U. CxeMbl 00pa30BaHUS
WOHHOW CBsI3U. B3auMoencTBHE aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJIOB MEXKIY
coboii - oOpa3oBaHME JABYXaTOMHBIX MOJIEKYJI TIPOCTBIX BemiecTB. KoBajaeHTHas
HETIOJISIpHAS XUMHUUYECKas CBSI3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYITHI.

B3anMopeiicTBue aTOMOB XHMHYECKHUX DJIEMEHTOB-HEMETAUIOB MEXIy COOOW -
oOpa3oBaHHe OMHAPHBIX COCAMHEHUM HEMETAIIOB. DJEKTPOOTPHUIATEIbHOCTh. [loHsATHE



O KOBAJEHTHOW IIOJSIPHOU CBA3U. lIOHATHE O BaJIEHTHOCTH Kak CBOMCTBE aTOMOB
00pa3oBbIBaTh KOBaJEHTHbIE XHUMHUeckHe CBsi3u. CocrtaBienue GopMya OUHAPHBIX
COEMHEHNH 110 BAJICHTHOCTH.
B3auMopeiicTBue aTOMOB XMMHMYECKHX 3JEMEHTOB-METANIOB MEXAY CO0O0i -
o0pa3oBaHNE METAJUTMYECKUX KpUCTAIIOB. [loHATHE 0 METAIITUYECKOM CBS3H.
JemoncTrpanun. Mojenu aTOMOB XMMHUYECKUX 3JeMEHTOB. [lepuommyeckas cucrema
xuMmudeckux sneMeHToB [[. 1. Menneneena. JlabopaTopHblie onbIThl. 3.MoaeaupoBaHue
NPUHIINIIA JASUCTBUN CKaHUPYIOIIEro Mukpockomna.4.M3rotopnenne mMozeneit OMHapHbBIX
coeAMHEHNN. S 3roToBNeHne MOJENU, WUIIOCTPUPYIOLIEH CBOWCTBA METAJLNIMYECKOU
CBSI3U.
Tema 2. IIpocTsie Bemecrsa (6 v)

[TonoxeHne METAIIIOB U HEMETAIJIOB B IEPUOIUYECKON CUCTEME XUMUYECKUX JJIEMEHTOB
J. . MenneneeBa. BaxkHeline npocThle BEIIECTBA - METAJUIBL: KEJIE30, aJTIOMUHUM,
KaJIbI[UH, Maruui, HaTpui, kainii. O0mue pu3ndecKkue CBOMCTBa METAILIIOB.
Baxneiiive mpocThie BeHIECTBA - HEMETaIbl, OOpa3oBaHHBIE aTOMaMH KHCJIOPOJA,
BOJIOpOJa, a30Ta, cepsbl, pocdopa, yriepoaa. Monekybl IPOCTHIX BELIECTB-HEMETAIIIOB-
BOJIOPO/JIa, KUCJIOPOJA, a30Ta, TaJIoreHoB. OTHOCUTENbHASI MOJIEKYJISIpHAS Macca.
CriocoGHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB K OOpa30BaHHIO HECKOJBKUX IMPOCTHIX
BEILIECTB - AJUIOTPONHs. AJIOTPONHBbIE MOAM(PHUKALMUUA KHUCIOopoaa, (pocdopa u ososa.
Merannuyeckue U HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTh
JEJEHUS MMPOCTHIX BEIIECTB HA METAJUIBI U HEMETAJLIIBL.
Yucno Asoranpo. KonuuectBo BemectBa. Monb. Monsipaast macca. Monsipablii 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble €IMHUIBI KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U
KWIOMOJIb, MUJUIMMOJISIDHAs M KWJIOMOJSIpPHAs MAcChl BELIECTBA, MHWJLIMMOJISPHBIA M
KHJIOMOJIIPHBIN 00BbEMBbI ra3000pa3HbIX BEIIECTB.
Pacuersl ¢ uWCIONB30BaHMEM IOHATHN «KOJIMYECTBO BEIIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBIA 00BEM Ta30BY, «IIOCTOSIHHAS ABOTAIPO».
Pacuernbie 3agauu. 1. BbluucieHne MOJIIpHOM MacChl BEIIECTB IO XHUMUYECKUM
dbopmynam. 2. Pacuerbl ¢ HCHOJB30BAaHUEM TOHATUNA «KOJWYECTBO BEIIECTBA,
«MOJISIpHAst MACCay, KMOJISIPHBIN 00BEM Ta30B», KITOCTOSHHAST ABOTaIpPO».
Hemoncrpanuu. Ilonyuyenune o3ona. OOpasubl 0e10ro M ceporo 0J0Ba, 0€J0ro M
kpacHoro ¢ocdopa HexoTopbie MeTamibl 1 HEMETAIbl KOJIMYECTBOM BEIIECTBA | MOJIb.
Mopens MOJISIPHOTO 00BbeMa ra3000pa3HBIX BEIIECCTB.
JIabopaTopHbie ONBITHL. 6.0O3HAKOMIIEHUE C KOJUJIEKIUSIMU METAILIOB.
7. O3HaKOMJIEHUE C KOJUIEKIIUSIMA HEMETAIIIOB.

Tema 3 . CoequHeHMsI XUMHYECKHX 3J1eMeHTOB (I4uacoe)
Crenenp oxucneHus. CpaBHEHHE CTEIIEHM OKHCIIEHHMS M BaJICHTHOCTH. OrmnpeneneHue
CTENEHU OKHUCJICHHS 3JIEMEHTOB MO XUMHUYECKOH ¢opmyre coeauHeHusi. CocTtaBieHue
dhopmys1 OUHAPHBIX COCAMHEHUHN, 0OIIHI CTOCO0 WX HA3bIBaAHUSI.
bunapHble coeIMHEHHS] METAJUIOB M HEMETAJUIOB: OKCHUJbI, XJIOPHUJbI, CyIb(UIbI U Ap.
CocraBnenue ux GopMyII.
bunapHbie coeiMHEHUsS HEMETAIIOB: OKCHUbI, JIETYYUE BOJIOPOJHBIE COCIUHEHUS, UX
coctaB. IIpencraBuTenu OKCHUIOB: BOJIa, YIJIEKUCIBIM ra3 M HeramieHas W3BECTb.
IIpencraBurenu JIeTy4yux BOAOPOAHBIX COEUHEHNN: XJIOPOBOIOPOI U AaMMHAK.
OcHoBaHMs, MX COCTaB W Ha3BaHMs. PacTBopuMOCTh OCHOBaHHMI B Boje. TaOmmia
pPacTBOPUMOCTH THAPOKCUZIOB U cosiell B Boze. [IpeacraBurenu mienoyen: rHAPOKCUIIbI
HaTpus, Kamua W Kanbuus. [IOHSATME O KauyecTBEHHBIX peakiusax. MHAMKATOPHI.



N3meHeHne OKpacku HHAUMKATOPOB B IIEJIOYHOM cpene. KucioTel, ux cocTaB U Ha3BaHUSL.
Knaccudukanus kucnot. [IpeactaButeny KUciaoT: cepHasi, coyisiHas U a3oTHast. [lonsaTue o
HIKaJie KUCJIOTHOCTH —IKkana-pH. MI3MeHeHne OKpacku MHIUKATOPOB B KUCJIOTHOM Cpejie.
Conn Kak MpPOM3BOJIHBIE KUCIOT U OCHOBaHUM. MIX cocTaB u Ha3BaHus. PacTBopuMOCTb
coJsieit B Bojie. [IpeacraBurenu coneit: Xxyopua HaTpus, kKapooHaT U hocdaT Kaablus.
AMop(dHBIE U KPUCTAIUIMYECKHE BEIIECTRA.
MeXMONEKYJIIpHbIE B3aUMOJCUCTBHSA. THIIBI KPUCTAJUIMYECKUX PEIIETOK: HWOHHAas,
aTOMHas, MOJIEKYJISIpHAs W MeTaJuIM4ecKas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB
KPUCTAJUIMYECKUX PEMIETOK. BelecTBa MOJEKYISPHOTO U HEMOJEKYJISIPHOTO CTPOEHHS.
3aKOH MOCTOSIHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHSL.
Uucteie BemiectBa U cMecH. l[lpumepbl KUIKHUX, TBEPABIX M Ta3000pa3HBIX CMECEil.
CBolicTBa YHCTBIX BellecTB M cMmeceid. Mx coctaB. MaccoBas u oObeMHas J0JIU
KOMITOHEHTa CMECH. PacdeTsl, CBsI3aHHBIE C UCITOJIb30BAaHUEM MOHATHUS T0JIS.
PacuerHble 3amaum. 1. Pacuer MaccoBoii M 00OBEMHOW J0JIe KOMIIOHEHTOB CMECH
BemIeCTB. 2. BpIunciaeHne MaccoBOM J0JIM BEIIECTBA B pacTBOpPE MO M3BECTHOM Macce
PAacCTBOPEHHOI'O BEIIECTBA U MACcCE pacTBOPUTEIIA. 3. BrunciaeHre MacChl pacTBOPSEMOTO
BEIIIECTBA W PACTBOPHUTENSA, HEOOXOAUMBIX JJI MPUTOTOBJICHHUS OMNPEICIICHHOM MAacChI
pacTBOpaA C U3BECTHOM MACCOBOM JOJIEM PACTBOPEHHOT'O BENIECTBA.
JemoncTrpamun. OOpa3ibl OKCHIOB, KHCIOT, OCHOBaHMM u coier. Mojenu
KPUCTAJUTMYECKUX PEIIECTOK XJ0opHuaa HaTpus, anMasa, okcuaa yriaepoaa (IV). KucinorHo-
LIETIOYHBIE WMHJWKATOPHI, U3MEHEHUE OKPACKH B PA3JMYHBIX CpPENaX.. YHHUBEPCAIbHBIN
VHJIUKATOP U U3MEHEHHE €r0 OKPACKHU B PA3JIMYHBIX CpEAax.
JlabopaTopHbie onbIThl. O3HAKOMIICHUE C KOJUIEKIUSIMHA OKCUIOB. 9. 03HAKOMIIEHUE CO
cBoiictBamu ammuaka. 10.KauecTBeHHbIe peakiuu Ha yriaekuciblid ras.l1.0npenencaue
pH pactBOpOB KHCHOTHI. 1IET04YM U BOAbl. 12.0npenenenue pH pacTBOpOB JIMMOHHOTO U
s0JIOYHOTO COKOB Ha cpe3e MmioJoB.13.0O3HakomIeHne ¢ KOJUICKUMSIMU cojied. 14
O3HaKOMJICHHE C KOJUICKIHMEN BEIIECTB C Pa3HbIM TUIIOM KPUCTANIMYECKOW PEIIETKH.
N3rotoBnenne Mojenei, KpUCTaUIMUECKUX pemieTok.15. O3HakoMieHue ¢ oOpasziamu
TOPHOU MOPO/IBL.

Tema 4. U3MeHeHus1, Npoucxoasinime ¢ Bemecrsamu (13u)
[TonsATHE ABIICHUN KaK U3MEHECHU, MPOUCXOAIINX C BEIIECTBAMHU.
SIBleHUsA, CBSA3aHHBIE C HU3MEHEHUEM KPUCTAUIMYECKOTO CTPOCHMS BEIIECTBa IIPHU
IIOCTOSTHHOM €r0 cocTaBe, (u3uyeckue sBicHUsA. DU3NUYecKHe SBJICHUS B XUMUH:

TUCTUIUIALINS, KpUCTaIA3a1us, BbIIIapUBaHUE U BO3TOHKA BELIECTB,
HEHTpUPYTUPOBAHUE.
SIBneHus, CBsI3aHHbIE C M3MEHEHHEM COCTaBa BEIECTBA, - XHMHYECKUE PEAKIIHH.

[Ipu3Haku W ycCHnoOBUS MPOTEKaHUs XUMHUYecKux peakiui. I[lonste o006 53K30- u
DHIAOTEPMHUYECKUX peaKUusX. Peakiimm ropeHus Kak 4acTHBIM Cilydal dK30TEPMHUUYECKUX
peaKuuii, MPOTEKAIOIINX C BBIICIICHUEM CBETA.

3aKOH COXpAaHEHUs MAcChl BEHIECTB. XUMHWUYECKHE YpaBHEHHs. 3HAUYCHUE WHICKCOB M
kod(urmenToB. CocTaBieHne ypaBHEHU XUMUYECKUX PEaAKITHH.

Pacuersl Mo XMMHMYECKMM YypaBHEHUsIM. PemieHue 3agad Ha HaxO0XACHUE KOJIWYECTBA
BEIIECTBA, MAaCChl UM 00beMa MPOJYKTa PEaKkluy MO KOJIMYECTBY BEILIECTBA, MAacce WU
00bEMY HMCXOJHOTO BellecTBa. PacueTsl ¢ HMCHOIb30BAaHUEM MOHITHS «JIOJIS», KOTJa
HCXOJHOE BEIIECTBO JAHO B BUJE PACTBOPA C 3aJaHHOM MAaCcCOBOM JI0JIEH PACTBOPEHHOIO
BEILIECTBA MUJIM CONEPKUT ONPEAECIEHHYIO JOJII0 IIPUMECEN.



Peakunu pasnoxenus. [loHstue o ckopoctH Xxumudeckux peakuui. KarammsaTtopsl.
DepMEHTHI.
Peakiuu coeaunenusi. Karanutuueckue um Hekatanutuueckue peakuuud. OOpaTuMmbie U
HeoOpaTUMBbIEC PEAKIIUH.
Peakunn 3amenieHus.  ONEKTPOXUMUYECKUN  PSAJ  HANPSHKEHUHM  METAJUIOB, €O
UCIIOIb30BaHUE [IJI TPOTHO3UPOBAHMS BO3MOXKHOCTH MPOTEKAHUS PEAKUUNA MEKIY
METaJlJIaMU U PACTBOPAMU KHUCIIOT. Peakiiuu BBITECHEHHS] OJJHUX METAIOB U3 PACTBOPOB
UX COJIEW IPYTUMHU METAJIaMHU.
Peaknuu obmena. Peakiuu HeWTpanu3anuu. YCIOBHUS NMPOTEKaHUS peakiuii oOMeHa B
pacTBOpax 0 KOHIA. TUNbl XMMHUYECKUX peakuuid (M0 MNpU3HAKY «UYUCIO M COCTaB
MCXOJIHBIX BEIIECTB M MNPOAYKTOB pEaKIMW») Ha IMPUMEPE CBOMCTB BOABL. Peakius
Pa3NOKEHHsI - SJEKTPOJIM3 BOJAbL. PeakiMu COeIWHEHHsI - B3aWMOJEHCTBUE BOIBI C
OKCHJaMU MeTauioB M HemeTauioB. [loHsATne «ruapokcuabl». Peakumy 3amemieHus -
B3aUMOJICHCTBUE BOABI C IIEJIOYHBIMU M IIEJTOYHO3EMENIbHBIMU MeTalaMu. Peakiuun
oOMeHa (Ha mpuMepe TUAPOIH3a CyIb(uaa aTlOMUHNS U KapOuia Kalblus).
Pacyernble 3amauyu. 1. BpluucieHMe no XHMMHMYECKMM YpaBHEHMSM MAacChbl HWIIU
KOJIMYECTBA BELIECTBA II0 M3BECTHOM Macce WIM KOJIMYECTBY BEIIECTBA OJHOTO W3
BCTYIAIOIIMX B PEAKIMIO BEIIECTB WM IPOIYKTOB PEaKUHU. 2. BBIUMCIIEHHE MacChl
(xonmMyecTBa BeEIECTBA, 00bEMa) MPOAYKTA PEaKIUH, €CIU M3BECTHA Macca HCXOJHOTO
BEILIECTBA, COACPIKALIETO ONPEIEICHHYIO MO0 INpuMeced. 3. BpluMciieHHe Macchbl
(KonmyecTBa BelleCcTBa, 00bEeMa) MPOJYyKTa peakiuy, €ClI M3BECTHA Macca pacTBopa U
MaccoBas J10Ji1 pACTBOPEHHOIO BEILIECTBA.
Jemoncrpanuu. I[Ipumepsl d¢usudyecknx sapjaenuid. 1.IlmaBnenne napaduna.2.
Bosronka i#ona wunum  OeH30MHON KHCIOTHL. 3.PacTBOpeHHE OKpalleHHBIX COJICH.
4. JIuddy3uss IymmMCThIX BELIECTB C TOpsIiedl jgaMrodku HakaiuBaHus. Ilpumepbi
XHUMHMYECKHMX SIBJIEHMi: a) ropeHue MarHus; 0) B3aUMOJICHCTBUE COJISIHOM KHUCIOTHI C
MpaMoOpoM WM MesioM; B) mnoiaydyenue rtuapokcuga menu (II); r) pacrtBopenue
MOJIy4YEHHOTO THAPOKCUJA B KHUCJIOTaX; 1) B3aumoneicteue okcuna meau (I1) ¢ cepnoit
KHUCJIOTOM MpU HarpeBaHUM; €) pa3joXKeHHe MepMaHraHaTa Kaius; k) B3aUMOJAEHUCTBUE
pa30aBlIeHHbIX KHUCJIOT ¢ MeTauiaMu. Pa3nokeHue mnepokcuaa BOJOPOAA MOMOIIBIO
JMOKCHJIa MapraHiia U Katajaa3bl KapToQesis Wil MOPKOBH.
JlaGopaTopHblie onbiThl. 16.IIpokannBanre Meau B MJIaMEHH CIUPTOBKHU WJIM TOPEJIKH.
17. 3amemenue Mmeau B pactBope xjopuaa meau (I1) sxenezom.
Tema 5. IIpaktuxkym 1. Ilpocreiimue onepauum ¢ Bemecrsom- 3 (4aca)
IIpakTnueckast padora Ne 1
[IpaBuna TexHUKH O€30MACHOCTH MpU padOTe B XMMUYECKOM KabOuHete. JlabopaTtopHoe
o0opynoBaHue U 00OpallleHUEe C HUM.
IpakTuyeckas padora Ne 2 [Ipu3Haky XUMUYECKUX PEAKUUNA U UX KIacCU(PUKALIMSL.
IIpakTnueckas padora Ne 3
IIpuroroBienue pacTBopa caxapa ¢ 3aJJaHHOW MacCOBOU J0JIEH

Tema 6. PactBopenue. PactBopbl. CBOMCTBa pacTBOPOB 3JIEKTPOJUTOB (18 u)
PactBopenne kak (Qusuko-xumudeckuii mporecc. [lonstue o rHApatax U
Kpucrauioruaparax. Pacreopumocts. KpuBble pacTBOPUMOCTH KaK MOJIENb 3aBUCHUMOCTH
pPacTBOPUMOCTH TBEPABIX BELIECTB OT Temueparypsl.. HachlllleHHbIE, HEHACBIIEHHbIE U
MEPECHILLEHHBIE PACTBOPBL. 3HAUEHHE PACTBOPOB JJIsl HPUPOJIBI U CEIBCKOT0 XO3SICTBA.



[TonsiTue 00 BIEKTPOIUTUYECKON AWCCONMANNU. ODJICKTPOIUTHI W HEIICKTPOIUTHL
MexaHn3M JaHCCOLMAlMU DJIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XHWMHYECKOM CBSI3H.
CremneHb 3IEKTPOIUTHYECKON Aucconnanuu. CUibHbIE U C1a0bIe 3JIEKTPOJIUTHI.
OCHOBHBIE TIOJIOKEHHSI TEOPUU BIEKTPOJUTHUECKON Aucconanuu. VOHHbIE ypaBHEHUS
peakuuii. YCIoBHsS MPOTEKaHUSI PEaKIMM OOMEHa MEXIy AJIEKTPOJUTAMHU JI0 KOHIIA B
CBETE MOHHBIX MTPEACTABICHU.

Knaccudukanys HOHOB U UX CBOMCTBA.

Kucnote, ux kmaccudukarus. J(ucconuanus KUCIOT U UX CBOWCTBA B CBETE TCOPUU
ANEKTPOIUTUYECKON JucCOUMai. MOJeKyJspHble U HOHHBIC YPaBHEHHS pPEaKIHid
KHCJIOT. B3aumMonelcTBie KUCIOT C METaNIaMH. JJIEKTPOXUMUYECKHIA s/l HAPSYKEHUI
MeTaJIOB. B3auMojelcTBue KUCIOT C MeTallaMd M OKCHJaMU  METaJuloB.
B3anmonencTBre KUCIOT ¢ OCHOBAHMSMHU - PEAKIMsA HEWTpainu3anuu. B3amMmonencrBue
KHCJIOT C cojsiMu. Vcmonp3oBaHue TaOJMUIBI PACTBOPUMOCTH IS XapaKTEPUCTHKHU
XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccuukanus. Jlucconmanuisi OCHOBaHMW W WX CBOWCTBA B CBETE
TEOPUU BNEKTPOIUTHUECKON JUCCOUMANNKU. B3auMoaeincTBue OCHOBAaHUW C KUCIOTaMH,
KHCJIIOTHBIMM OKCHUJaMU W coyisiMu. lcrmonb3oBaHue TaOIMIBI PACTBOPUMOCTU IS
XapakTepUCTHUKA XUMHUYECKUX CBONCTB OCHOBaHMI. PaznoxkeHue HepacTBOPUMBIX
ocHOBaHM npu HarpeBaHuu. Conu, ux kiaccudukamus u guccoruaius B ceere TO/I.
pa3IMuYHbIX TUIOB coied. CBOWCTBa cOJEH B CBETE TEOPUM DIIEKTPOJIUTHUYECKON
aucconuanvi. B3amMonencTBue Ccoled ¢ METaJUIaMM, YCIIOBHSL NIPOTEKAHUS OTHUX
peakumii. B3ammopaencTBue cojieli € KUCIOTaMH, OCHOBAaHMSIMHU M COJISIMH.
Ucnonb3oBanre TaOMUIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMUUYECKUX CBOMCTB
COJIEH.

O06o011eHNe CBEICHU 00 OKCHUJIaX, UX KJIacCU(PUKAIIMU U XUMUYECKUX CBOMCTBAX.
['eneTnueckue psiibl METAJIOB M HEMETA/UIOB. ['eHeThueckas CBs3b MEXAY Kilaccamu
HEOPraHUYECKUX BEIIECTB

OKUCANTETBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OmpeneneHre CTENEHU OKUCIEHUS [IJISi DJIEMEHTOB, OOpa3ymOIIMX BEIIeCTBA Pa3HBIX
knaccoB. Peaknun nonHoro ooMena u OBP. Okuciautenab U1 BOCCTAHOBUTEIb, OKUCICHUE
1 BOCCTAaHOBJICHUE.

Peakiiuu moHHOTO OOMEHA U OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC peakiinu. CocTaBieHue
YpPaBHEHUI  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA METOJAOM  JJIEKTPOHHOTO
OaytaHca.

CBoiicTBa MPOCTHIX BEHIECTB - METAVIOB M HEMETAJJIOB, KUCIOT W COJIEH B CBETE
MPEeCTaBICHUN 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIX Mpolieccax.

JlemoncTpanmuu. lcnbiTaHue BEMIECTB W WX PACTBOPOB Ha DJIEKTPONPOBOIHOCTD.
3aBUCUMOCTh  DJICKTPONPOBOJHOCTH  YKCYCHOM  KHUCJIOTBI ~ OT  KOHIICHTpAIIUH.
B3aumoneiicTBue 1UHKA ¢ cepoM, cossiHoM kucioTol, xjmopumom meau (II). Topenue
MarHus.

JlaGopaTopHble onbIThl. 18. Peakuun, xapakTepHble sl paCTBOPOB KHUCIOT (CONSTHOMN
unu cepHoit). 19. IlomyyeHue M CBOICTBA HEPACTBOPUMOIO OCHOBAHHWsI, HalpuMeEp
ruapokcuga Menu (II). 20.B3aumoaeiicTBUEpacTBOPOB XJIOpUJA HATPUsS M HUTpaTa
cepebpa. 21. Peaknuu, xapakTepHbIe I paCTBOPOB MIEIOYEH (TUIPOKCUAOB HATPHS UK
Kanus). 22. Peakiiuu, xapakTepHbIe [ paCTBOPOB COJIeH (Hampumep, Uil XJI0pruaa Meau
(IT)). 23. Peakuuu, XapakTepHbI€ Jisi OCHOBHBIX OKCHUJIOB (HAmpuMep, IJisl OKCHUJa



Kanblus). 23. Peakuumu, XapakTepHble ISl KUCJIOTHBIX OKCHUIOB (Hampumep, Ui
YIJIEKUCIIOrO Ta3a).
Tema. IIpaktukym 2. CBoiicTBa pacTBOpoB 3J1eKTPoauToB. (luac) IIpakTuueckas

padora Ne 4
Pemenne DkcnepuMenTaiibHOe 3a1a4 o TO1»

OcHoBHoe conep:kaHue Kypca (9-if kiaacc)

BBenenne. O01masi XapakTepuCTUKA XUMUYECKHUX IJIEMEHTOB M XHMHUYECKUX
peakumii. [lepuognueckuii 3akoH u [lepuoanyeckas cucrema
xuMuuyeckux 3jeMenToB JI. 1. MenaeseeBa (10 1)

XapakTepuCTUKa 3JIEMEHTA IO €ro MOJIOKEHHIO B Ilepnoanueckoi cucteMe XuMUYeCKUX
anemeHToB J[. 1. MenneneeBa. CBOMCTBa OKCUIOB, KUCJIOT, OCHOBAHMI U COJIEH B CBETE
TEOPUH DJIEKTPOJIUTUUYECKOW NUCCOLUMALMUA U OKUCIIEHUA-BOCCTaHOBJIEHHUs. [loHsaTue o
MEePEXOHBIX AMeMeHTaX. AMdOoTepHOCTh. ['eHeTHUeCKuil psii MepeXxoHOTO 3JIEMEHTA.
Ilepuonnueckunt 3akoH u Ilepuoanyeckas cucremMa xumudyeckux asnemeHtoB [l U.
MenpneneeBa. Xumuyeckass OpraHu3alus >KUBOM M HEKUBOM NPUPOABI. XHUMHUYECKUN
COCTaB A/Ipa, MAaHTHUM WU 3E€MHOM KOPbl. XHMHUYECKHE 3JJIEMEHTBHI B KJETKaX MKHBBIX
OopraHu3MoB. Makpo- u MUKpodaeMeHTbl. OO000IleHHe CBEACHUH O XUMHUUYECKUX
peakiusax. Kiaccudukanys XUMUYECKUX PEAKIUN MO pa3IuyHbIM MPU3HAKAM: «UUCIO U
COCTaB  pearupymronmx ¢  o0pa3ylomuxcsi  BEIIECTB»,  «TEMIoBOH 3 ey,
«HANpaBJIEHUE», «U3MEHEHHE CTEMEHEH OKHUCJIEHUS DJIEMEHTOB, O0pa3yIoIIHnX
pearupyromme BelecTBa», «(a3a», «UCMOIb30BaHUE KaTaiuzaTopa». lloHaTtue o
CKOPOCTH XHMHUYECKON peakuuu. OakTopbl, BIUSIOMKE HA CKOPOCTh XUMHUYECKHX

peakumii. Katanuzatops! u katanu3. MTHruOUTOpbl. AHTHOKCUIAHTHI.

JeMmoHcTpanuu.

Pazmuunbie ¢opmer tabnunel [[. 1. MenneneeBa. Monenu atoMoB 3iemMeHTOB 1—3-T0
nepuoAoB. Mogenb CTpOeHUs 3€MHOro mapa (MONepeyHblii paspe3). 3aBUCHUMOCTb
CKOPOCTHM XMMHUYECKOW PEAKIMU OT MPUPOJAbl PEArupyroIINX BEIIECTB. 3aBUCHMOCTh
CKOPOCTH XMMHUUYECKOW PEAKIIMU OT KOHIIEHTPALIMU PEArNPYIOIINX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEAKIMU OT IIOAAN COMPUKOCHOBEHUS PEATHPYIOIIUX BEILIECTB
(«kunsIMi - cioit»). 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOW pPEAKUUMU OT TeMIIepaTyphbl
pearupyronmx BemecTB. ['OMOreHHbI M TeTepOreHHbIN Karanu3bl. DepMEHTATUBHBIN
kaTtanu3. UHrudupoBanue.

JlabopaTopHbIe ONbITHI.

1. TlonydyeHue TrUapOKCHIa IIMHKA M HCCIEIOBaHHE €ro CBOWCTB. 2.MojaenupoBaHue
noctpoenusi [lepuoanueckoit cuctembl xumuueckux anemeHTtoB [[. . Menaeneesa. 3.
3amernieHne xene3oM Menu B pactBope cynbdara menu (I1). 4. 3aBUCHMOCTH CKOPOCTH
XMMHUYECKON PEAKIMHU OT IPUPOBI PEAarupyIOIINX BEIIECTB HA IIPUMEPE B3aUMOACHCTBUS
KHUCJIOT C METAJUIAMU.

5. 3aBHCUMOCTb CKOpPOCTHM XUMHUYECKOW peakIuuh OT KOHLEHTPALMHU PEearupyromux
BELIECTB HA MNPUMEPE B3aWUMOJCUCTBUA IIMHKA C COJIHOM KHUCIIOTOW Pa3JIMYHOU
KOHIICHTPAIIUH.

6. 3aBUCMMOCTh CKOPOCTH XHWMHYECKOM PEAKIUu OT IUIOAAd CONPUKOCHOBEHUS
pearupyromux BewecTB. 7. MOAENUPOBAHUE «KHUISALIETO CIOs». §. 3aBUCUMOCTh
CKOPOCTH XMUMHUYECKOW peakuuy OT TEMIIEPATypbl PEArvpyrolIMX BELIECTB HAa NpPUMEPE
B3auMojiericTBust  okcuaa Menu (II) ¢ pacTBopoM cepHOM KHCIOTHI pa3IMYHOU



TeMIiepatypsl. 9. Pa3noxeHue nepokcuaa BoJIopoaa ¢ HoMoLpo okcnia Mapradma (IV) u
katana3pl. 10. OOHapykeHHe KaTaja3bl B HEKOTOPBIX IMHINEBBIX MpoaykTax. 11.
NurubupoBanue B3aMMOACHCTBHSI KUCIIOT C METa/llIaMU YPOTPOITHHOM.

IIpeaMeTHbIE pe3yabTATHI 00y4YeHUSs

Ydamuiicst 10JI9KeH yMemb:

UCIIOJIb30BaTh NPU XapaKTEPUCTHUKE MPEBPAIICHUN BEIICCTB IMOHATHUA: «XHMHUYECKas
peaKIus», «pPEeakIuu COCIUHCHHS), «PEAKIUHU PA3I0KCHUS», «PEaKIMu OOMEeHay,
«PEAKIUH 3aMEIICHUS», «PEaKlIHU HEUTpaIM3alun», «3IK30TEPMHUECKUE PEAKIUN,
«OHIOTEPMUUYECKUE PEAKIUN», «OOpaTUMBbIE pEaKIUN», «HEOOpPATUMBIC PEaAKIUN»,
«OKHUCITUTEIHbHO-BOCCTAHOBUTEIHHBIC peaKkumy, «TOMOTEHHBIE peaxkumy,
«TE€TEPOTEHHBIE PEAKIUNY», «KATATUTUYECKUE PEAKIIUN»), «HEKATAIUTUYECKUE PEaKIIUN,
«TEIJIOBOM APPEKT XHUMHUYECKOM peaKkIuu», «CKOPOCTh XHMHUYECKOM peakium,
«KaTaim3aTop»;

XapaKTEpU30BaTh XUMHUYECKHE JJIEMEHTHl |1—3-r0 TMEpHOOB MO HUX TMOJIOKCHHIO B
[lepuoanueckon cucreme XUMHUIECKUX 3JieMeHTOB 1. . MeHnaeneeBa: XuMHUYECKUN 3HAK,
MOPSAKOBBIA HOMEp, IMEPHOJ, TpyIlla, NOATPYyNIa, OTHOCHUTENIbHAs aTOMHas Macca,
CTpoeHHe aroma (3apsij sipa, YUCIO MPOTOHOB M HEUTPOHOB B sJpe, OOIIEe YHCIIO
ANEKTPOHOB, PACHPEACICHUE AJIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSM, MPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHWE W THUIl BBICIIETO OKCHAA M THAPOKCUIA, JIETYYEro BOJOPOIHOTO
COeIMHEHHUS (7151 HEMETAILIOB));

XapaKkTepru30BaTh OOIIME XMMUYECKUE CBOMCTBA aM(POTEPHBIX OKCHIAOB U TUJIPOKCHUJIOB;
MPUBOJUTH MPUMEPHl PEaKIMil, MOITBEPKIAIONINX XUMHUUECKHUE CBOMCTBA aM(OTEPHBIX
OKCHUJIOB U TUIPOKCHUIIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIU 10 YUCITY U COCTABY UCXOIHBIX BEIIECTB U
MPOAYKTOB peakiuu; TemioBoMy 3(PdeKTy; HamnpapJICHUIO MNPOTEKaHUS PEAKIIUH;
W3MEHEHHUIO CTEMEHEW OKUCICHHS DJIEMEHTOB; arperaTHOMYy COCTOSIHUIO MCXOJHBIX
BEIIIECTB; YYaCTHUIO KaTaau3aTopa;

OOBSACHATHP W TPUBOJIUTH TPHUMEPHI BIUSHUS HEKOTOPHIX (akTopoB (mpupoaa
pearupyrommx BeIeCTB, KOHLEHTPALUS BEUIECTB, AAaBICHUE, TEMIIEpATypa, KaTajlu3aTop,
MOBEPXHOCTh COINPUKOCHOBEHUSI PEArupyIOIIUX BEIIECTB) HA CKOPOCTh XUMHUYECKUX
peaKiui;

HaOMIOAaTh M OINKCHIBATH ypaBHEHUS PEAKIUHA MEXAY BEIIeCTBAMH C TOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA M SI3bIKA XUMHUH;

MPOBOAUTE ONBITHI, MOJITBEPKIAIOIINE XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB U
TUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW peaKIMu OT Pa3uyHbIX (HaKTOPOB
(mpuposa pearupyromux BeENIeCTB, KOHIICHTpAIUsi BEIIECTB, JaBJIEHUE, TeMIleparypa,
KaTaJau3aTop, MOBEPXHOCTh CONMPUKOCHOBEHUSI pEarupyrolux BEIIeCTB).
MeTanpeaMeTHble pe3yJbTATHI 00y4eHuUsi

VYuyanuiics I0JKeH yMemb: ONPENENATh Ieb Yy4eOHOH JeATeIbHOCTH C TMOMOIIBIO
YUYUTEIS U CaMOCTOSITEILHO, MCKaTh CPEJICTBA €€ OCYIIECTBIICHMS, paboTas MO IUIaHy,
CBEpSTh CBOM JICUCTBHUS C IIEJIBI0 W TPU HEOOXOIWMOCTH HCHPABISTH OIIMOKU C
MIOMOINIBIO YYUTENSI U CAMOCTOSITENIBHO;

COCTaBJIATh AHHOTAIIUIO TEKCTA;

co37aBaTh MOJIETM C BBIICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U
MPEACTABIICHUEM WX B MPOCTPAHCTBEHHO-TPAPUYECKON WM 3HAKOBO-CHMBOJHMYECKOU
dopme;

OTIPEIEIIATh BUIbI KJIacCU(PUKAIIMHU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);



OCYIIECTBJISITh MPSIMOE AEAYKTUBHOE J1I0KA3aTEIbCTBO.
Tema 1. Metauisl (14 4)

[Tomoxenne MeraiuioB B Ilepuogumueckon cucreme xumuuyeckux diaemeHtos J[. .
MenneneeBa. MeTtauinueckass KpUCTAIIMYECKAS PEIIETKAa U METAIUINYECKass XUMUYECKast
cBsa3b. OOmme ¢usnueckue cBorcTBa MeTaiwioB. CruiaBbl, UX CBOMCTBA M 3Ha4YCHUE.
XHWMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX IMOJOKECHHUS
B DJIEKTPOXUMHUYECKOM DSy HamnpsbKeHud meTtaisioB. Kopposust MeTamuioB M CIOCOOBI
00pwOBI ¢ Hell. MeTaiel B mpupoae. O01He crmocoObl UX MOTYYEHUS.

O0masi XapakTepuCTHKA MNIEJOYHBIX MeTa/LI0B. Meramisl B npupoae. OOmiue
crocoObl ux nostydeHus. Ctpoenue atomoB. lllenoyHbie MeTaJIbl — MPOCTHIE BEILIECTRA.
Baxueimme coeauHEHUs HIETOYHBIX METAUIOB — OKCHUJAbL, TUIAPOKCUABI W COJIH
(xmopunel, KapOOHATHI, Cylb(aThl, HUTPATHI), UX CBOWCTBA W MPHUMEHECHHE B HAPOIHOM
xo3sicTBe. Kanuiinpie y1o0peHus.

OO0was xapakTepuCTHUKA 3JIEMEHTOB IJIaBHOM noarpynns! Il rpynnsi.

Crpoenue aromoB. IllenouHo3eMenbHbBIE METAJUIBI — MPOCTHIE BellecTBa. BakHeilmme
COEIMHEHUS 1IEIIOYHO3EMEIIBHBIX METAJIJIOB — OKCHUJbI, TUIPOKCUIBI U COJIA (XJIOPUIBI,
KapOOHAaThl, HUTPATHI, CyIb(daThl, GocdaThl), UX CBOWCTBA U MPUMEHEHHUE B HAPOTHOM
XO35MCTBE.

AJIIOMMHHH.

Ctpoenne aroma, (pu3MYECKHME€ W XHUMHUYECKHE CBOMCTBa MIPOCTOTO BEIIECTBA.
CoenuHeHust amfOMUHUS — OKCHUJ ¥ THAPOKCUI, X aM(OTEepHbIN Xapakrep. Baxkuelmue
conu amomMuHus. [I[puMeHeHne aaTtOMUHNS U €70 COCTUHEHUN.

Keae3o.

Crpoenne aroma, (uU3MYECKHE W XHUMHUYECKHE CBOMCTBA MPOCTOTO  BEIIECTBA.
I'enernueckue psaasl Fe+2 u Fe+3 .

Baxneinmue conm jkene3a. 3HAUYEHHE JKee3a W €ro COCAMHEHUW Ui IMPUPOIABI U
HapOJHOTO XO351CTBa.

JeMoHcTpanum.

OOpa3ipl  MIETIOYHBIX W IEJOYHO3EMENbHBIX ~ MeTauioB. OOpasibl  CILIABOB.
B3aumonerictBue HaTpus, JIUTUS U Kbl C BOAOW. B3auMoeicTBue HATpUsL U MarHus
¢ kuciopoaom. BzaumogerictBue MetaiuioB ¢ HeMetauiamu. [lonmydeHue rupokcuiaoB
xenesa (I1) u (III).

JlabopaTopHbIe ONbITHI.

12. B3auMopnencTBue pacTBOPOB KHUCIOT M coiell ¢ meramiamu. 13. O3HakomiieHuE ¢
pynamu kenesza. 14. OkpammBaHue IUIAMEHH COJIIMA IIEJIOYHBIX METalioB. 15.
B3aumoneiictBue kanbiug ¢ Bogoi. 16.11onyuenune rugpokcuaa Kaiblys U UCCIIEI0BAHNE
€ro CBOKCTB.

17. TlonmydyeHue THAPOKCHAA AJIOMHHUA W MCCIEIOBaHUE €ro CBOMCTB. 18.
B3aumogeiicTBue xkene3a ¢ consgHoi kucioroil. 19. Ionyuenue rugpokcuaos xenesa (1)
u (II1) u u3yueHue ux cBOMCTB.

IIpenmeTHbIe pe3yJbTATHI 00yUEeHUSA

Yyammiics A0JIKeH ymemp:

WCIIOJB30BaTh MPU XapaKTEPUCTUKE METAIOB U MX COCIUHEHHU MOHSTHUS: «METAJIIbD»,
«psii aKTUBHOCTU METAJUIOBY, «IIEJOYHBIE METAJIbI», «IEJIOYHO3EMEIbHBIE METAILIbDY,
WCIIOJB30BaTh UX MPU XAPAKTEPUCTUKE METAIIOB; /1aBaTh XapPaKTEPUCTUKY XUMHUYECKUX
AJIEMEHTOB-METAIOB (IIEJOYHBIX METAJUIOB, MAarHus, KaJbLUs, AJIFIOMUHMUS, KeJe3a) IO
UX IoJoxeHur B Ilepronnueckon cucreme xumudeckux sneMeHToB /. M. Menneneesa



(XMMHUYECKHUI 3HAK, NOPAIKOBBIA HOMEp, NEPHOJ, Ipylnna, NOArPYIIa, OTHOCUTEIbHAS
aTOMHas Macca, CTPOCHUE aroMa (3aps] sapa, YMCIO MPOTOHOB M HEUTPOHOB B speE,
oOlliee 4YUCIO DJEKTPOHOB, PACIPEIEICHHE JJIEKTPOHOB MO DSJIEKTPOHHBIM CJIOSIM),
IPOCTOE BEIIECTBO, (POpMyIia, HA3BaHUE U THUII BHICILIETO OKCHUJIA U THJIPOKCHUIA);
Ha3bIBATh COCAMHEHUS METAJJIOB U COCTABIIATH UX (DOPMYJIBI 110 HA3BAHUIO;
XapaKTepu30BaTh CTPOCHHE, OO0IIMe (U3MYECKHE U XHMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB-METAJIJIOB;

OOBSICHSIT 3aBUCUMOCTh CBOWCTB (WMJIM MPEACKa3bIBaTh CBONCTBA) XUMHUYECKHUX
AJIEMEHTOB-METAIIOB (paanyC, METAJUIMYECKHE CBOWCTBA 3JIEMEHTOB, OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMH COCAHMHEHUN (KUCIOTHO-
OCHOBHBIE  CBOWCTBa  BBICIIMX  OKCHUJAOB M  THAPOKCHUIOB,  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA) OT moJiokeHus B Ileproanueckoil cucteMe XUMHUYECKUX
snemenToB JI. M. MeHemeeBa; onuchIBaTh OOINME XHMHYECKHE CBOMCTBA METAJLJIOB C
MTOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MM POJAHOIO) S3bIKA U SI3bIKA XUMUU;

COCTAaBIIATh MOJIEKYJISIDHBIE YPaBHEHHS pEaKUUW, XapaKTEPU3YIOIIUX XUMHUYECKHE
CBOMCTBAa METAJUIOB M HMX COCIMHEHHMH, a TaKXe 3JIEKTPOHHBIE YPABHEHHMS IIPOLIECCOB
OKHCJIEHUS-BOCCTAHOBIICHHS],

YPaBHEHUS JIEKTPOJIUTUYECKON THCCOLUMALAN; MOJIEKYJIIPHBIE, TIOJIHBIE U COKPAILICHHbIE
VMOHHBIE YPABHEHHUSI PEAKIIUN C YYACTUEM DIIEKTPOJIUTOB;

YCTaHABIMBATh MPUYMHHO-CJIECJICTBEHHBIE CBA3U MEXIY CTPOCHHUEM aTOMa, XUMHYECKOH
CBA3BIO, TUIOM KPHUCTALIMYECKON PEIIETKM METaUIOB M UX COCIUHEHHUW, MX OOIIHMMHU
(hbU3NYECKUMU U XUMUYECKUMHU CBOMCTBAMU;

ONKCHIBATH XUMUYECKHUE CBOMCTBA IIEIIOYHBIX U IIEJIOYHO3EMENBHBIX METAIJIOB, a TAKKE
AMIOMUHUSA M JKelle3a U UX COEJAMHEHHH C MOMOILBIO €CTECTBEHHOIO (PYCCKOro WM
POJIHOTO) SI3bIKA U A3bIKA XUMHH;

BBITNIOJIHSATh, HAOJIIOJaTh U OMNHMCHIBATH XWMHYECKHI SKCHEPUMEHT MO PaCHO3HABAHHIO
BAKHEUIIUX KATUOHOB METAJIJIOB, TUPOKCHUI-UOHOB;

DKCIIEPUMEHTAJIBHO MCCIIEI0BAaTh CBOWCTBA METAUNIOB W HX COEAMHEHMH, pelaTh
AKCIEPUMEHTAIIbHBIE 3a1a4M 0 TeMe « MeTauiby;

ONUCHIBATh XUMHUYECKUI OSKCIEPUMEHT C IOMOIIbI0 €CTECTBEHHOTO (PYCCKOrO WU
POJIHOTO) SI3bIKA U A3bIKA XUMHH,

MPOBOJIUTH PACUETHI 10 XUMUYECKUM (HOpMyJiaM M YpPaBHEHUSIM PEAKIUH, MPOTEKAIOIINX
C Y4acTHEM METAJIOB U UX COEIUHEHUH.

MeTtanpeaMeTHble pe3yJbTaThl 00yUeHust

VYyammiics noJkeH ymemsp: paboTaTh MO COCTABICHHOMY IUIAHY, MCHOJB3YysS Hapsay C
OCHOBHBIMU U JIOTIOJHUTENIbHBIE CpPEJCTBA (CHPABOYHYIO JIUTEPATypy, CIOKHbBIE
npuoopsl, cpeactsa MUKT); ¢ momorpio yuutens otOupaTh sl pelieHusl y4eOHbIX 3a/1a4
HE0OXOAMMBIE CJIOBapH, SHIUKIONEANH, CIIPABOYHUKHU, AIEKTPOHHBIE TUCKU;
COMOCTAaBIIATh M OTOMpPATh WHGOPMAIMIO, TMOJYYEHHYIO M3 Pa3IMYHBIX HCTOYHUKOB
(ciioBapu, HIMKIONEINN, CIPABOYHUKH, JIEKTPOHHBIE TUCKH, ceTh HTEpHET);
MpeCTaBIATh HHPOPMALIMIO B BUJIE TAOJIMII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenueM cpencts UKT;

oOpMIIATh CBOM MBICIIM B YCTHOM M NMHUCBMEHHOM pEYd C y4E€TOM CBOMX YYEOHBIX U
YKU3HEHHBIX PEUYEBBIX CUTYyalLlMi, B TOM 4ncie ¢ mpuMeHenueM cpencts KT

COCTABJIATh PELIEH3UIO Ha TEKCT;

OCYLIECTBJIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTa/LUI0B U UX coeanHenni (2 1)l



1. OcyuiecTBieHue LENOYKH XUMHUYECKHX npeBpameHui. 2. IlomydyeHue m cBoiicTBa
COEAMHEHN MeTayioB. 3. PelleHue sKkcrnepuMeEHTalNbHBIX 3aJad HAa Paclio3HaBaHUE U
NOJIyYEHHUE COETUMHEHHI METAJIOB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Ydamuiicst 10JI9KeH yMemb:

oOpamarbcsi ¢ J1a0OpaTOpHBIM OOOPYJOBAaHMEM M HarpeBaTeIbHBIMH NPUOOpaMU B
COOTBETCTBHHM C NMPABUIIAMU TEXHUKU O€30M1aCHOCTH;

HaOJII0/1aTh 32 CBOMCTBAMH METAJUIOB U UX COCIMHEHUMN U SIBJICHUAMU, TPOUCXOISIIUMHU C
HUMU;

OMUCHIBATh XWMHYECKUWA SKCIEPUMEHT C TOMOIIBI €CTECTBEHHOTO (PYCCKOro WIIU
POAHOr0) fA3bIKA W $3bIKA XHMMHU; J€JIaThb BBIBOJBI IO pe3yJibTaTaM IPOBEICHHOTO
JKCIIEPUMEHTA.

MeTanpeaMeTHblIe pe3yJbTATHI 00yUeHUs

VYyammiics 10JIKeH ymems:

OTpEeNeNATh, UCXO/I1 U3 YY4eOHOU 3a7auu, HEOOXOJUMOCTh UCIIOIb30BaHUS HAOIIOICHHUS
WJIY DKCIIEPUMEHTA.

Tema 3. Hemeranasl (25 4)

OOmiast xapakTepuCTHKAa HEMETAJUIOB: TmMoJiokeHne B llepuoguyeckoil cucreme
xumudeckux anementoB J. W. MeHneneeBa,0cO0EHHOCTH  CTPOEHHUSI  aTOMOB,
anekTpooTpunarenbHocTh  (D0)  kak  Mepa  «HeMmMeTaimyHocTw», psag 0.
Kpucramnuueckoe CTpO€HHE HEMETAUIOB — MPOCTBIX BEHIECTB. AJUIOTPOIUSL.
@u3nyecKne CBOWCTBA HEMETAIOB. (OTHOCUTENBHOCTh TMOHATHW «METALUDY H
«HEMETAJLI».

Boaopoa. Ilonoxenune Bogopona B [lepuoguueckoi cucreme XMuMHUECKUX 3JEMEHTOB /1.
N. MenneneeBa. CtpoeHne aroma U MOJIEKYJbl. PU3NYECKHE U XUMUYECKHE CBOMCTBA
BOJIOPO/IA, €r0 MOJTYyYEHUE U NPUMEHEHHE.

1 Tlpu AByX4acoOBOM IJIAHUPOBAHUHU TIPOBOJUTCS TOJILKO MpaKkTHUeckas padoTa 3

Bonxa.

Ctpoenue monekysbl. BogoponHass xumuueckasi CBsizb. Duznyeckue CBONCTBA BOJBI.
AHoMmanuu cBOMCTB BOjbl. ['mapodunsHbie W ruapodOoOHBIE BemecTBa. XUMHUYECKUE
cBoricTBa BoAbl. KpyroBopot Bojabl B npupoae. Bogoouncrtka. Aspanust Boabl. beiToBbIE
¢bunsTpsl. MuHepasibHbie BObL. JIMCTUIIITMPOBAaHHAS BOJIA, €€ TIOTYyUYEeHUE U TPUMEHEHUE.

O0mas xapakTepuCTHKA rajioreHoB.

Ctpoenue aromoB. IIpocTbie BellecTBA M OCHOBHBIE COCAWHEHHUSI TallOT€HOB, WX
CBOMCTBA.

Kparkue cBenenust o xjope, 6pome, prope u ione. [IpuMeHeHUE TaJOTEHOB U MX
COCIMHEHUHN B HAPOJIHOM XO3SIUCTBE.

Cepa.

CrpoeHue aToma, ajUIOTPONHS, CBOMCTBA M NMPUMEHEHHE POMOMUYECKOM cepbl. OKCHUIIbI
cepol (IV) u (VI), ux nomydenue, cBoiictBa u npumeHenne. CepHas KUCIOTa U €€ COJIH,
UX IIPUMEHECHUE B HAPOJIHOM XO0351CTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.

A3sor.

CrpoeHue aTtomMa M MOJEKYJbl, CBOMCTBAa MPOCTOTO BEHIECTBA. AMMMAK, CTPOCHHUE,
CBOMCTBa, MOJy4dyeHHe U mnpuMmeHeHue. Coii aMMOHHUS, UX CBOWCTBA U MNPUMEHEHHUE.
Oxkcupet azota (I1) u (IV).



A30THasi KHCJIOTa, €€ CBOWCTBA M NpHUMEHeHue. HuTpaTel W HUTPUTHI, MpobieMa ux
coJiepKaHus B CEIbCKOXO3SMCTBEHHON MPOAYKIIUU. A30THBIE YA00pEHHUS.
Docdop.
Ctpoenue aroMa, alyIoTpOIus, CBOMCTBA 6esioro u kpacHoro gocdopa, uX MpUMEHEHUE.
OcHoBHble coenuHenus: okcupa ¢ocdopa (V) u oprodochopnas kucinora, docdarsl.
dochopHbIC YI00pEHHUS.
Yraepoa.
Crtpoenue aToMa, aJIoTPOIUs, CBOMCTBA MoauuKanuii, mpuMenenue. OKCUAbI yriepoaa
(Il) u (IV), ux cBoiicTBa 1 mpuMeHeHne. KapOoHaThl: KalblIUT, COJA, OTAIl, X 3HAYEHUE
B MPUPOJE U )KU3HU YETIOBEKA.
Kpemuni.
Crpoenue aTroma, KpUCTAaUIMYECKHN KPEMHHH, €ro CBOWCTBA M INpuMeHeHue. Okcun
kpemausi (IV), ero mnpuposHbie pa3sHOBUAHOCTH. CHUIUKAThl. 3HAUYEHUE COCIUHECHUM
KPEMHUS B JKMBOM M HEXUBOU Ipupoe. [IoHATHE O CHIIMKATHON MTPOMBIILIEHHOCTH.
JeMoHcTpanuu.
OOpas1pl rajJoreHoB — MPOCTHIX BellecTB. B3aumojelicTBUe rajoreHoOB ¢ HAaTpHUEM, C
almoMuHUEeM. BpbITecHeHHE XJjopoM Opoma WM HOJa W3 PAaCTBOPOB HX COJIEH.
B3aumoneiicTBue cepbl ¢ MeTaulaMd, BOJOPOJOM M KHUCJIOpOAOM. B3ammonenctBue
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ Menblo. lloriomieHue yriieM pacTBOPEHHBIX
BEIIIECTB WJIM ra3oB. BoccraHoBienne mMenu u3 ee okcuaa yrieM. OOpasiibl TpUPOIHBIX
coeIMHEHUN XJopa, cepbl, (dochopa, yriepona, kpemuus. OOpasibl BaKHEUIIUX IS
HapOJJHOTO XO03siCTBa CyJb(paToB, HUTPATOB, KapOOHATOB, pocdaToB. OOpa3Ikl CTEKIIA,
KEpaMUKH, [IEMEHTA.
JlabopaTopHbIe ONbITHI.
20. Ilonmyuenme u pacno3HaBanue Bojaopoga. 21. HMccinemoBanume mMOBEPXHOCTHOTO
HaTsDKEHUS BOAbL. 22.PacTBOpeHne nepMaHraHaTta Kajiusl WJIM METHOTO Kylopoca B BOJE.
23. I'mpparauust o6e3BoxkeHHOro cynbdata menu (II). 24. M3roroBieHue TrUICOBOTO
oTHeyYaTKa.
25. O3HakOMIJIEHHE C KOJUIJIEKIUEH OBITOBBIX (UILTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM
MUHEpAIbHOW BoAbL. 27. KauecTBeHHas1 peakuus Ha TaloreHua-uoHbl. 28. [lonydenue u
pacrnio3HaBanue kuciopoja. 29. I'openue cepbl Ha Bo3nyxe U B kuciopoje. 30.CrolicTBa
pazbaBieHHON cepHOM KuciaoTel. 31. M3yueHue cBoiicTB amMmmuaka. 32. Pacmo3naBanue
coset ammonus. 33. CBolicTBa pa30aBiIeHHONW a30THOM KHUCIOTHL 34. B3ammoneicTBue
KOHLIEHTPUPOBAHHOW a30THOM KUCIOTHI ¢ Mepto. 35. 'openne dochopa Ha Bo3yxe U B
kuciopoae. 36. Pacmo3naBanue ¢ocdaros. 37. T'openue yrias B kuciopojae. 38.
[Tonydenue yroJibHOM KHUCIOTHI W U3yueHHe ee cBoMcTB. 39. Ilepexon kapOoHATOB B
TUAPOKApOOHATEI.
40. Paznoxenue ruapokapbonara Hatpus. 41. ITlomydeHue KpemMHEBOM KHCIOTHI M
H3y4YECHUE €€ CBOUCTB.

IIpeameTHble pe3yJbTAThI 00yUeHUSA
Yyammiics A0JIKeH ymemp:
MCIIOJIB30BaTh MPU XAPAKTEPUCTUKE METAIJIOB U UX COCIMHEHUN MOHSITHUS: «HEMETAJIbI»,
«TaJIOTEHbD), «AJJIOTPOIHBIE BUJIOU3MEHEHUS», <(GKECTKOCTh BOJABDY, «BpEMEHHAas
KECTKOCTh BOJBD», KITOCTOSTHHAS )KECTKOCTh BOJIBI», «00Iast )KECTKOCTh BOJIBIY;
JaBaTh XapaKTEPUCTUKY XUMHUYECKHUX BJIEMEHTOB-HEMETAJJIOB (BOJAOpPOJA, TaJOrEHOB,
KHCIIOpOJa, cepwl, aszora, Qocdopa, yriaepoma, KpEeMHHS) IO WX TMOJOKEHUIO B
[Tepuoauyeckoii cucreme xumuueckux 3yemMeHToB J1. 1. MenneneeBa (XUMHUECKUN 3HAK,



MOPSAKOBBIA HOMEp, MEPHUOJ, TPyIla, MOATPYIIa, OTHOCUTENIbHAs aTOMHas Macca,
CTpoeHue aroma (3apsij sapa, YUCIO MPOTOHOB MU HEUTPOHOB B sJpe, OOIIEE YHCIIO
AJIIEKTPOHOB, paCIpe/iesieHHe JIEKTPOHOB MO 3JEKTPOHHBIM CIIOSIM), TTPOCTOE BEILIECTBO,
dbopmyna, HazBaHME M THUIl BBICHIETO OKCHUJA W THAPOKCUIA, (GopMyla M XapakTep
JIETYy4ero BOJOPOJHOTO COCTUHEHNS);

Ha3bIBATh COCAMHEHUS] HEMETAINIOB U COCTABIIATH UX (DOPMYJIBI 10 HA3BAHUIO;
XapaKTepu30BaTh CTPOCHHE, OOnIMe (U3MYECKHE U XHMHUYECKHE CBONCTBA MPOCTHIX
BEIIECTB-HEMETAJNIOB; OOBSCHATH 3aBUCHMOCTh CBOMCTB (MJIM MPECKa3bIBaTh CBOMCTBA)
XUMHUYECKUX DJIEMEHTOB-HEMETAIIOB (paanycC, HEMETANIMYECKUE CBOMCTBA AJIIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ CBOMCTBA 3JIEMEHTOB) H  00Opa3yeMbIX HUMHU
COEMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCUIOB M THAPOKCHUJIOB, JIETYUUX
BOJIOPOJIHBIX COEAMHEHUM, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MOJIOKEHUS
B [Iepronnueckoint cucreme xumuueckux 3meMmenToB . . Menaeneesa;

ONMKCHIBATh OOIIME XWMHUYECKHE CBOMCTBA HEMETAUIOB C IIOMOIIBID €CTECTBEHHOTO
(pyCCKOTO WU POJHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTAaBIIATh MOJIEKYJISIDHBIE YPaBHEHUS pEAKUUWA, XapaKTEPU3YIOIINX XUMHUYECKUE
CBOWCTBA HEMETAJUIOB U MX COCAUHEHHUM, a TAKXKE DJICKTPOHHBIE YPABHEHHUS MPOLECCOB
OKHCJICHHUSI-BOCCTAHOBJICHHS;

YPaBHEHHUSI SJIEKTPOJIUTUUECKON TUCCOLMALINK; MOJIEKYJISIpHBIE, IOJIHBIE M COKPAIllCHHBIE
MOHHBIE YPABHEHUSI PEAKIIUNA C YYACTUEM DJIEKTPOJIUTOB;

YCTaHABJIMBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY CTPOCHUEM aToOMa, XUMHUYECKOU
CBSI3bI0, TUTIOM KPUCTAJUIMUYECKON PEIIETKU HEMETAUIOB U UX COEAUHEHUM, UX OOIIUMU
(hbU3NYECKUMU U XUMUYECKUMU CBOMCTBAMU;

ONMKCHIBATH XMMHUYECKHE CBOWCTBA BOJOPOAA, TajJOre€HOB, KHUCIOpPOAA, CEphl, a30Ta,
dbochopa, rpadura, anrmaza, KpeMHHS U UX COCAMHEHUNU C MOMOIIBI €CTECTBEHHOIO
(pyccKOTO MU POJTHOTO) SA3bIKA U A3bIKa XUMUH;

OMUCKIBATH CIMIOCOOBI YCTPAHEHUS KECTKOCTH BOJbI U BBIMOJIHITH COOTBETCTBYIOIIUN UM
XUMHUYECKUM IKCIIEPUMEHT;

BBITIOJIHSATH, HAOJIOJAaTh U OMHCHIBATH XMMHUYECKHH HKCIEPUMEHT MO PACIO3HABAHUIO
MOHOB BOJIOpOJIa M aMMOHHUs, cynbdar-, kapOoHaT-, cuinukar-, ¢docdar-, XJIOpui-,
OpoMUJ-, MOIUI-MOHOB; JKCHEPUMEHTAIBHO HCCIEOBaTh CBOMCTBA METAJIOB U HUX
COEMHEHUI, pelaTh SKCIEPUMEHTANIbHBIE 3a1aun 110 TeMe « HemeTamiby;

ONUCHIBATh XWMHUYECKUW 3SKCIEPUMEHT C TMOMOIIBI €CTECTBEHHOIO (PYyCCKOro HWIIU
POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOAUTH PacUeThl IO XUMUUECKUM (HOpMYJiaM M YPaBHEHUSIM PEaKIMM, MPOTEKAOITUX
C Y4aCTUEM HEMETAJJIOB U UX COCUHEHUH.

MeTanpeaMeTHble pe3yJbTATHI 00y4eHuUst

Ydaamuiics 10JIKeH yMemb:

OpraHu30BbIBaTh y4eOHOE B3aUMOJEHCTBME B Trpynne (pacnpenensTh  poJiu,
JOTOBAPUBATHCS APYT C IPYTOM U T. 11.);

MPEABUJIETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

MOHUMATh IPUYUHBI CBOETO HEYCIeXa U HaXOUTh CIIOCOOBI BBIXO/IA U3 3TON CUTYAIlUH;

B JIMAJIOTE C YUYUTEJIEM YYUThCSI BHIPAOATHIBATH KPUTEPHUH OIIEHKU M OMPEACISATh CTEICHb
YCHENTHOCTA BBIMOJTHEHUSI CBOCU pabOThl W pabOTHl BCEX, HMCXOAS W3 HMEIONIUXCS
KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPUH OIIEHKH U MOJIb30BATHCS UMU B XOJ€E OLECHKHU U
CaMOOLICHKH;

OTCTauBaTh CBOIO TOUKY 3pEHHUS, apTYMEHTHUPYSI €€;



MOATBEPKIATh aPTyMEHTHI (paKTaMu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

CIlylIaTh JPYTUX, NBITATbCA IPUHUMATh JPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHUTD
CBOIO TOYKY 3pEHMSI; COCTABIIATH pedepaT Mo onpeneneHHoi popme;

OCYIIECTBJISITh KOCBEHHOE PA3CIUTENBLHOE 10KA3aTEIBCTRO.

Tema 4. IIpakTukym 2. CBoiicTBa coequHeHUi HeMmeTa/L10B (3 1)1

1. Pemennie skcriepuMeHTaIbHBIX 3a1a4 1o teMe «lloarpynma ramorenosy». 2. Pemienue
JKCIIEPUMEHTANIBHBIX 3amady  no Tteme «lloarpynma kucnopoma». 3. Pemenwne
JKCIIEpUMEHTANbHBIX  3amad 1o Teme  «lloarpymma  a3ora». 4. Pemenue
SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «lloarpymnmna yrnepoaa». 5. [lomyuenue, coOupanue
Y pacro3HaBaHUE ra3oB.

IIpenmeTHbIe pe3yJbTATHI 00yUEeHUSA

Yyammuiics 10/2KeH ymems.

oOpaiatbcsi ¢ JabOpaTOpHBIM O00OpYyJOBaHMEM M HarpeBaTeIbHBIMU MpUOOpaMU B
COOTBETCTBHHM C NMPABUIIAMU TEXHUKU O€30MaCHOCTH;

HaOmoAaTh 3a CBOMCTBAMHM HEMETAVIOB W UX COCAMHEHUN U SIBICHUSIMH,
MPOUCXOIAIINMU C HUMHU;

OMHCHIBATh XUMUYECKUM SKCIEPUMEHT C IOMOIIbI0 E€CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) SI3bIKA U A3bIKA XUMHUH;

JieJaTh BBIBOJIBI IO PE3YJIbTaTaM IMPOBEAEHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHble pe3yJibTaThl 00y4eHUs!

Yyanmiics 10J2KeH ymems:

OMpPENEIIATh, UCXOAS U3 y4eOHOU 3amaun, HEOOXOJUMOCTh MCIOJIb30BAHUSI HAOIIOACHUS
WJIM DKCIIEPUMEHTA.

1 Tlpu AByX4acoOBOM IJIAHUPOBAHUU MIPOBOJATCA TOJIBKO MpaKTHUYECKUE padoTsl 1, 2 u 5.
Tema 5. O0001mIeHHe 3HAHUI 10 XMMUH 32 KYPC OCHOBHOM IK0JbI. [loaroroska

K rocyaapcrBeHHoii urtoropoi arrecrauuu (I'A) (10 9)

Ilepuonnueckuit 3akoH u llepmoamyeckas cucrema xumuyeckux snemMeHtoB [l H.
MenpaeneeBa. @U3NUECKNAN CMBICIT MMOPAIKOBOIO HOMEPA 3JIEMEHTAa, HOMEPOB IIEPUOJA U
rpyIIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U X COCIMHEHUH B Mepruoaax
Y TPYyIIIax B CBETE MPEIACTABICHUI O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHUE NMepUOANYECKOro 3aK0OHa. BUIbI XUMHUUYECKUX CBSI3€W U TUIBI KPUCTAJUTMYECKHUX
pemieTok. B3auMocBs3b CTpoeHUss U CBOWCTB BeulecTB. Kiaccudukanus XMMHYECKHX
peakuuii Mo pas3IMyHbIM MPU3HAKAM (YUCIO M COCTaB PEarupyromux U o0pa3yromuxcs
BEILIECTB; HAJIMUUE

rpa”uibl pasaena (asz; TerioBo 3¢ @deKT; M3MeHeHue CTerneHeld OKHUCICHHUS aTOMOB;
MCIIOJIb30BAHUE KaTalM3aTopa; HampasieHue nporekaHus). CKOpOCTbh XUMHUYECKUX
peakiuii u (akTophl, BIUstomue Ha Hee. OOpaTUMOCTh XUMUUECKUX PEAKITUN U CIIOCOObI
CMEUIECHUS! XUMUYECKOTO paBHOBECHS.

IIpocTteie U cnoxHBIE BemiecTBa. MeTaiuibl 1 HeMeTaJulbl. ['eHeTndeckue psibl MeTaia,
HEMeTallla M MepexoJHoro Metaia. OKCHUIbIM TUIAPOKCUIbI (OCHOBAHHUS, KHUCIIOTHI,
amdoTrepHble THAPOKCHUABI), coiu. VX cocTaB, KiaccuduKaius U OOIIHe XUMHYECCKHC
CBONCTBA B CBETE TEOPUH DJIEKTPOIUTUYECKONU TUCCOLUALNH.

JINYHOCTHBIE Pe3yJIbTATHI 00yUeHHUs

VYyammiicss AOJKEH: 3HAmMb U HOHUMAMDB: OCHOBHBIE HCTOPUYECKUE COOBITHSA,
CBA3aHHBIE C pA3BUTUEM XHUMHM M OOLIECTBA; JIOCTHKEHUS B O0JaCTM XUMHH H



KyJbTYPHBIE TPAIUINH (B YaCTHOCTH, HAYYHBIE TPAIUIIMU) CBOCH CTPaHbI; OOIIEMUPOBLIC
JOCTUKEHMSI B 00JJACTH XMMHUHU; OCHOBHBIE IPUHIIMIIBI U IPABUJIA OTHOUIEHUSI K IPUPOJE;
OCHOBBI 3/10pOBOT0 00pa3a KU3HU U 3J0POBbECOEPETAIOINX TEXHOIIOTUl;

OpaBWiia NOBEACHUS B YPE3BBIUANMHBIX CHUTYallUsX, CBS3aHHBIX C BO3JEUCTBUEM
pa3IMyYHBIX BEILIECTB; OCHOBHBIE IpaBa U OOS3aHHOCTU TpaKAaHMHA (B TOM YHCIE
yydamierocsi), CBA3aHHbIE C JIMYHOCTHBIM, MPO(ECCHOHATBHBIM M YKU3HEHHBIM
CaMOOIIPEICIICHUEM;

COLIMAJIbHYIO 3HAUMMOCTb U COJIepKaHue podeccuil, CBSI3aHHBIX C XUMUEIH;
UCNbIMBIEAMDH. YyBCTBO TOPAOCTU 3a POCCUUCKYIO XMMHUYECKYIO HAYKy M YBAXKEHHE K
UCTOPUH €€ Pa3BUTHS; YBAXKEHHE W NMPUHATHE JOCTHXKEHHM XMMHH B MHPE; JIFOOOBb K
MPUPOE; YBAKEHUE K OKPYKAIOIINM (yYalllUMCsl, YYUTEIAM, POJUTENSM U JIp.) — YMETh
CIIyIIaTh W CHBIIIATh MapTHEpa, MPU3HABATH MPaBO KaXJIOTO Ha COOCTBEHHOE MHEHHE,
MPUHUMATh PEIICHHUS C YYETOM MO3MLMN BCEX YYAaCTHUKOB; YYBCTBO IMPEKPACHOTO M
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIECTB M HX IMPEBpPALICHUMN;
CaMOYBaX€HHE U YMOLIMOHAJIbHO-TIOJI0XKHUTEIbHOE OTHOILLIEHHUE K ceOe;

npuszHaeamp: I1EHHOCTb 3J0pOBbS (CBOET0 U JIPYruX Jtojel); HEOOXOIUMOCTb
CaMOBBIPAKEHUS, CAMOPEAIN3ALNH, COLUATBHOTO NPU3HAHUS;

0CO3Haeamp: TOTOBHOCTb (WM HETOTOBHOCTh) K CaMOCTOSATEIbHBIM IOCTYIKAM H
JIEUCTBUSM, OTBETCTBEHHOCTh 3a HX pe3yJdbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTb)
OTKpPBITO BBIpAXKaTh M OTCTAaWBATH CBOKO IO3MIMI0 M KPUTUYHO OTHOCHUTBCS K CBOUM
MOCTYIIKaM;

nposaenAms:  SKOJOTMYECKOE  CO3HaHUE;  JOOpOKENaTeNbHOCTb,  JOBEpUE U
BHUMATEJIbHOCTB K JIFOJISIM, TOTOBHOCTb K COTPYAHUYECTBY U JIPYKOE, OKA3aHUIO TOMOLIU
TeM, KTO B HeH HyxXJIaerca; O0OOOUIEHHBI, YCTOWYMBBIA UM U30UpaTENIbHbBIN
MO3HABATEJIbHBI MHTEPEC, MTHUIIMATUBY U JTIO003HATEILHOCTh B U3yYEHUH MUPA BEILECTB
U peaKIui; 1eIeyCTPEMIICHHOCTh U HACTOMYUBOCTh B IOCTUKEHHUH 1ieJIel, TOTOBHOCTh K
MPEOJIOJICHUIO TPYJHOCTEH; YOEXKJAEHHOCTh B BO3MOKHOCTU IO3HAHMSI TMPUPOJIBI,
HEOOXOJUMOCTH Pa3yMHOI'O HCIOJB30BaHUS JOCTH)KEHMH HAyKd U TEXHOJOTUH Jis
pa3BUTHS OOIIECTBA,

yMmemp: YCTAHABIIMBATh CBSI3b MEXKIY LEIBIO M3YYEHUS XUMHUU M TEM, JJI1 YEro OHa
OCYLECTBIISETCS (MoTHBaMM); BBIIIOJIHATH KOPPUTUPYIOLLYIO CaMOOLICHKY,
3aKJIFOYAIOLIYIOCS] B KOHTPOJIE 3a MPOLIECCOM M3YUEHUS] XUMUU U BHECEHUH HEOOXOAMMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX JTalaM M CcHocodam M3yueHusi Kypca XUMUH;
BBITIOJIHATh PETPOCIEKTUBHYK) CAMOOLICHKY, 3aKJIFOYAIOLIYIOCS B OLIEHKE IpolEecca U
pe3yibTaTa U3y4dyeHHUs Kypca XMMHUHM OCHOBHOW HIKOJIBI, MOJBEJEHUU MUTOTOB HAa OCHOBE
COOTHECEHU LIEJIEN U PE3yJIbTATOB;

CTPOUThH U3HEHHbIE U MPO(EeCcCHOHATbHBIE MJIAHBI C YYE€TOM KOHKPETHBIX COIMAIbHO-
HUCTOPUYECKUX, MOJIUTHUYECKUX M IKOHOMHYECKUX YCIOBUM; OCO3HABATh COOCTBEHHBIE
LIEHHOCTH U COOTBETCTBUE UX

MPUHUMAEMBIM B KU3HU PEUICHUSIM; BECTH IUAJIOT Ha OCHOBE PABHOIMPABHBIX OTHOIICHUI
Y B3aMMHOI'O YBa)KEHUS; BBIIEIATh HPABCTBEHHBIM aCHEKT MOBENECHHUS U COOTHOCUTH
MOCTYNKU (CBOM M JPYTHX JIIOJEH) U COOBITUS C MPUHATHIMU 3TUYECKUMU HOpPMamH; B
nmpefenax CBOMX BO3MOKHOCTEW NPOTHBOJECUCTBOBATH JEUCTBUSAM W BIMSHUSAM,
MPEICTaBIISIONINM YIPO3Y KU3HHU, 37J0POBBIO M 0€30MaCHOCTH JIMYHOCTH U OOIIECTBA.



YYEBHO - TEMATUYECKHWM IJTAH (8 kaacc)

No KomunuecTBo B Tom umcre
n/m Tema 4acoB 1a060paTOPHBIX U KOHTPOJIbHBIX PadoT
MPAKTUIECKUX PabOT
1. BBenenue 4 - -
2. ATOMBI XUMHUYECKHUX JIEMEHTOB 10 - 1
3. IIpocThlie BelecTBa 6 - 1
4, CoenuHEHNST XUMHUYECKUX DJIEMEHTOB 14 - 1
5. N3MeHenus, IpoucXosiiue ¢ BemeCcTBaMU 12 - 1
6. [Tpaxtuxym Nel.IIpocreiiue onepaiuu ¢ 3 3 -
BEIIIECTBOM
7. PactBopenue. PactBopel. CBoiiCTBa pacCTBOPOB 18 - 2
AJIEKTPOIUTOB
8. [TpakTrkym No2.CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB 1 1 -
Hroro 68 4 6




YYEBHO - TEMATUYECKHWM IIJTAH (9 kaacc)

Ne Tema ypoxka KonuyectBo B Tom umcrme
/T 4acoB Ja00paTOPHBIX U KOHTPOJIbHBIX PaboT
MPaKTHYECKUX padboT
1. Beeaenue. OOmas xapakTepUCTHKAa XUMHYECKUX 10 1
JJIEMEHTOB
2. Mertans 14 1
3. [TpakTrkym Nel. CBoiicTBa METAILIIOB U UX 2 -
COCIMHEHUN
4, HewmeTauibl 25 1
S. [TpakTrkym Ne2. CBoiicTBa COeIMHEHUN HEMETAUIOB | 3 -
6. OpraHnyeckue COeqMHCHUS 14 2
Hroro 68 S




Onncanne y4eGHO-MeTOANYECKOT0, MATEPHAIBLHO-TEXHUYECKOT0 U
nH(OPMAINOHHOT0 00ecnedeHUsi 00pa30BaTeIbHOI0 Mpolecca.

Y4yeOHO — MeTOAHYECKOE O0ecTIeueHne

Y4eOHO-METOAMUECKHI KOMIUIEKC JUIsi HW3y4deHuss Kypca Xumuu 8-9 Kiaccax,
CO3/IaHHBIA ~ aBTOPCKUM KOJJIEKTUBOM  1oj  pykoBojacTBoM O.C. ['aOpuensiHa,
COJICPKUT, KpOME YYEOHHWKOB, y4eOHO- METOIWYECKHE M IUAAKTUYCCKHUE TMOCOOwUS,
TETPaau JIJIsl BBITIOJHEHUS Ja00PaTOPHBIX U IPAKTUICCKHUX PAOOT .

YMK «Xumus.8xiaace»

1. Xumus.8 ximace. Yueonnk (aBtop O. C. ['abpuensn).

2.Meroanaeckoe nmocodne.8-9 kmaccrl (aBTopel O.C. I'abpuensH, A.B. Slmrykosa).
3.HacronpHass kHura yumrena. 8ximacc (aBroppr O. C. Tabpuensn, H.IL
BockoboitaukoBa, A. B. Smrykona).

4.Pabouas terpanb. Skiacc (aBtopsl O.C. I'abpuensan, C.A. Cnaakon).

5.KontpoinbHbie 1 ipoBepouHbie padoThl. 8 kinacc (aBropbl O. C. ['aGpuensH u ap.)
6.XuMusl B TeCTax, 3aj1ayax, ynpaknenusx. 8-9 kmaccel (aBropsl O. C N'abpuensn, H.
I1. BockoboitHUKOBA).

7.Terpaab a1 1a00paTOPHBIX OIBITOB U MpakTUYeckux pador. 8 kimacc (aBtopsl O. C.
I'aGpuensn, A. B. fmykoBa).

8. Xumudeckuii skcnepuMeHt B 1ikoie. 8 kiacc (aBropsl O.C. I"'abpuensn, H.H.PyHoB,
B. 1. ToakyHOB).

9. Xums. 8kJ1acc. DNEKTPOHHOE MYJIbTUMEIUNHOE U3aHUE.

YMK «Xumus. 9 kjaace»

1. Xumus. 9xnacc. YueOnuk (aBrop O. C. 'abpuernsin).

2.Meroauueckoe nocodue.8-9 knaccol (aBTopel O.C. ['abpuensan, A.B. Surykosa).
3.T'abpuensu O. C., OctpoymoB U. I'. Hactonphas kuura yuutens. Xumus. 9 K J.:
Meroanueckoe nmocooue. — M.: Jpoda, 2010r

4. Xumust. 9 k 1.: KoHTpoiapHbIe U MpoBepoyHbie paboThl K yueobuuky O. C. ['abpuensna
«Xumus. 9 / O. C. I'abpuensu, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: Jlpoda,
20009r.

S5.T'abpuensa O. C., OctpoymoB U. I'. Mzyuaem xumuro B 9 k .. Jlmmaktuueckue
Marepuasbl. — M.: bk mmroc, 2009r.

6.I'abpuensn O. C., AmykoBa A. B. PaGouas terpanp. 9 x a1. K yuebnuky O. C.
[Mabpuensna «Xumus. 9». — M.: [Ipoda, 2012r.

7.Tabpuensu O. C., BockoboitnukoBa H. I1. Xumus B Tectax, 3agadax, ynpaxHeHHUsIX.
8— 9 k1. — M.: [Ipoda, 2009t

8. XUMHUYECKHM dKCIIepUMEHT B 1ikose. 9 kiacc (aBtopsl O. C. I'abpuesnsin).

9.Xumus. 9 knacc. DIEKTPOHHOE MYJIbTUMEIUNHOE U3IaHUE.

10.ITpumepHass mporpamMmMa OCHOBHOrO oOImmIero oOpa3oBaHUs IO XUMHUH (0a30BBIH
YPOBEHB);

11.ABropckass mporpamma O.C.I'aGpuensna, cooTBeTcTByomas deneparbHOMY
I'ocynmapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIAPTY OCHOBHOTO 00IIero oOpa3oBaHUs U
nomyiieHHass MuHucTepcTBOM oOpa3zoBanus u Hayku Poccuiickoit deneparumn
(O.C.I'abpuensn. A.B. Kymnmosa. IIporpamma ocHOBHOTO 001Iero o0pa3oBaHHs IO
xuMuu. 8-9 kiacchel. oOmeoOpazoBarenbHbix yupexaenuin / O.C.l'abpuensH. A.B.
Kynmoga. — M.: JIpoda, 2012r./.

Jluteparypa, pekoMeHIyemasi JAJis yqaluxcsl.



- OCHOBHasl TUTEpaTypa
INabpuensa O.C. Xumus: 8 knacc : yueOHHK 111 001e00pa3oBaTeIbHBIX YUPEIKICHHUI.
— M.: lIpoda.
- IONIOJTHUTENIbHAS TUTEepaTypa
1. Kypnan «XuMHUs B IIKOJIEY;
2. Kontpen - Xwumms pus Bcex (http://kontren.narod.ru). - wuHbOpMaImOHHO-
00pa3oBaTeIbHBINA CAUT JUIS T€X, KTO U3y4aeT XUMHIO, KTO €€ IIPENoIacT, AJIsl BCeX KTO
UHTEpEeCyeTcs XUMHECH.
3. Anxumuk (http://www.alhimik.ru/) - oguH W3 JIy4IIMX CalWTOB PYCCKOS3BIYHOTO
XUMHUYecKoro MIHTepHEeTa OpUEHTUPOBAHHBIM HA YUUTENS U YUCHHKA, MPEToaBaTes U
CTy/ICHTA.
4. DHIMKJIONEANYCCKUM CIIOBAPh FOHOTO XMMHUKA
3. Menuapecypchl.
[J CD «Heopranundeckasi XuMHsD», U3JIaTEIbCTBO «Y YUTEIIb
[J CD «IlIxona Kupumta u Medoaus», n34aTeIbCTBO « Y YUTEIIbY
[J Xumus. [Ipocsemenue «Heopranuueckast XuMusi»,. 8 Kiacc. (Ha 2-X JUCKax)
[ Xumus (8-11 knacc). Bupryanbhas npadopaTopus (yaeOHOE AIEKTPOHHOE U3IaHUE)

MarepuajbHO-TEXHHYECKOE 00ecreyeHue

Jist oOy4yeHUs ydwaluxcs OCHOBHOW IIKOJIBI B COOTBETCTBHU C TpPeOOBaHUSIMHU
denepallbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENBHOTO  CTaHAapTa HEoOXoAnMa
peanm3anus  JEATEIBHOCTHOTO  moaxona. JleaTenpbHOCTHBIM  moAXoa  TpeOyeT
MTOCTOSTHHOM OTIOPBI Mpoliecca 00ydYeHUsT XMMHUHU Ha JIEMOHCTPAIMOHHBIA YKCIIEPUMEHT,
MIPAKTUYECKHUE 3aHITHS U JTa0OPATOPHBIC OMBITHI, BBITIOJIHIEMbIC ydarmumucs. Kaduner
XUMHHA OCHAIEH KOMILIEKTOM JIE€MOHCTPAIIMOHHOTO U JIa0OpaTOPHOTO 00O0PYAOBAHUS
M0 XUMHH JIJIT OCHOBHOM IIKOJIBI. B KaOMHETE XMMHM OCYIIECTBIISIOTCS KaK YpOUHas,
TaKk U BHEYpOuHas (POpMbI Yy4eOHO-BOCIUTATEIBLHON NEATEILHOCTH C YYallUMUCS.
OcHamienue B OoJbIedl 4acTu COOTBETCTBYeT llepeuHto o0opymoBaHusl KaOWMHETa
XUMUU W BKJIIOYACT pa3UYHbIe THUIBI CPEACTB O0O0yueHUs. bonblnyio dYacTh
000OpYyIOBaHUSI ~ COCTAaBISIIOT ~ YUEOHO-TIpAaKTHUECKOe H  yueOHO-TlabopaTopHOe
0o00opyI0BaHUE, B TOM YHUCJIE KOMIUIEKT HATYpPaJIbHBIX OOBEKTOB, MOJIETH, TPUOOPHI U
WHCTPYMEHTBl JUII  TPOBEICHUS JEMOHCTPAllMA W  MPAKTHYECKUX  3aHSATHH,
JIEMOHCTPAIIMOHHBIEC TAOIHUIIBI, BUIC0, ME/IA OCHAIIICHHE.

B xoMImiekT TeXHHYECKMX M MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX CPEJICTB OOYYCHHS
BXOJIAIT: ammaparypa Ui 3aluceil ¥ BOCIPOU3BEICHUS ayAro- M BHICOMH(OPMAIIHH,
KOMITBIOTEP, MYJIBTHMEIHA IMPOCKTOP, JOCKA C HHTEPAKTUBHOMN MPHUCTABKOH, KOJIJICKITHS
MeHna-pecypcos, BbIxo ] B IHTepHeT.

Hcnonb30BaHne 37IEKTPOHHBIX CPEICTB 00yUEHHUs TTO3BOJISIOT:

* AKTUBHM3MPOBATh JEATEIBHOCTh OOYYaIOIIUXCs, TONydaTh OoJiee BBICOKHE
KaueCTBCHHBIC PE3YJIHTATHl OOYUCHMUS;

* mpu mnoaroroBke k EI'D obecrmeunBath CaMOCTOSITENBPHOCTh B OBJIAJICHUU
CoJIep>)KaHuEM Kypca.

* popmupoBats UKT - KOMIIETEHTHOCTH, CITOCOOCTBYIOIIYIO YCTEIIHOCTH B YYCOHOU
NEeSTETHbHOCTH;

* popmupoBats YVY/I;



HarypaabHble 00bekThl. HaTypanbHbie 0OBEKTHI, UCMOJIb3yEeMbIE B OOYYCHUN XUMHH,
BKJIFOYAIOT B Ce€0Sl KOJUICKIIMM MUHEPAIOB M TOPHBIX MOPOJ, METAIJIOB W CIUIABOB,
MUHEpaIbHBIX YIO0OpEHUH, IIaCTMACC, KaydyKoOB, BOJIOKOH W T. 1. O3HaKOMIJICHHE
yJamuxcsi ¢ o0pasllaMu HCXOIHBIX BEIIECTB, IMOJIYNPOAYKTOB M TOTOBBIX HW3IETUN
MTO3BOJISIET TIOJIYYHTh HATJISITHOE MPECTaBIeHNE 00 ATUX MaTepHualiaX, X BHEIIHEM BHJIE,
a TaK’Ke€ 0 HEKOTOPHIX (M3MUECKUX CBOMCTBAX. 3HAYUTEIbHBIC YICOHO-TTO3HABATEIILHBIE
BO3MOXHOCTH MMEIOT KOJIJIEKIIMM, U3TOTOBJIECHHBIE caMUMU oOyuaromuMmucs. [Ipenmers
JUTSL TAKUX KOJIJIEKIIUNA COOMPAIOTCS BO BPEMsI SKCKYPCHUI U IPYTUX BHEYPOUHBIX 3aHITHM.
Komiekiun ucnoap3ytoTcsl TOJNIBKO ISl 03HAKOMIICHUS Y4YalIUXCsl ¢ BHEIIHUM BHJIOM U
(GU3MYECKUMU CBOMCTBAMHU H3ydaeMbIX BEIIECTB M MarepuaioB. s mnpoBeneHus
XUMHUYECKUX OIBITOB KOJIJICKIIMHA UCTIONh30BATh HEJb3S.

XuMHYeCKHe PeaKTUBbI U MaTepuajbl. OOpaiieHrue co MHOTUMH BEIIECTBAMU TpeOyeT
CTPOTOro COOJIIOJICHUSI TPABUJI TEXHUKH O€30MaCHOCTH, OCOOCHHO MPH BBITOJTHEHHUH
OTMBITOB CaMUMU ydaliuMmucs. Bce HeoOxoIuMbie Mepbl TIPEIOCTOPOKHOCTUA YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTAX W HHCTPYKIMSIX, a TaKKE B MOCOOMSX ISl YUUTENel
XUMUH.

Hauboinee yacTo nucnonb3yemMble peakTUBbI U MaTEPUAIIBIL:

1) mpocTeie BemiecTBa - MeAb, HATPHM, KaJdbIUi, aJIOMUHHUMA, MarHui, >Keie30, IHHK,
cepa;

2) okcuasl — Menu (II), kanwius, sxenesa (I1I), maraus;

3) KHCIIOTHI - COJISIHAsI, CepHAasi, a30THAS;

4) ocHOBaHUA - THAPOKCUJ HATPHs, TUAPOKCHUI KaIbIHUsA, TUAPOKCUA Oapusi, 25%-HbIi
BOJIHBIM paCTBOP aMMUAKa;

5) conu - xmopuasl Hatpusa, meau (II), sxeneza(Ill); HuTpaTsl kKanus, HaTpus, cepelpa;
cynbdarer meau(ll), sxemesza(ll), sxeneza(lll), amroMunHusi, aMMOHUSA, Kajius, OPOMU]
HaTpus;

6) OpraHMYecKHE€ COEAMHEHHUS - Kpaxmas, TIULEpPHH, YKCYCHas KHUCI0Ta, METUIIOBBII
OpaHXKeBbIH, peHoyTanerH, JTaKMyc.

Xumunuyeckasi Jad0opaTopHasi MoCy/aa, anmaparbl U NpuOOpbl. XUMHUYECKAs MOCyAa
noApa3fensiercss Ha JBE TPYNIbl: JJIs  BBIIOJHEHUS OMNBITOB yYalIUMUCA U
JIEMOHCTPAIIUOHHBIX OTBITOB.

[Ipubopsl, anmapaTsl U YCTAHOBKH, UCIOJIb3yEMbIE HA YPOKaX XUMUH, MOJIPA3ACISIOT Ha
OCHOBE TNPOTEKAIOIMX B HUX (PUBHMYECKUX M XUMHYECKUX IPOILIECCOB C y4YaCTHUEM
BEIIIECTB, HAXOISIIIINXCS B Pa3HBIX arperaTHbIX COCTOSHUSX:

1) mpubopsl mns paboOThl C Tra3amM - TMOJydYeHHE, COOMpaHWE, OYMCTKA, CYIIKa,
MOTJIONIEHUE Ta30B; PEaKIMU MEXIY MOTOKAMU T'a30B;

2) anmapathbl ¥ MPUOOPHI TSI OTIBITOB C KUJKUMH U TBEPABIMH BEIIECTBAMU - TIEPETOHKA,
(GUIBTPOBaHKE, KPUCTAJUTH3AIINS, MPOBEACHUE PEAKIM MEXIy TBEPABbIM BEIIECTBOM U
KUJKOCTBIO, KUJKOCTBIO U KUJIKOCTHIO, TBEPBIMU BEILIECTBAMHU.

Bue aToit knaccudukanum HaXoaATCs ABE TPYIIBI YIeOHOW anmapaTyphl:

). nnsa u3ydeHus: TEOPETUUECKUX BOMPOCOB XMMUHU - WILIIOCTPAIMs 3aKOHA COXPAaHECHHS
Macchbl BEIIECTB, JEMOHCTpALMS SJIEKTPOIPOBOJHOCTA PACTBOPOB, JIEMOHCTpALIMS
JIBW)KEHUSI HOHOB B DJIEKTPUYECKOM TOJIE; ISl U3YUYEHHS] CKOPOCTH XUMUYECKOW PEAKLIUH
U XUMUYECKOTO PABHOBECHSI;



2). WIS WLTIOCTPAIMM XUMHUYECKHX OCHOB 3aBOJICKUX CIIOCOOOB TOJIYYEHHS HEKOTOPBIX
BEIIIECTB (CEPHOU KUCIOThI, aMMHUaKa U T. I1.).

BcnomoratenbHyt0 pojib  UTPAIOT W3MEPUTEIBHBIE W HarpeBaTelbHBIC TPHOOPHI,
pa3TUYHBIC TPUCTIOCOOICHUS IJISI BHITTOJTHCHHUSI OTTBITOB.

Mopaenu. OObEeKTaMH MOJEIUPOBAHUS B XHUMHUHU SIBIISIFOTCS aTOMBI, MOJICKYJIbI,
KPHCTAJUTBI, 3aBOJICKHME amapathl, a TAKXKE MPOUCXOIAIINE TpoIecchl. B mpenomgaBanun
XUMHUHU HUCIOJB3YIOTCS MOJIEIN KPUCTAUIMYECKUX PENIeTOK anmasza, rpadura, Cepsl,
dbocdopa, okcuaa yriepona(IV), riona, xenesza, meau, marausi. Habopel Mojesneit aToMoB
JUISL COCTaBJICHUS IAPOCTEPKHEBBIX MOJEIEH MOJEKyJI MpU HU3YyUYEHHUU OPraHuyecKOn
XUMUH.

Yu4eOHble mocoOusi HA MeYaTHO# ocHOBe. B mpoiiecce 00ydeHUs XUMUU UCTIOJIb3YIOTCS
cienyromue TaOIUIbl TMOCTOSHHOTO dSKcroHupoBanus: «llepuonnueckas cucrema
xumudeckux snemeHtoB J[. M. MenneneeBa», «Tabnuiia pacTBOPUMOCTH KHUCIOT,
OCHOBAHHUU U COJEN», « INEKTPOXUMUYECKUH PsII HAPSKEHUN METAIIOBY.

Jlis OopraHu3aliyd CaMOCTOSITENIFHOW PabOThl OOYYArOMIMXCS HAa YPOKAaX MCIOJIB3YIOT
pa3HOOOpa3HbIe TUIAKTUYECKHE MaTepHaIbl: TETPaad Ha TIEYaTHOW OCHOBE, KAPTOYKHU C
3aJIaHASIMH PAa3HOW CTETICHU TPYAHOCTH IS U3YUYEHUS HOBOTO MaTepHuaia, CaMOIIPOBEPKHU
Y KOHTPOJIS 3HAHUK YUaIXCsl.

JKpPaHHO-3BYKOBbI€ CPeACTBAa 00y4eHUsl. DKPAaHHO-3BYKOBBIE MOCOOUS JEIATCA HA TPU
OOJpIIIE TPYMNIbl: CTAaTUYHBbIC, KBA3WJUHAMUYHBIE W AUHaAMUYHbIC. CTaTUYHBIMU
HKPAHHO-3BYKOBBIMU CPEJICTBAMH OOYy4YEHUSI SBISIOTCS JTUa(UIBMBI, JTUATIO3UTUBBI
(crmaiipl), eQMHUYHBIC TpaHcmapaHThl misi TpadorpoexTopa. Cepun TpaHCIAPAHTOB
MO3BOJISIIOT MMHUTHPOBATh JIBIDKCHHME ITYyTEM IIOCJEA0BATEILHOTO HAJOXKEHUSI OJHOTO
TpaHCHapaHTa Ha JApyrod. Takue cepur OTHOCSAT K KBa3WJUHAMUYHBIM SKPaHHBIM
OCOOUSIM.

JIMHAMUYHBIMM ~ DKPAHHO-3BYKOBBIMH  TMOCOOHMSIMH  SIBIISIIOTCSL  TIPOM3BEACHUS
KuHeMaTorpada: ToOKyMEHTAIbHOT0, XPOHUKAIBLHOTO, MYJIbTUILIUKAIIMOHHOTO. K 3TOH *Ke
TPYIIEe OTHOCATCS OSKPAaHHO-3BYKOBBIC CPEACTBA OOYyYCHHS, I TPEAbIBICHUS
nH(OpPMAITUH KOTOPHIX HEOOXOAMMa KOMITBIOTEpHAS TEXHUKA.

Texnuueckue cpeacrsa oOyueHus. [Ipy KOMIUIEKCHOM MCIIONB30BaHUU CPENCTB
oOydeHHus: Heu30eXkEeH BOIMPOC O BO3MOXKHOCTM 3aMEHbl OJHOTO MOCOOHUS JPYTruM,
HampUMep JEMOHCTPAIIMOHHOTO WM J1a0OpaTOPHOTO OMbITa €ro Hn300pakeHWeM Ha
skpane. MHpopmarus, coaeprkamascs B 3KpaHHOM ITOCOOHH, MPEICTABISIET COOOM JIMIIIb
OTpaX€HUE PEATbHOTO MUPA, ¥ TIOOTOMY OHA JI0JHKHA UMETh OTOPY B UyBCTBEHHOM OTIBITE
oOyyvaroruxcsi. B mpotuBHOM ciydae ¢GopMHUPYIOTCS HENpaBWIbHBIE U (POpMabHBIC
3HaHus. OcoOeHHO omacHO (POPMUPOBAHUE MCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX
MIPEICTABJICHUM, TTOCKOJIBKY SKPAaHHOE TIPOCTPAHCTBO W BPEMS 3HAYUTEIIBHO OTINYAIOTCS
OT pEaJbHOTO MPOCTPAHCTBA U BPEMEHU. DKPAHHOE MTOCOOME HE MOXKET 3aMEHHUTH COOOM
peanbHBIA OOBEKT B TMPOIECCE €ro IMO3HAHWS BBHUIY TOTO, YTO HE MOXET OBITh
MCTOYHMKOM YYBCTBEHHOTO ONBITA O CBOMCTBAaX, CYNIECTBEHHBIX MPH HU3YYCHHH XHMHH:
[[BETE, 3alaxe, KPUCTALIMYECKOM CTPOCHHM M T. J. B TO ke BpeMs NpH HaJIUIUH y
yYaIUXCs JIOCTATOYHBIX UYBCTBCHHBIX 3HAHWH Ha HEKOTOPBIX JTamax OO0ydYeHUs
BOCITPOM3BEJICHUE XMMHYECKOTO OIBITa B JKPAHHOM ITOCOOMHM MOXET OBITh OoJiee
11e1€CO00pa3HbIM, YEM €0 TOBTOPHAS JEMOHCTPALIMS.



