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1. IlnanupyemMble pe3yibTaThl OCBOCHUSI Y4eOHOI0 npeaMeTa « XHMH»
1.1.  Jluunocmmnoie pezyniomamul océoenus

JIMYHOCTHBIE PE3YNNbTAThl OCBOSHHS IPOTPAMMbI OCHOBHOT'O O0IIIEro 00pa30BaHMs JOCTUTAIOTCS
B X0JIe 00y4YEeHHUsI XMMHUHU B €IUHCTBE Y4€OHOI M BOCIIUTATEIbHOM JESITEIbHOCTH OpPraHU3alluu B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMM B OOILECTBE MpPaBUIAMU U HOpPMaMH NOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN O0yUYarOLIUXCSL.
JIMuHOCTHBIE pe3yJbTaThl OTPAXkKAOT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTU!

1.1.1. I'pa’xkaaHCcKOro BOCIUTAHUS

IIpencraBneHuss O COLMAIBHBIX HOPMax M IPAaBWIAX MEKIMYHOCTHBIX OTHOLUEHUM B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYrMX BUJAX NEATEIbHOCTH; TOTOBHOCTH K pa3HO0Opa3HOU
COBMECTHOHM JIeSITETFHOCTH MPHU BBITOJHEHUH YYeOHBIX, IIO3HABATEILHBIX 3314, BBHIIIOJHEHUU
XMMHYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX IIPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
Y B3aUMOIIOMOIIM B Ipoliecce 3TOM Y4eOHOM JEsATENbHOCTH; I'OTOBHOCTU OLIEHUBAaThb CBOE
IIOBEICHNE U TOCTYNKM CBOUX TOBapMILEH C IO3MLHH HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCIIEICTBUM IIOCTYIIKOB;

1.1.2. ITaTpHOTHYECKOT0 BOCITUTAHUS

Poccuiickas rpaxaaHckas HIEHTHYHOCTh (IaTpUOTU3M, yBaxeHHe K OTeuecTBy, K MPOLULIOMY U
HAaCTOSIIIEMY MHOTOHALMOHAJIBHOIO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JOJra MEpPEN
Ponunoit, unentudukanus cedst B KayecTBe IpakJaHuHa Poccuu, CyObEeKTHBHAs 3HAUUMOCTh
UCIIOJIB30BAaHUsl PYCCKOIO sA3bIKa M SI3bIKOB HaponoB Poccuu, oco3HaHHMEe UM OUIyLIEHUE
JUYHOCTHOM CONpPHYACTHOCTU CyapOe poccuiickoro Hapoaa). Oco3HaHME STHUYECKOU
IIPUHAUIC)KHOCTH, 3HAHWE WMCTOPHUU, SA3BIKA, KYJIBTYpPhl CBOErO HApoJa, CBOErO Kpas, OCHOB
KyJIbTYpHOrO Haclieaus HapoJoB Poccum u uyenoBeuecTBa (MICHTUYHOCTb YEJIOBEKa C
POCCUMCKOM MHOTOHAallMOHAJIBHOW  KYJBTYPOH, COIPHUYACTHOCTb HCTOPUM HApOJOB H
roCcyJapcTB, HaXOAMBIIMXCS Ha TEpPPUTOpUU CcoBpeMeHHOW Poccum); uHTepuopH3auus
FYMaHUCTUYECKUX, JIEMOKPATUYECKUX U TPAJAULMOHHBIX IIEHHOCTEH MHOIOHAIlMOHAIBHOIO
poccuiickoro oOmectBa. Oco3HaHHOE, YBa)XUTENbHOE M J1OOpOXKEIaTeabHOE OTHOLIEHHE K
UCTOPUH, KYJIbTYpE, PEJIUTUH, TPAJULMAM, S3bIKaM, LEHHOCTAM HapoaoB Poccum u HaponoB
Mupa.

1.1.3. JIyXOBHO-HPABCTBEHHOTI0 BOCHUTAHHUSI HA OCHOBE JIMYHOCTHOTO  BBIOODA,
dopMHpOBaHHE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOI'O IIOBEIEHHUS, OCO3HAHHOTO U
OTBETCTBEHHOI'O OTHOUIEHHUSI K COOCTBEHHBIM IIOCTYyNKaM (CIOCOOHOCTh K HPaBCTBEHHOMY
CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAXKUTEIBHOE OTHOLIEHHE K PEIUTHO3HBIM
YyBCTBAM, B3IJISAaM JIIOAEM WM MX OTCYTCTBHIO; 3HAHME OCHOBHBIX HOpPM MOpalld,
HPABCTBEHHBIX, JYXOBHBIX MJI€AJIOB, XPaHUMBIX B KYJIBTYPHBIX TpaauLusax HapoaoB Poccuw,
FOTOBHOCTh HAa HMX OCHOBE K CO3HATEIIbHOMY CaMOOTPAaHWYEHHIO B TOCTYIKaX, MOBEACHUH,
pPacTOYUTENLHOM NOTPEOUTENLCTBE; CHOPMUPOBAHHOCTH IMPEJICTABIECHUI 00 OCHOBaX CBETCKOU
ATUKH, KYJbTYpPbl TPAAULIMOHHBIX PEJIUTHM, UX POJIM B pa3BUTHH KYJIbTYphl U ucTopun Poccuu u
4eJ0BEYECTBA, B CTAHOBJIIEHUU T'PAaXXJTaHCKOTO OOIIECTBA U POCCUHCKOM TOCYAapCTBEHHOCTH;
NOHMMAaHHWE 3HAYEHUS HPABCTBEHHOCTH, BEPhl W PEIUTMM B JKU3HU 4YEJIOBEKa, CEMbU U
obmectBa). CHopMUPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHIO; YBAKUTEIBHOI'O
OTHOLIEHUSI K TPYyAy, HAJMYHME OMNbITa y4acTUs B COIMAIbHO 3HAauMMOM Tpyae. Oco3HaHue
3HaYeHHUs CEMbU B JKM3HM YEJOBEKa M OOINECTBa, NMPUHATHE LEHHOCTH CEMEMHOHN KHU3HH,
YBa)XXUTEIbHOE U 3a00TIMBOE OTHOLIEHHE K YJI€HaM CBOEH CeMbHU.

1.1.4. DcTeTnyecKOro BOCHUTAHUA

[To3HaBaTeNbHBIX MOTHMBOB, HANpaBICHHBIX HAa IIOJIYYEHHE HOBBIX 3HAHUW IO XHMHUH,
HEOOXOMUMBIX Ui OOBSICHEHUS HaONIOJaeMbIX TIPOLIECCOB U sBIeHWH. Pa3BurtocTh
ACTETUYECKOTO CO3HAHHUS Yepe3 OCBOCHUE XY 0KECTBEHHOI0 Hacyie s HapoaoB Poccun u mupa,
TBOPYECKON  JEATETBbHOCTH  JCTETUYECKOT0  Xapakrepa  (CIIOCOOHOCTh  TNOHUMATH
XyJO’KECTBEHHBbIE  MPOM3BEIECHUS, OTpaXKaloIllMe pa3Hble ATHOKYJIBTYPHBIE TpPaJIULUU;



c(OPMHPOBAHHOCTh OCHOB XYJIO0KECTBEHHOW KYJIbTYphl OOYHYAIONIMXCS KaK YacTH UX OO0Iei
JTyXOBHOM KYyJIBTYpbI, Kak 0c000ro crmocoba MO3HAaHUS JKU3HH U CPEICTBA OpraHU3alUu
OOILIEHUSI; ACTETUYECKOE, HAMOIMOHAIBHO-IIEHHOCTHOE BHJICHHE OKPYXKAIOIIETO MHUPA;
CIOCOOHOCTH K AMOLMOHAILHO-IIEHHOCTHOMY OCBOEHHUIO MHUPA, CAMOBBIPAXKEHUIO U OPUEHTALIUU
B XY/JI0’KECTBEHHOM W HPAaBCTBEHHOM IMPOCTPAHCTBE KYJIbTYPbI; YBAKEHUE K UCTOPUHU KYJIbTYpPbI
cBoero OtedecTBa, BHIPAKEHHOM B TOM YMCIIE B IOHUMAHUU KPACOThI YENIOBEKa; MOTPeOHOCTh B
OOIICHNH C XYI0KECTBCHHBIMHU MTPOU3BEICHUSIMHU, CHOPMUPOBAHHOCTH AKTUBHOTO OTHOIICHHS K
TPaAULUAM XYJI0KECTBEHHOU KYIbTYPhl KaK CMBICIOBOM, 3CTETUYECKON M IMYHOCTHO-3HAYUMOM
IICHHOCTH);

1.1.5. ®u3uveckoro BocnuTaHus, GopMupoBaHusi KyJbTYPbI 310POBbsI U IMOLMOHAIBHOI0
Os1aronosyqust

Oco3HaHus [IEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO, YCTAHOBKU Ha
37I0pOBBIM  00pa3 >KW3HU, OCO3HAHUS TOCJIEICTBUM UM HENPUATUS BPEIHBIX IPHUBBIUEK
(ymoTpeOaeHuss ajakorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOACHHUS IpaBUII
0€30MacHOCTH TpU OOpalICHHH C XMMHUYECKUMHU BEIIECTBAMHU B OBITY W PEATbHON KHU3HHU.
CdopMUpoBaHHOCTH IIEHHOCTH 3/I0POBOrO M 0€30MacHOro oOpasza >KM3HU; HWHTEPUOpHU3AIUs
NpaBuUi HMHAMBUAYATbHOTO M KOJUIEKTUBHOTO O€30MAacCHOr0 IIOBEJICHUS B YPE3BBIYAMHBIX
CUTYaIUsX, YTPOXKAIOIIUX KU3HU U 3[JOPOBBIO JIIOJIEH, TPaBUIl TIOBEJICHUS Ha TPAHCIIOPTE U Ha
J0porax;

1.1.6. TpyaoBoro BocnuTanusi

WNHuTtepeca K MpakTHUECKOMY HM3Y4EHHIO Mpodeccuil U Tpyla pa3iMuHOro pojia, YBaAKEHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE MpPUMEHEHUs
MpPEAMETHBIX 3HAHUW 1O XHUMHH, OCO3HAaHHOTO BBIOOpAa WHAMBUIYATbHOW TPAEKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB W MOTPeOHOCTEH; ycnemHol MmpodecCHOHATbHON ACATEIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B MPO(DECCHOHATILHOM cpelie;
1.1.7. 9K0710ru4€ecKOro BOCHUTAHUS

DKOJIOTUYECKH I1eIeCO00pa3HOr0 OTHONICHHUS K MPUPOAEC KaK MCTOYHUKY JKHU3HH Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMsI, IOHUMAaHUS LIEHHOCTH 3J0pOBOro U Oe3omacHoro obOpasza *KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TCHUXHYECKOMY 30POBBIO,
OCO3HAHHU IICHHOCTH COOJIOACHUS IPaBUil O€30MacCHOT0 MOBEACHUSI IPU paboTe ¢ BELECTBAMU,
a TaKke B CUTYallUAX, YTPOKAIOMIUX 370POBbI0 U kU3HU Jojed. CHopMUPOBAHHOCTH OCHOB
AKOJIOTUYECKON KYJIbTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO
MBIIUICHUSI, HAaJTU4HMe OMBITa SKOJIOTHYECKH OPHEHTUPOBAHHON pPeQIIeKCUBHO-OIICHOYHOU U
MPaKTUYECKON JIEATETbHOCTH B )KU3HEHHBIX CUTYAIUsIX (TOTOBHOCTD K UCCIICIOBAHUIO TTPUPO/IBI,
K 3aHATUSIM CEJIbCKOXO3SMCTBEHHBIM TPYIAOM, K XYAO0XECTBEHHO-3CTETUYECKOMY OTPaKEHHIO
NPUPOJBI, K 3aHATUSIM TYPU3MOM, B TOM YHCJIE€ OSKOTYPHU3MOM, K OCYIIECTBICHUIO
MPUPOIOOXPAHHON JIEATENHHOCTH);

1.1.8. LleHHOCTH HAYYHOI'0 IO3HAHUA

HuTtepeca k 0Oy4eHHI0O M TO3HAHUIO, JIOOO3HATEIHHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTH W YpPOBHs 00y4eHHs B nanbHeimieM. [lo3HaBarenbHOM, WHMDOPMALIMOHHONH U
YUTATEIHCKONH KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIHHOW pPaOOTHI C y4eOHBIMU
TEKCTaMH,  CIOPAaBOYHOW  JUTEpATypoid,  JOCTYMHBIMH  TEXHHMYECKUMH  CpEICTBaMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

MupoB033peHUECKUX MPEICTABIEHUNA COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyK{ U COCTABJISIONINX OCHOBY JIJISI TOHUMAaHHUSI CYIITHOCTH

HAyYHOU KapTUHBI MUPA; MPEACTABIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS

MIPUPO/bI, B3aUMOCBSA3SX YEJIOBEKA C MPUPOJHOM CPEAOM, O POJIM MPEAMETA B

MO3HAHUM JTUX 3aKOHOMEPHOCTEH; MO3HABAaTEIbHBIX MOTHMBOB, HANpPaBIEHHBIX Ha IMOJy4YECHUE
HOBBIX 3HAaHWU IO TMPEAMETY, HEOOXOIUMBIX JUIsi OOBSACHEHHS HAONIOAACMBIX IPOIECCOB U
SBIICHUH; TIO3HABATEIbHOW U HWHPOPMAIIMOHHOM KyIbTYypbl, B TOM 4YHCIIE HAaBBIKOB



CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMH TEKCTaMH, CHPAaBOYHOW IUTEPATypOid, MOCTYIMHBIMHU

TEXHUYECKMMHU CpEeACTBaMH MH(OPMAIMOHHBIX TEXHOJIOTHI; HHTepeca K OOydYeHHI0 H

MO3HAHUIO, JI0003HATEIBHOCTH, TOTOBHOCTH M  CHOCOOHOCTH K  CaMOOOpa30BaHMIO,

UCCIICIOBATEIbCKON JI€ATENIBHOCTH, K OCO3HAHHOMY BbIOOpY HAalpaBI€HHOCTH U YPOBHS

00y4eHus B JabHEHIIEM;

1.2. Memanpeomemnmnuie pezyiomamat

MertamnpenMeTHble  pe3yiabTaThl BKJIIOYAIOT OCBOCHHBIE OOYYAIOUIMMHCA MEXKIIPEIMETHbIC

INOHATUS WM  yHUBEpCalbHble ydyeOHble JEWCTBUSA  (PEryisTHBHbBIC, II03HABATENIbHBIC,
KOMMYHHUKaTUBHBIE).

PeryastuBubie YV ]|

1.  YmMmeHHe caMOCTOSTEIBHO ONMPEIEATh e 00y4YeHus, CTaBUTh U (HOPMYITHUPOBATH HOBBIE

3ajjaud B ydeOe M II03HABaTEJIbHOW [EeATEeNIbHOCTH, Pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOEH

IIO3HABATEIILHON JEATEIbHOCTH.

2. YMeHHE CaMOCTOSTENIbHO IUIAHUPOBAaTh IIyTH JOCTM)KEHUS Lesned, B TOM 4HCIe

JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIC CIOCOOBI pelIeHUs] yUeOHbIX U

IIO3HABATEJIBHBIX 33/1a4.

3. YMeHHE COOTHOCHTH CBOHM JACUCTBHUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISTh

KOHTPOJIb CBOEH JEATEIbHOCTU B NPOLIECCe JOCTUKEHUS pe3yibTaTa, ONpPEeAesaTb CIIOCOObI

JEeICTBUI B paMKax MPeJIOKEHHbBIX YCIOBUNM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHCTBUS B

COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEH.

4.  YMeHHE OICHMBATh TIPABWIIBHOCTH BBIIIOJIHEHWS Y4eOHOW 3amaud, COOCTBEHHBIC

BO3MO>KHOCTH €€ PELLEHUS.

5.  BrnaneHue ocHOBaMHM CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHS PELIEHUI U OCYILECTBICHHUS

OCO3HaHHOTI'0 BBIOOPA B yueOHON U MO3HABATEIbHOM.

ITo3znaBaTesbHbIE YY ][

6. YMenue onpenensATb IOHATHSA, CO3JaBaTb OOOOILIEHMs, YCTaHABIUBATh AHAJIOIMH,

KJIaccu(UIUpOBaTh, CaMOCTOSITEIPHO BHIOMPATh OCHOBAHUS M KPUTEPUHU JUIA KIaCCUPUKAIHH,

YCTaHABIMBAaTh IPUYUHHO-CIIEICTBEHHBIE CBS3M, CTPOMTb JIOTMYECKOE PpaCCyKIECHUE,

YMO3aK/II04eHNe (MHAYKTUBHOE, EAYKTUBHOE, 110 aHAJIOTUHN) U JIE1aTh BHIBOJIBI.

7. YMeHue co3/aBaTh, IPUMEHATh U MPe0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIEIHN U CXEMbI

JUISL pellIeHrs] yUeOHbIX U MTO3HABATENbHbIX 3a]1a4.

8.  CwmbICIOBOE UTEHHE.

9. ®opmMupoBaHHME W Pa3BUTHE DKOJIOTMYECKOTO MBIIUICHUS, YMEHHE NPUMEHSTH €ro B

[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOW MpakTHKE U  HpodecCHOHATbHON

OpHUEHTAIINH.

10. Pa3BuTHe MOTHBAIMM K OBJIAJEHHUIO KYJIbTYpOW aKTHBHOT'O HCHOJB30BAHHUS CIOBaped U

JPYTUX MOUCKOBBIX CHCTEM.

Kommynukarusubie YY /I

11. YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JAESTEIbHOCTH C

yYUTENEeM U CBEPCTHUKAMU; paboTaTh MHAMBHYyaIbHO U B TPYIIE: HAXOAUTh OOIIIee peleHne u

paspemarh KOH(IMKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIUI U YUeTa HHTEPECOB; (HOPMYIUPOBATh,

apryMeHTHpOBaTh U OTCTanBaTh CBOE MHEHHUE.

12. VYMeHHWe OCO3HaHHO HCIOJB30BATh pEUYEBHIE CPEICTBA B COOTBETCTBHM C 3aaueit

KOMMYHHKAIMK JJIS1 BBIPQXXEHUsI CBOUX YYBCTB, MBICTIEH U MOTpeOHOCTEN ISl TUTAHUPOBAHUS U

PETYyJISUN CBOEU AEATENBHOCTH; BIAJCHUE YCTHOW M NMUCBMEHHOW pPEYbI0, MOHOJOTMYECKOH

KOHTEKCTHOM PEUbIO.

13. ®dopmupoBaHHe W  pa3BUTHE KOMIETEHTHOCTH B  OOJAaCTH  WCIIOJIB30BaHUS

UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTUH

1.3. Ilpeomemnmnuwie pezynomamot

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOGHUIO  00S3aTENILHOTO  COJIEPXKAHMA,

YCTAaHOBJICHHOTO JaHHOW TPUMEPHOW pabodeil mporpaMMou, BBIIETSAIOT: OCBOCHHBIC

0o0y4arolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHHUS U CIOCOOBI JeicTBUH, cnenuduyeckue ais



OpPEIMETHOM 00NacTH «XUMHS», BUAbI ACATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.
[IpeameTHbIe pe3yNibTaThl MPEICTABICHBI 110 roJaM 00yUeHHs U OTPaXaroT CPOPMUPOBAHHOCTh
y 00y4aroUuxcs CIeayroIuX YMEHU:

8 KJIACC
1) PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IOHATHUH: aTOM, MOJIEKYJd, XUMHUYECKHUH
3JIEMEHT, IPOCTOE BELIECTBO, CIO0XKHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOMHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JII XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJISPHBIA OOBEM,
OKCHJ, KACJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHMS, XMMAYECKas
peaknus, KiIacCU(pHUKAIMA PEaKUUi: peakuu COSAMHEHUS, PEaKLUUU pa3IoKeHUs, pPeaKiuu
3aMelleHus], peakiuu 0OMEHa, 3K30- U SHAOTEPMHUUECKUE PEaKLUHU; TeIUIOBON 3((EKT peaKkiuu;
PO aToMa, JEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOuTallb, panyc aToMa, XUMHUYECKas CBA3b,
NOJIIpHAsl U HENOJSAPHAs KOBAJICHTHAs CBSA3b, MOHHAsS CBA3b, MOH, KaTMOH, aHUOH, PacTBOpP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpal|s) B pacTBOPE;
2) WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. II. 1) U IPUMEHATH
9TH MOHATHUS MPU ONKUCAHUU BEIIECTB U UX MPEBPALLECHUI;
3) UCIOJb30BAaTh XMMHUYECKYK0 CHMBOJMKY [UIi COCTaBieHHs (OpMy] BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;
4) OIpeNIeNIATh BAJIEHTHOCTb ATOMOB 3JEMEHTOB B OMHApHBIX COEIMHEHMSX; CTElEeHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJlaccy CcoeAMHEHU mno QopMynam; BUA XUMHUYECKOW CBsI3M (KOBaJeHTHAs M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;
5) packpsiBaTh cMbicn llepuoanueckoro 3axona JI. M. MenneneeBa: neMOHCTpHUpOBAThH
MOHMMAaHHE NEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
ITeproanueckoii cUCTEME; 3aKOHOB COXPaHEHMsI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YE€HHUsI, 3aKOHa ABOrajjpo; ONHUCHIBATh U XapaKTEpHU30BaTh TaOJUUYHYIO (HOpMY
[Teproarueckoil CUCTEMbl XMUMUYECKUX JJIEMEHTOB: PA3JIMyaTh IOHATUS «TJIaBHAs MOArpyIIa
(A-Tpynma)» u «mmob6ouHas noarpynna (b-rpymma)y», Manbie u OosbIIMe MEPUOIBI; COOTHOCHTh
0003HaueHusl, KOTopble uMeroTcs B Tabnuue «llepruoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. W. MenneneeBa» C 4YHCIOBBIMH XapaKTEpUCTUKaMU CTPOCHHMSI aTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YMCIO 3JIEKTPOHOB M paclpeiesieHHe HX 10
AIIEKTPOHHBIM CJIOSIM);

6) KJ1accu(UIUpPOBaTh XMMHUYECKHE SJIEMEHTHI; HEOpraHWYEeCKHE BEIIEeCTBA; XUMHYECKHE
peakuuu (1o YMCITy U COCTaBY YYacTBYIOIUX B pEaKLIMU BEUIECTB, MO TEIIIOBOMY 3D (DEKTY);
7) XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX

KJIACCOB, IMOATBEPK/Iasi ONMUCAHUE NPHUMEPAMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKLUN;

8) IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa;
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;
9) BBIYUCIIITH OTHOCHUTEIIBHYK) MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO

JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 1o (hopMyJie COeTMHEHNS; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
IIPOBOAMTH PAcU€ThI IO YPABHEHUIO XUMUYECKON PEAKIUH;

10) n*pUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHOW NEATEIBHOCTH — aHAJIM3 M CHUHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMATH3aINI0, KIACCU(UKAIMIO, BBIIBICHWE IPUYUHHO-
CIIEZICTBEHHBIX CBSi3eéd — 11 W3yYeHHs] CBOWCTB BEUIECTB M XHMHUYECKHX PEaKIMi;
€CTECTBEHHO-HAy4YHbIE METOJbl IIO3HAHUSI — HaAOIOJIEHUEe, W3MEpEeHue, MOJEIUPOBAHUE,
HKCIEPUMEHT (peasbHbI U MBICJICHHBIH);

11)  crnemoBaTh TpaBWIaM ~TOJB30BaHHS XHMHYECKOM TMOCYJOH ©  JIaOOpaTOPHBIM
o0opynoBaHHEM, a TakkKe NpaBWiIaM oOpalleHHs C BEIIeCTBAMU B COOTBETCTBUH C
MHCTPYKUMSAMU IO BBIMOJIHEHUIO J1a0OpAaTOPHBIX XUMHYECKHUX OIBITOB [0 TMOJYYEHHIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C



OIpPENEIEHHOM MacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBAaTH M IIPOBOJAUTH
XMMHYECKHE SKCIEPUMEHTBI MO0 PACMO3HABAaHUIO PACTBOPOB ILENIOYEH U KHCIOT C MOMOILBIO
UH/INKATOPOB (JIaKMyC, (PeHOIPTATICHH, METUIOPAHK U JP.).

9 KJIACC
1) pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XHMUYECKUH D3JIEMEHT, aToM,
MOJIEKYyJa, HMOH, KaTHOH, AaHUOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAaJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIUIOBON PPEKT peakiuu, MOjb, MOJSIPHBIH 00BbEM, PacCTBOP; JAEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOIUTUYECKAsT HCCOIMALUS, PEAaKUUHd HOHHOrO OOMEHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuyu, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJlJIOTPOIHUS,
aM(pOTEepHOCTb, XMMHUYECKasl CBA3b (KOBaJIECHTHAs, MOHHAs, METa/NIN4ecKas), KpUCTalJInuecKas
pemérka, KOppo3usi METAJUIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOW pPEaKIUH, IpeneiabHO
nonyctumas koHneHntparus (I1JIK) Bemectra;
2) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1) U npUMEHATH
9TH MOHATHUS IPU ONUCAHUY BELIECTB U X IPEBPALICHUH;
3) HCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTaBI€HHUS (OpPMYJl BEIIECTB U
YPaBHEHMH XMMUYECKUX pEaKIHii;
4) OIIpEAEIATh BAJIECHTHOCTh U CTENIEHb OKUCICHUS] XMMUYECKUX AJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOIO COCTaBa; MPUHAAJICKHOCTh BEIIECTB K ONpPEJeNEHHOMY KJacCy COEIMHEHMH IO
dopMynaM; BUJ XUMUYECKOM CBSA3M (KOBAJIEHTHAs, MOHHASI, METAJUIMUECKAsl) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsa] MOHA 10 XUMHYECKOW (opmyiie; XxapakTep cpeabl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
5) packpbiBath cMmbica [leproanueckoro 3akoHa [l. 1. MeneneeBa u 1IeMOHCTpUPOBATh €T0
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TadbmuuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble W OOJIbIIME NEPUOJBI; COOTHOCUTH O0O3HAYEHUS, KOTOpBIE
UMEIOTCA B IMEPHOAMYECKON TaONUIEe, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sijipa, o0lee YUCIIO 3JIEKTPOHOB U paclpeiesieHue Ux
IO 3JIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB
U UX COCIMHEHHMH B IpeJenax MajblX MepUO/OB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
6) KJIacCCU(UIUPOBATh XMMHUUYECKHUE AJIEMEHThI; HEOPraHMYECKHE BEIECTBA; XMMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B PEAKLIMU BEIECTB, MO TEIIOBOMY 3(dekTy, mo
M3MEHEHUIO CTENIEHEN OKHCICHHSI XUMUYECKUX JIEMEHTOB);
7) XapakTepu3oBaTh (ONHUCHIBaTh) OOIME U crneuu(pUUecKue XUMHUYECKHEe CBOWCTBA
MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKAasl ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIUH;
8) COCTaBJIATh YPAaBHEHMS SJIEKTPOJUTHYECKOM HUCCOLMAIMU KHUCIOT, MEI0YEe U COJeH;
NOJHBIE M COKpalIEHHbIE YpaBHEHHs peakluil HMOHHOro OOMEHa; ypaBHEHMs peakiHii,
MOJATBEPXKJAIOIINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXJY BEUIECTBAMM Pa3JIMYHBIX
KJIaCCOB;
9) pacKpblBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;
10)  mporHO3WMpOBaTh CBOWCTBA BEINECTB B 3aBUCUMOCTH OT WX CTPOCHUS;, BO3MOXHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSAX;
11)  BBIYKCIATH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIECTB; MAcCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTa Mo (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
MPOBOAMTDH PAcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;
12)  crmemoBarh TpaBWiIaM TOJB30BAaHHMS XHMHYECKOH TMMOCYyIOoH H  J1a0OpaTOpPHBIM
o0opy/soBaHuEM, a Takke TMpaBuiIaM oOpalleHusi C BelIeCTBAaMU B COOTBETCTBUU C



HHCTPYKIUAMU 110 BBIIIOJIHCHUTIO na60paT0pHHx XUMHUYCCKUX OIIBITOB IO TMOJYYCHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

13)  OpOBOAMTH pEaKIMHU, MOJITBEPIKIAIONIME KAYECTBEHHBIH COCTAB PA3IMYHBIX BEIICCTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUI- OpOMUA-, HMOAMI-, KapOoHaT-, ¢ocdar-, cUImKar-,

cynbdar-, THAPOKCUI-HUOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METaJJIOB,
IIPUCYTCTBYIOILKE B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEILECTB;
14)  npUMEHATH OCHOBHBIC OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 M CHHTE3,

CcpaBHEHHE, 0000IIeHNE, CHCTEMATU3AalINIO, BbISIBIICHUE MPUYMHHO-CIIEICTBEHHBIX CBA3EH — st
M3Yy4YEHUsI CBOMCTB BEILECTB U XMMUYECKUX PEAKIUH; €CTECTBEHHO-HAYUYHbIE METO/IbI MTO3HAHUS
— Hal0oieHne, U3MEPEHHE, MOJICITMPOBaHHE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN).

Buinycknuk nayuumces:
» XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT;
» ONKCHIBATH CBOWCTBA TBEP/bIX, )KUIKUX, Ta3000pa3HbIX BEIIECTB, BBIICISS X CYIECTBCHHBIC
MPU3HAKU;
» pacKpbIBaTh CMBIC] OCHOBHBIX XMMHYCCKHX MOHSATHH «aTOM», «MOJICKYJa», «XHUMHUYCCKHUN
JJIEMEHT», «IPOCTOE BEUIECTBOY», «CJIOXHOE BEUIECTBO», «BAJCHTHOCTHY», «XUMHUYECKas
peaKuus», UCIOIb3Ys 3HAKOBYIO CUCTEMY XHMHUH,
PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOU TEOpUU;
pa3IuvaTh XUMHYECKHUE U (PU3NUYCCKUE SIBIICHHUS,
HA3bIBaTh XUMUYECKUE IJICMEHTHI;
OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;
OTIpEeIeIIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSX;
OTIPEICIIATh TUIl XUMUYIECCKUX PEAKITUi;
HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIU;
BBISBJISITH NPU3HAKH, CBUACTEIBCTBYIOIIME O TMPOTECKAHWHM XHUMHUYCCKOW PEAKIUH IPU
BBIMIOJTHEHUH XUMUYECKOTO OTIbITA;
COCTaBJIATH (POPMYJITbI OMHAPHBIX COCAMHEHUI;
COCTaBIISITh YPaBHEHUS XUMUYECKUX PEAKIUI;
coOnroaarh npaBuia 6€30nacHOi paboThI PU MPOBEAECHUU OMBITOB;
MOJIb30BATHCS TA0OPATOPHBIM 000PYAOBaHUEM U TIOCYIOM;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIECTB;
BBIUHCIISTH MAaCCOBYIO JIOJTF0 XUMUYECKOTO 3JIeMEeHTa Mo popMysie COeAMHEHNUS,
BBIYUCIISAITH KOJIMYECTBO, OOBEM WIIM Maccy BEIIeCTBA IO KOJIMYECTBY, OOBEMy, Macce
peareHToB WU MPOAYKTOB PEaKIIHH;
XapakTepru3oBaTh (PU3MYECKHE M XUMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB: KHUCIOpPOJA U
BOJOPOJA;
M0JIy4aTh, COOMPATh KUCIOPO U BOJOPOI;
pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO/I;
PacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;
PacKpbIBAaTh CMBICT MOHATUH «TEIIOBOM 2P PEKT peakinm», «MOISIPHBIA 00BEMY;
XapaKTepU30BaTh GUINUYCCKUE K XUMUICCKHIE CBOHCTBA BO/IBI,
PacKpbIBaTh CMBICT MIOHATHUS «PACTBOPY;
BBIYHUCIISITH MaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
IPUTOTOBIISITH PACTBOPEI € OTIPEIEIIEHHOW MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA;
Ha3bIBATh COEJIMHEHUS N3YUYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIICCTB;
XapaKTepu30BaTh PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;
OTIpEIeNATh MIPUHAICKHOCTD BEIECTB K ONMPEACICHHOMY KJIacCy COSIMHEHHIA,
COCTaBIIATH (POPMYITBI HEOPTAHWIECKUX COSIMHEHUI N3YUYEHHBIX KIIACCOB;
MPOBOAMTH OIBITH, TOATBEPKIAIONINE XUMHUYECKHUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPTraHMYECKUX BEIIECTB;
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pacno3HaBaTh OMNBITHBIM IyTE€M pAacTBOPBl KHUCIOT M IIEIOYEH MO H3MEHEHUIO OKPACKHU
WHIUKATOPA;
XapaKTepU30BaTh B3aMMOCBS3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COSAUHEHUH;
packpsiBaTh cMblich [lepuoanueckoro 3akona [[.1. Menneneena;
OOBSICHATH (PU3NYECKUN CMBICI aTOMHOTO (TIOPSIKOBOI0) HOMEpAa XMMHYECKOTO 3JIEMEHTa,
HOMEpPOB I'PYIIbI U nieproa B nepuoandecko cucreme .M. Menneneena;
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHUsI CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeneiax
MaJIbIX TIEPUOJIOB U TJIABHBIX TIOJATPYIIIL;
XapaKkTEepU30BaThb XUMHUYECKHME DJIEMEHTHI (OT BOJOPOJA [0 KajlblMs) HAa OCHOBE HX
MOJIOXKEHUsT B Tepuoandeckon cucreme (.M. MenneneeBa U 0COOEHHOCTEH CTpOCHUS X
aTOMOB;
COCTaBJIITh CXEMbI CTPOEHHUSI aTOMOB TepBbIX 20 3j1eMEeHTOB nepuoandeckor cuctemsl .M.
Menneneena;
PacCKpbIBaTh CMBICII MOHATHH: «XUMHUYECKasl CBI3bY, «AJIEKTPOOTPUIIATSILHOCTD Y,
XapaKTepU30BaTh 3aBUCUMOCTh (DM3MUYECKUX CBONCTB BEIISCTB OT THIA KPUCTAJUTHYECKON
PEIICTKY;
OTIPENIETATh BUJI XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTMHEHUSX;
n300paxaTb CXEMbl CTPOEHHUS MOJIEKYNl BELIECTB, OOpa30BaHHBIX pPa3HbIMU BUIAMHU
XUMHYECKHX CBI3CH;
pacKpbhIBaTh  CMBICI  TOHATHH  «HMOH»,  «KAaTHOH»,  «AHHOHY»,  «DJICKTPOIUTHI,
CHEDJICKTPOIUTBDY,  «IJICKTPOJIUTHYECKAs  JUCCOLHUALUSY, «OKUCIUTENIbY»,  «CTEIMEHb
OKHCJIEHHA» «BOCCTAHOBUTEIIbY, «OKUCIEHUEY, «BOCCTAHOBIIEHHE;
OTPEIETISATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COCIMHEHUH,
PacCKpbIBaTh CMBICII TEOPHH JICKTPOIMTHUYCCKOW TUCCOIHAINY;
COCTaBJIATh YPABHEHHUS JIEKTPOJTUTUYECKON TUCCOLMALUN KUCIIOT, IIEI0YEH, CONEH;
OOBSACHATH CYIIHOCTh MpOIecca ANEKTPOJIUTUYECKOM TUCCOLUMAIMU M PEaKIUid HOHHOTO
oOMeHa;
COCTaBIISITh TIOJTHBIEC U COKPAIICHHbIE HOHHBIE YPaBHEHHSI pEakluu OOMeHa;
OTIPEICIIATH BOZMOKHOCTh MPOTEKAHMSI pEeaKIii HOHHOTO OOMEHa;
MIPOBOJIUTH PEAKIIMH, ITOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;
OTIPENIETSATh OKUCIUTETh U BOCCTAHOBUTEIID,
COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;
Ha3bIBaTh (PAKTOPHI, BAUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIIHH;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM PU3HAKAM;
XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJIJIOB,;
MPOBOAMUTH OMBITHI 1O TMOJYYEHHUIO, COOMPAHUI0 U H3YYCHHIO XUMHYECKHX CBOMHCTB
ra3000pa3HbIX BEHIECTB: YTIIEKUCIIOrO ra3a, aMMHUAaKa;
pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEIIeCTBA: YIIEKUCIBIN T'a3 U aMMHUAK;
XapaKTEepPU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAILJIOB;
Ha3bIBaTh OPTaHUYECKUE BEIIECTBA MO UX (QOpMyJe: MEeTaH, 3TaH, ITUIIEH, METAHOII, 3TaHOII,
TJIMIEPUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTEApUHOBAs KUCJIOTA, OJICMHOBAS
KHUCIIOTa, TJII0K034;
OIICHUBATD BIIUSIHIUE XUMUUYECKOTO 3arps3HEHNs OKPYKAIOIIEH Cpeibl Ha OPTaHU3M YeJIOBEKa;
IrPaMOTHO 00paIaThCs C BEMIECTBAMU B TTOBCETHEBHOM JKU3HH
OTIPENIETISATh BOBMOXKHOCTh MPOTEKAHUS PEAKIIUH HEKOTOPBIX MPEACTABUTENCH OPTaHMYEeCKUX
BEILECTB C KMCIOPOJ0M, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TAJIOT€HAMH.

BovinyckHuk noayuum 603MOMCHOCHIL HAYYUMbCA:
BBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTATBLHO THUIIOTE3hI O XUMHUYECKUX CBOMCTBAX BEIIECTB HA
OCHOBE WX COCTaBa M CTPOCHHMsS, MX CIIOCOOHOCTH BCTYMAaTh B XHUMHYECKHUE PEAKIUH, O
XapakTepe U MPOAYKTaX Pa3TuIHBIX XUMHUYECKUX PEAKIIHi;
XapaKkTepU30BaTh BEUIECTBA MO COCTABY, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATH NPUUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXK/Ty IaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;



> COCTAaBJIAATb MOJICKYJIAPHBIC W TIOJHBIC HWOHHBIC YPAaBHCHUSA 110 COKPAIICHHBIM HWOHHBIM
YpaBHEHUSIM;

> IMPOrHO3UPOBATH CII0OCOOHOCTE BCIICCTBA IMPOSABJIATH OKHUCIHUTCIIbHBIC HIJIN

BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEl OKUCIEHUS JIEMEHTOB, BXOJAIIUX B €r0o

COCTaB;

COCTaBJISITh ypaBHEHHUS PEAKIM, COOTBETCTBYIOIIMUX IOCIEI0BATEIILHOCTH MPEBpAILCHUI

HCOPTaHNYCCKUX BCIICCTB Pa3JIMYHBIX KJIACCOB;

BBIIBUTaTh M MPOBEPSATh OSKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yibTaTax BO3ICHCTBUS

pa3IMYHBIX (PAKTOPOB HA M3MEHEHUE CKOPOCTH XMMUYECKOH peaKIlim;

UCIIONIb30BaTh MNPHUOOpPETEHHBbIE 3HAHUA JUISI SKOJOTHYECKH TIPaMOTHOTO TIOBEIACHHUS B

OKpYXKaroIleH Cpese;

UCIIOJIb30BaTh MPHOOPETEHHBIE KIIIOUEBbIE KOMIIETEHLIMH MPHU BBIIOJHEHUU IPOEKTOB U

y4eOHO-UCCIIEIOBATEIbCKUX  33/1a4 110 M3YYCHHUIO CBOMCTB, CHOCOOOB TIONYyYEHUS W

pacro3HaBaHUsI BEILIECTB;

00BEKTUBHO OLICHUBATh I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

KPUTHYECKH OTHOCHUTHCA K IICEBAOHAYYHOM HH(OpMAaINK, HeJoOPOCOBECTHOM peKjIame B

CpeACTBax MaccoBOi MH(OpMaINH;

OCO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUN MO XMMHH JUIS MPAKTHUECKON NeATeIbHOCTH

YEJI0BEKa;

CO3/aBaTh MOJIENIM W CXEMBbI JJIsi pelIeHUs yueOHBIX M MO3HABATEIbHBIX 3a7ay; MOHUMATh

HEOOXOIUMOCTh  COONIOAICHUS  NPEANUCAaHWM, NpeularaéMblX B  HHCTPYKLUHUAX 10

MCIIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHH U AP.

vV V VYV V¥V

vV V VYV

2. Conep:xxanue y4yeOHOTo npeaMeTa « XUMHsI»
8 kiacc

Pa3znen 1. OcHOBHBIE NOHATHA XMMHH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NIPeACTABJICHMI).

[Ipenmer xumuu. XuMHS Kak 4YacThb €CTECTBO3HaHMs. BemecrtBa w1 uX cBoWcTBa. MeToasl
MO3HAHUS B XUMHUH: HabmoaeHue, dKkciepuMeHT. [IpuemMsl 6e3omacHo paboThl ¢ 000pyAOBaHHEM
u BemecTBamMu. CTpOeHUE TIIIaMEHHU.

Yucteie BemecTBa U cMecd. CrnocoObl OYHCTKH BEHIECTB: OTCTaWBaHUE, (GUIBTPOBAHHE,
BbIIIApUBAHUE, Kpucmaniuzayus, oucmuiiayus. Dusndeckue M XUMHUYECKHE SIBJICHUS.
Xumnueckue peakuuu. [Ipu3Haku XMMHUYECKUX PeaklMil U yCIIOBUSI BOSHUKHOBEHHUS! M TEUEHUS
XUMHYECKHUX PEaKIUM.

ATOMBI, MOJIEKYJbI W HOHBI. BelecTtBa MOJEKYJIIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS.
Kpucrannmaeckue n amopdubie BemecTBa. Kpucramimueckue perieTkd: WOHHAs, aTOMHAas U
MOJIEKYJIApHas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIA KPUCTAIIIMYECKOH pemeTku. [IpocTeie u
CJIO’KHBIE BEIECTBA. XUMUYECKUN dJIEMEHT. MeTaibl 1 HeMeTauTbl. ATOMHAsI €TMHUIIA MAaCCHI.
OTHocuTeNnbHAs aTOMHasg Macca. A3bpIk XUMHHU. 3HAaKW XUMHYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BellecTBa. XUMHUueckue Gopmyinbl. OTHOCUTENbHASI MOJIEKYJISIpHAs Macca.
KauecTBeHHBIN U KOTHMUECTBEHHBINM COCTAB BEIIECTBA. BEIUMCIECHUS IO XUMUYECKUM (pOpMyIIaMm.
MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B CJI0KHOM BEILIECTBE.

BanenTtHocTh xuMHuueckux 3neMeHToB. OmnpeaeneHue BaJIEHTHOCTH SJEMEHTOB MO (opmyiam
OuHapHbIX coenuHeHnid. CocTaBiieHHEe XUMUYECKUX (GOpMyn OWHAPHBIX COEAMHEHWH TI0
BaJICHTHOCTH.

ATOMHO—MOJIEKYJISIPHOE yUeHHE. 3aKOH COXPAaHEHHsS MacChl BemiecTB. JKU3Hb U NEATEIbHOCTh
M.B. JlomoHOCOBa. XMMHUYECKHUE YPaBHEHHUs. TUIIBI XUMUYECKUX PEaKIIUiA.

Kucnopon. Haxoxneane B mnpupoae. I[lomydenme kuciaopoma B Jabopartopuul U
MPOMBIIUIEHHOCTH. DPU3MYecKHe W XMMHYECKHE CBOMCTBa kuciaopoaa. ['openue. OKcuabl.
IIpumenenne kucinopona. Kpyrosopor kucinopoaa B npupone. O30H, alIOTpONUs KUCIOPOJA.
Bosnyx u ero cocras. 3anura arMOC(EpHOTO BO3AyXa OT 3arpsi3HEHUIA.



Bopnopoa. Haxoxnenue B mpupose. [lomyuenre Bogoposa B 1a00paTopyuu U MPOMBIIUICHHOCTH.
®duznyeckue M XHUMHUYECKME CBOMCTBa BoAopoja. Bomopon — BoccTaHOBUTENL. Mepsbl
Oe3omacHOCTH Ipu pabote ¢ BogopoaoM. Ilpumenenne Bogoposa.

Bona. Meroasl onpezaesieHHsi cocTaBa BOJbI — aHANIU3 U CUHTE3. PU3MUYECKUE CBOMCTBA BOJBI.
Bona B mpupose u cmocoObl ee OYMCTKU. Adpanusi BOJbl. XHWMHUYECKHE CBOWCTBA BOJBI.
IIpumenenue Boawl. Bona — pactBopurens. PacTBopumocTh BemecTB B Bojae. MaccoBast a0is
PacTBOPEHHOIO BEILIECTBA.

KonuuectBeHnnble oTHOWEHU B Xumuu. KonnvectBo BeniectBa. Moiib. MossipHast macca. 3akOH
ABorajzipo. MossipHbIii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh ra3oB. OOBEMHBIC OTHOIICHUS
ra3oB [IPU XUMUYECKUX PEAKIHUIX.

Baxwneiimue Kkiacchl HEOPraHUYECKUX COeOUHEHUH. OKCHIBL: COCTaB, KJIacCHU(pUKAIHSL.
OcHOBHbIE U KHCIOTHbIE OKcuiabl. HomeHnknaTypa okcuoB. PuznuecKue U XUMHUYECKHUE
CBOICTBa, [T0JIyYE€HNE U IPUMEHEHUE OKCHUJIOB.

I'unpokcunel. Knaccudukanusa ruapokcuaoB. OcHoBanuda. Coctas. Illenoun u HepacTBopuMbIe
ocHoBaHus. Homenknatypa. @PuU3MYECKHME M XHUMHYECKHE CBOMCTBA OCHOBaHUW. Peaxkums
HelTpanu3anuu. [lonydyenue u npuMeHeHne ocHOBaHU. AM(OTEpHbIE OKCHU/IBI U THIPOKCH/IBI.
Kucnotel. CocraB. Knaccudukanus. Homenknarypa. ®@usznueckue U XHUMHUYECKHE CBOMCTBA
KHUCJIOT. DJIEKTPOXUMUUYECKUN PsiJi METAIIOB.

Comu. Cocras. Knaccudurarus. Homenknarypa. @usznyeckue cBOHCTBa coyiel. PacTBopuMOCTh
coneit B Bojie. XuMHUECKUe cBoicTBa coneld. CriocoObl monyuenus coneil. [[pumenenue conei.
['enernyeckas cBsi3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTAaHUYECKUX COEIMHEHUH.
JdeMoHcTpanmm.

OzHakomieHHe ¢ 0o0Opa3liaMu MPOCTHIX M CIOXKHBIX BewlecTB. CrocoObl OYMCTKU BELIECTB:
KpUCTAIIM3AUs, AUCTWLIALUSA, XpomaTtorpadus. OmnbITel, MOATBEPXKIAIOUINE  3aKOH
COXpaHEHHUsI MACChI BELIECTB.

[Tonyuenue u coOupaHue KUCIOPOJa METOJIOM BBITECHEHHs BO3Ayxa U Bojbl. OmpeneneHue
cocTaBa Bo3ayxa. Konnekyus Heghmu, KaMeHHO20 Yaisi U NPOOYKMO8 UX nepepadomxu.
[Tonyuyenue Bogopoaa B anmnapare Kuma, npoBepka BoJopoJa Ha YUCTOTY, TOPEHHE BOAOPOJA,
coOupaHue BOAOPOJa METOJOM BBITECHEHHUS BO3lyXa U BOJBI.

Amnanus Boapl. CHHTE3 BOIEL.

3HaKOMCTBO ¢ 0Opa3IaMu OKCHJIOB, KHCIIOT, OCHOBaHMM W cojied. HelTpamuszanus ménoun
KHCJIOTOM B MPUCYTCTBUU UHJIUKATOPA.

JlabopaTopHble ONBITHI.

PaccmoTpenune BemiecTB ¢ pa3NUYHbIMU (PU3MYECKMMHU CBoWcTBamH. PasneneHue cmecu c
nomouibto  MarHuta. [lpumepbl  (u3MUECKMX W XUMHUYECKMX  sBJIeHUH. Peaxmuu,
WUIIOCTPUPYIOIIME OCHOBHBIE NIPU3HAKM XAapaKTEPHBIX peakUMH. Pa3noxkeHue OCHOBHOTO
kapoonata menu (I1). Peakius 3amenienus Meau Keine30M.

O3znHakomMIieHHE ¢ 00pa3liaMu OKCHJIOB.

BsaumoseiictBue Bogopoaa ¢ okcugaom meau (11).

OneIThI, TOATBEPKAAOINE XUMUUECKHUE CBOMCTBA KUCIIOT, OCHOBAHUH.

IIpakTyeckue padoTnl

[TpakTtuyeckas padora Ne 1. ITpuémel 6e3omacHoil paboThl ¢ 000OPYAOBAaHUEM U BEILECTBAMHU.
CtpoeHnue njiamMeHu.

[Tpaktuyeckas padora Ne 2. OuucTka 3arpsi3HEHHOM MOBapEHHOM CcOJIu.

[TpaxTrueckast paborta Ne 3. [TosnydeHue u cBolicTBa KUCIOPO/A.

[Tpaktuyeckas padora Ne 4. [ToxydyeHnue Boopoaa U UCCIeI0BaHUE €ro CBOMCTB.

[Tpaktueckast padora Ne 5. IlpuroroBieHue pacTBOPOB C ONpEAETEHHOW MacCOBOW Joiei
pPacTBOPEHHOIO BEUIECTBA.

[TpakTueckast pabota Ne 6. Pemenue skcrepuMeHTaIbHBIX 3a/1a4 110 TeMe «OCHOBHbBIE KIIACChl
HEOPraHUYECKUX COEANHEHUI».

Pacyernble 3a1aun:



Brruricnienue OTHOCHTENBHON MOJNEKYISIPHOW MacChl BemiecTBa 1Mo ¢opmyne. Beruucienue
MacCOBOM JIOJIM JIEMEHTa B XMMHUYECKOM COCIMHECHHH. Y CTAaHOBJICHHE MpOoCTenIel GopMyIibl
BELIECTBA [10 MACCOBBIM JIOJISIM JIEMEHTOB.

HaxoxxJeHne maccoBOWM J0JIM PacTBOPEHHOTO BEUIECTBA B pPAacTBOpe. BrlumcieHue macchl
PacTBOPEHHOTO BEIIECTBA M BOJIBI JJISI IPUTOTOBJICHUS PACTBOPA ONPEICIEHHON KOHIICHTPAIUH.
OO0bEMHBIE OTHOLIEHUS Ta30B MIPU XUMHUECKHUX PEAKIIMSIX.

Borurcnenus: mo XUMUYECKUM YPaBHEHHUSAM MacChl, 00bEMa M KOJMYECTBA BEUIECTBA OJHOTO U3
IPOJYKTOB PEaKIMH IO Macce MCXOJHOTO BelIeCTBa, OOBEMY WM KOJUYECTBY BEIECTBa,
COZEPKAILETO ONPEAECIEHHYIO JTOJIIO PUMECEH.

Pa3nean 2. [lepuoguvecknii 3aK0H U NePUOANYECKAS] CUCTEMA XUMUYecKHX dj1eMeHTOB JI.U.
MenpaeneeBa. CTpoeHue aToma.

[lepBble MOMBITKH KiIacCH(PHUKAIMM XUMHUYECKUX JJIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA 1IEIOYHBIX METAIOB U TFAJION€HOB. biaropoHeie rassi.
[Tepuonnueckuii 3akoH I.1.MenneneeBa. [lepuoanueckas cuCTeMa KaKk €CTECTBEHHO — HAy4YHAsl
KJIacCU(pUKalusg XUMHUYECKUX dJieMeHTOB. TabnuuHas (opma npeacTtaBieHus: KiacCHU(PUKAUU
XUMHUYECKHX dJeMeHTOB. Ctpyktypa Tabimunbl «llepuonnyeckass cHcTeMa XUMHUYECKHX
anementoB JI.M. MenzaeneeBa» (kopotkas ¢opma): A- u b- rpynmsl, nepuoasl. Ousznueckuii
CMBICJI OPSIAKOBOIO JIEMEHTA, HOMEpa Ieprojia, HOMepa rpymibl (715 3JIEMEHTOB A-Ipym).
CtpoeHue artoma: AIpo W DIJIEKTpOHHAss 00ojouyka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HelTpoHsbl. M30TOMBI. 3apsa aTOMHOTO sijipa, MacCOBOE YHCIIO, OTHOCUTENIbHAsI aTOMHasi Macca.
CoBpemenHast pOpMYITHPOBKA MOHITHS «XUMUYECKUN FIEMEHT.

DJeKTpoHHAs: 000JI0YKa aTOMA: MOHATHE 00 SHEPreTUYECKOM YPOBHE (DJIEKTPOHHOM CIIOE), €ro
€MKOCTHU. 3all0JIHEHUE 3JIEKTPOHHBIX CIIOE B Y ATOMOB 3JIEMEHTOB IIEPBOT0 — TPETHETO MEPUOOB.
CoBpemenHas HOpMYTHPOBKA MEPHOAMUECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akoHa. Hayunele noctuxkenus [[.J. MenneneeBa: ucrnpaBieHue
OTHOCUTEIIbHBIX aTOMHBIX MacC, MNPEACKa3aHUE CYLIECTBOBAHUS HEOTKPBITBIX JJIEMEHTOB,
MEPECTAaHOBKU XMMHUYECKHX 3JIEMEHTOB B NEpHOAMYECKOM cucteMe. JKu3Hb U IeSITeNbHOCTh
J.N. Menneneena.

JdeMoHcTpanum:

@u3nyecknue CBOMCTBA IIECJIIOYHBIX METAJUIOB. B3anmmoaeicTBHe OKCHUIOB HATpHUsA, MarHus,
docdopa, cepsl Cc BOIOH, UCCIEJOBAaHHE CBOWCTB MOJYYEHHBIX MPOAYKTOB. B3ammopeiicTue
HaTpusl U Kainus ¢ BOAoW. Pu3nueckue CBOMCTBA TaJOTCHOB. B3anMMOIEHCTBUE aTIOMHMHHS C
XJIOpOM, OPOMOM U HOJIOM.

Paspnen 3. Crpoenue BemecTna.

3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XUMHYECKHX dJIeMeHTOB. (OCHOBHEIE BHU/bI XUMHYECKON CBS3U:
KOBAJICHTHAs HETOJSIpHAs, KOBAJICHTHAs MOJIApHAsi, MOHHAs. BaleHTHOCTh 3J€EMEHTOB B CBETE
eKTpoHHOUW Teopun. CtemneHb oOkuciaeHus. I[lpaBuna omnpeneneHus CTENEHEW OKHUCICHUS
AJIEMEHTOB.

JdemoHcTpaumuu:

ConocraBnenue (HU3NKO-XMMHYECKUX CBONCTB COCIUHEHUN C KOBaJCHTHHIMU W HOHHBIMHU
CBSA35MU.

9 kJacc.
Pa3nes 1. MHoroo6pa3ne XuMHYECKHX peaKIuil.
KJ'IaCCI/ICbI/IKaIII/ISI XUMHUYECKUX peaKHHﬁl pC€aknun COCAUHCHUA, PAa3JIOKCHHA, 3aMCIICHHA,
oOMeHa.  OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. OKHCIUTEdb, BOCCTAHOBMTEINb,
MPOLECChl OKHUCIEHHS U BoccTaHoBieHUs. (CocTaBleHHE YpPaBHEHMM OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIHi ¢ TOMOIIBI0 METO/1a SJICKTPOHHOTO OanaHca.
TemoBbie 3((HEKTH XUMHUECKUX pPEAKIHMA. DK30TEPMUUYECKUE U DHJIOTEPMUYECKHE pPEaKIIUU.
TepMoxumuueckne ypaBHEeHUs. PacueTsl 10 TEPMOXUMHUYECKUM YPABHEHHUSM.



CkopocTh XUMHYECKHUX peakiuil. PaKkTopbl, BIUAIOIINE HA CKOPOCTh XUMUYECKUX PEAKIIUIL.
IlepBoHavyasIbHOE NIPEACTABICHUE O KaTAJIA3E.
O6parumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHHU.
XHUMHYECKUE PEaKIU B BOAHBIX pacTBOpaXx. DJIEKTPOJIUTHI U HEAIEKTPOIUThl. Monbl. KaTnons!
U aHUOHBL. [udpammnas meopus pacmeopos. INEKTPONIUTHYECKAs  AMCCOLUALMS KHCIOT,
ocHoBaHui u cosieil. Cnalple U cuiibHBIE ANEeKTpoiuThl. CTeneHb auccouuanuu. Peakuuu
MOHHOTO OOMEHa. YCIIOBHS TEUeHHs] pPeaKkUWid HMOHHOTO OOMEHa [0 KOHIA. XHUMHYECKHe
CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEIUHEHHI B CBeTe IMpeACTaBICHHU 00
AIIEKTPOIUTUYECKON JUCCOIMALMN U OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUsX. [ uoponus
coneu.
JdemMoHcTpaumuu:
[Ipumepsl 3K30 - ¥ SHAOTEPMUUYECKUX PEAKIIUM.
B3anmopencTBre IMHKA C COJITHOM U YKCYCHOM KMCIIOTOM. B3auMonelcTBue rpaHyIMpOBaHHOIO
LMHKA U [IMHKOBOH MBI C COJSHON KUCIOTOM.
BsaumoneiictBue oxcuna menu (II) ¢ cepHoil kuciaoToil pasHONW KOHLIEHTpaLMM MpPU Pa3HbIX
TEeMIIepaTypax.
I'openue yris B KOHIEHTPUPOBAHHOM a30THOM KHCIIOTE.
["'openue cepbl B pacIuiaBI€HHOM CEUTpE.
HcnpiTaHue pacTBOPOB BELIECTB HA JIEKTPUUECKYIO IIPOBOIUMOCTb.
JIBU>KEeHHE HOHOB B AJIEKTPUUECKOM I10JI€.

IIpakTnyeckue padorTsi:
[TpakTrueckast pabora Ne 1. M3ydyenue BAUsIHUS yCIOBHM MPOBEACHHS XUMUUYECKON peakuy Ha
€€ CKOpPOCTb.
[Tpaktuyeckas pabora Ne 2. PemieHne sKkCiepuMEHTaNIbHBIX 33/1a4 110 TeMe «CBoicTBa KUCIOT,
OCHOBAHHUH U COJIEH KAK DJIEKTPOIUTOB.
JlaGopaTopHble ONBITHI:
Peakuun oOMeHa Mex 1y pacTBOpaMu 3JIEKTPOJIUTOB.
Pacyernble 3a1aun: Beruucienus no TepMOXUMUYECKUM YPABHEHUSM PEAKLIUMA.

Pa3znen 2. MHoroo0pa3ue BelecTB.

Hemerannbl. TManorensl. llonokeHne B NEPUOAMYECKONM CHUCTEME XHMHUYECKHX BJIEMEHTOB,
cTpoeHne ux aroMoB. Haxoxaenume B mnpupone. dusnueckne M XHUMHYECKHE CBOMCTBA
rajgoreHoB. [lonydeHune u npuMEeHEeHHE TaIOreHoB. XJjop. Ou3znueckne 1 XMMUYECKUE CBOMCTBA
xjaopa. Ilpumenenue xnopa. Xnopoomopona. duznuueckue cpoiictBa. [lomyuenue. ConsiHas
kuciora u €€ conu. KauecTBeHHass peakuusi Ha XJIOPUJ - HOHBL. Pacrio3HaBaHue XJIOPUIOB,
OpOMUIOB, HOJTUIIOB.

Kucnopon u cepa. [lonoxxeHue B NeprHOIUYECKON CUCTEME XHUMHUYECKUX JJIEMEHTOB, CTPOEHUE
ux atomoB. Cepa. Amnorponusi cepel. Pu3nveckue U XuMuyeckue cpoiicTBa. HaxoxaeHue B
npupone. llpumenenue cepsl. CepoBomopon. CepoBoiopoAHas KHCIOTa U €€  COJU.
KauectBennas peakius Ha cynbGua-uonsl. Okcun cepsl (1V). Ousnueckue M XUMHUYECKHE
cBoiictBa. [lpumenenue. CepHucrast kuciaora U ee coiu. KadecTBeHHast peakiusi Ha Cyab(UT-
uonbl. Oxcun cepol (VI). Cepnas xkucimora. XuUMHUYECKHE CBOWCTBAa pa30aBIeHHON U
KOHIIEHTPUPOBAHHOM cepHOl KucioTel. KauecTBeHHas peakius Ha Cyiab(haT-uOHbI. XUMHUECKHE
peakiuy, JIeKAIMEe B OCHOBE MOJIYYEHHUS] CEPHOM KHCIIOTHI B MPOMBINIIEHHOCTH. [Ipmenenue
CEpPHOM KUCIIOTBHI.

Aot u docdop. [TonoxeHrne B MepHOIUIECKON CUCTEME XUMUYECKHUX DJIEMEHTOB, CTPOCHUE HX
aTOMOB. A30T, pU3NUECKHE U XUMHYECKUE CBOWMCTBA, MOJIyYeHHE W MpuUMeHeHune. Kpyrosopor
azoTa B mpupoae. AMMHAK: (pU3MUECKHEe W XUMUYECKUE CBOICTBA, MOJTyYeHUE U MPUMEHEHUE.
Cosn aMMOHHMS. A30THas KHCJIOTA U €€ CBOKMCTBA. OKUCIUTENbHBIE CBOMCTBA A30THOM KHUCIIOTHI.
[TomyueHne a30THOM KHUCIOTHI B J1A0OpaTOpUU. XUMHUYECKHUE PEAKIMH, JIeXkKallie B OCHOBE
MOJIYYCHHUSI a30THOM KHCIOTHI B TPOMBINUICHHOCTH. [IpuMeHeHue a3oTHOW Kuciaotel. Conu
A30THOW KHUCTIOTHI U UX MIPUMEHEHHE. A30THBIC yI0OpEHUSI.



®ochop. Amnorporus Pochopa. dusznyeckue W xumMuUeckue cpoicTBa (ocdopa. Oxcupg
docdopa (V). Oprodochopnas kucinota u ee conu. PochopHbie yIOoOpEeHHUS.

VYraepon u kpemHuid. llonoxkeHue B NEPUOAUYECKONW CHUCTEME XHMHUYECKUX DJIEMEHTOB,
CTPOCHHE MX aTOMOB. YriepoAd. AmioTponus yriaepona. @u3nueckue 1 XMMUYECKHE CBOMCTBA
yraepoaa. AncopOums. YTapHbIA ra3, CBONCTBa M (U3MOJIOTUYECKOE JEHCTBUE HA OPTraHU3M.
Yrnekucnblid Ta3. YrosibHas KUciaoTa U ee conu. KauecTBeHHbIe peakiuu Ha KapOOHAT-HOHBI.
Kpyrosoport yriaepoaa B npupoae. OpraHudeckie COeIMHEHUs yIIIepoia.

Kpemunii. Oxcupn kpemuus (V). Kpemauesas kucinora u ee conu. Cmexno. [{emenm.

Meramibl. [lonokeHne B NEPHOIUYECKON CHCTEME XHMHYECKHX 3JIEMEHTOB, CTPOCHHE HUX
aToMoB. Metayunueckas cBsi3b. PU3MUECKUE CBOMCTBA METAJUIOB. Psl aKTMBHOCTH METaJUIOB.
Xumuueckue cBoiicTBa MeTayuioB. O01mue crnocoos! moxydeHus: MetamioB. CIiaBbl METAIJIOB.
[I{erounble MeTasuibl. [lon0XkKeHNE MIETOUYHBIX METAJJIOB B NEPUOANYECKON CUCTEME, CTPOEHUE
ux aroMoB. Haxoxnenne B mnpupone. PU3MYECKHE U XUMHUUYECKHME CBOMCTBA IIEIIOYHBIX
MeTauioB. [IpuMeHeHne menoYHbIX METAJUIOB U UX COEIMHEHU.

[lenouyno3emenbHble MeTauibl. [lo10)keHNE 111€T0YHO3EMENBHBIX METANIOB B MEPUOJUYECKON
CHUCTEME, CTPOEHHE ero aroma. MarHuil M KajublUWW, UX BaxHeilme coeanHeHus. JKecTKoCTh
BOJIBI U CTIOCOOBI €€ YCTPaHEHUSI.

Amomunuii. IlomoxxeHue amOMUHUS B TEPUOJAMYECKOM CHUCTEME, CTPOCHHME €ro aroma.
Haxoxnenne B npupone. Pu3Myeckue W XUMUYECKUE CBOWMCTBAa amoMuHuUA. [IpumeHnenue
amrOMUHUSA. AMQOTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTTIOMUHUS.

Keneso. Ilomoxxenue xeneza B NIEPUOJINYECKON CUCTEME, CTPOCHME ero aroma. HaxoxaeHue B
npupoje. Puznueckue M XUMHUYECKHE CBOMCTBa »eje3a. BaxHeillne coelUHEHMs Kenesa:
OKCHIBI, THIPOKCH B U comn xenesa (11) u sxenesa (111). KagecTeHHbIe peakiny Ha noHbI Fe2*
u Fe®*,

JdemMoHcTpaumMu:

®u3nuecKue CBOICTBA IAJIOT€HOB.

ITomy4yenue XJI0pOBOOPOAA U PACTBOPEHUE €TO B BOJE.

AmnnotponHbie Moaudukanuu cepbl. OOpasibl IPUPOAHBIX CYIb(OUIOB U CYIb(aTOB.
[Toyuenue amMMmuaka M ero pacrBopeHue B Boje. O3HakomileHHE C 00pa3laMu HPUPOTHBIX
HUTpPATOB, pochaToB

Mopnenu KpHUCTaNIMYECKUX PEIIETOK alMasa U rpagura. 3HAKOMCTBO C 00pa3liaMy MPUPOIHBIX
KapOOHATOB U CHUJIMKATOB

3HAaKOMCTBO C OOpa3laMH Ba)KHEWIINX COEIMHEHUN HaTpus, Kajaus, NPUPOAHBIX COEAMHEHUMN
KaJbLIMs, pyJaMH Kejle3a, COCIUHEHUSIMH aFOMHUHUS. B3aumopneicTBue IENOYHBIX,
IEJIOYHO3EMENBbHBIX METAJJIOB U AJIIOMUHUSA ¢ BOJIOH. CokuraHue xenes3a B KUCIOPOAE U XJIOpE.
IIpakTH4eckue padoTsbI:

[TpakTrueckast padota Ne 3. [losnyueHue coasiHOM KUCIIOTHI U U3yUEHUE €€ CBOICTB.
[TpakTnyeckas padora Ne 4. PemeHue skcrepuMeHTalbHbIX 3aa4 1o TeMe «Kucnopoa u cepay.
[TpakTrueckas padorta Ne 5. [lonyueHne ammuaka 1 U3y4yeHHe €ro CBOMCTB.

[Tpaktuyeckas pabora Ne 6. I[lomyuenuwe oxcupa yriaepona(IV) m u3ydeHue ero CBOMCTB.
Pacnio3naBanue kapOOHATOB.

[TpakTiueckast pabora Ne 7. PemieHne skcnepUMEHTANbHBIX 3adad Mo Teme «MeTamibl U Ux
COCTMHEHU».

JlabopaTopHbIe ONBITHI:

BrITecHeHue ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KavecTBenHsle peakiuu cyabGua -, Cyab(huT- U Cynb(ar- HOHOB B pacTBOPE.

O3zHakomyieHHe ¢ 00pa3lamMu cepbl U €€ MPUPOTHBIMU COETMHEHUSIMHU.

BzaumopencTBue cosieii aMMOHHS CO LIEIOYaMU.

KauecTBeHHbBIE peakiiy Ha KapOOHAT - U CUJIMKAT- HOHBI.

KauectBenHas peakius Ha yriaeKUCIbIi ras.

Wzydyenue oOpa3noB MeTawioB. B3aumoneilcTBue MeTauIoB C  pacTBOpamMH  COJIEH.
O3HaKOMJIEHHE CO CBOMCTBAMH U MPEBpALLICHUSIMU KapOOHATOB U rupoKkapOoHaToB. [loayueHue



FI/I,Z[pOKCI/I,Z[a AJIFOMUHUA U B3aI’IMOI[eﬁCTBHe €ro € KucJIOoTaMHu U 1IeJioyaMu. KaquTBeHHBIe
peaxuu Ha HoHbl Fe?* u Fe®*

PacueTHbIE 32124 1:

BBIUMCIICHUS [0 XMMHYECKAM yYPaBHEHUSM MAcChl, 00hEMA MIIM KOJIMYECTBA BEIIECTBA OIHOTO
W3 TPOIYKTOB PEaKIMH MO MAcce MCXOJHOTO BEIIECTBA, 0OBEMY MM KOJNMYECTBY BEIIECTBA,
COZIEPKAIIIEro ONPENCIEHHYIO TOMI0 IPUMECEH.

Pasznea 3. KpaTkuii 0030p BaxKHeIIIUX OPraHUYeCKUX BelleCTB.
IIpeamer opranuueckod xumuu. Heopranumdeckue v OpraHMYECKHE COCAMHEHUS. YTIEPOH —
ocHOBa »kM3HM Ha 3emie. OcCOOEHHOCTM CTPOEHHUs aroMa YyIjiepojJa B OpraHMYECKHX

COC/IMHEHUSIX.
VYrnesonopoasl. IlpenenbHble (HAChILIEHHBIE) yIiIeBOAOpOAbl. MeTaH, 53TaH, NOpomaH —
NPOCTEHIINEe TMPEACTABUTEH  MPEACIBHBIX  yriaeBoaopoaoB. CTpyKTypHBIE  (HOPMYIIBI

yIJ1eBOAOPOAOB. I'oMonoruueckuil ps npeaesibHbIX yrieBoaoponoB. 'omonoru. ®dusnyeckue u
XUMHUYECKHE CBOMCTBA MpEAEIbHBIX YIVIEBOJOPOAOB. Peakuuum ropeHus U 3aMEILEHUS.
Haxoxnenue B mpupoje npeaeabHbIX yriieBoaopoaoB. [Ipumenenue merana.

HemnpenenbHble  (HEHACBILIEHHBIE)  YITIEBOAOPOABL.  OTHJIEHOBBIM  psJl  HENPEAENbHBIX
yIIeBoAOpoAOB. OTuieH. @Pusnueckue M XMMHUYECKME CBOWCTBAa dSTwWieHa. Peakuus
npucoeanHeHns. KadecTBeHHble peakuuu Ha dTwieH. Peakuus nmonuMepusanuu. [lonustuiien.
[TpumeHneHue >TUsICHA.

ALETUJICHOBBIM DS  HENpEeAENbHBIX YIJIEBOJOPOJOB.
[TpumeHeHue aneTuiIeHa.

[TpousBomHbIe yriieBoaopoaoB. Kparkwii 0030p OpraHMYECKHX COCAMHCHHIA: OJHOATOMHBIC
CHMPTHI, KapOOHOBBIE KHUCIOTHI, CIOXKHbIE 3(UPBI, KUPBI, YIIIEBOJAbI, AMUHOKHCIOTHI, OCJIKH.
Ponp GenkoB B opranusme.

[ToHsiTHE O BBICOKOMOJEKYJSPHBIX BemiecTBax. CTpyKTypa IOJMMEPOB: MOHOMEDP, MOJIHUMED,
CTPYKTypHOE 3BEHO, CTENEHb HOJIUMEpPU3ALIUH. [TonmuaTHeH, MOJIUIIPOIUJIEH,
HOJUBUHUIIXJIOPUIL.

JdemMoHcTpaumMu:

Mogenu MoJsieKysl OpraHM4eckux coequHeHui. ['opeHue yriaeBoropoloB U OOHapyKeHHE
IPOAYKTOB uX ropenusi. Kauectsennas peakius Ha sTwieH. [lonyyenue stuieHa.

PacTBopeHue 3TunoBoro cnupra B Bojie. PacTBopeHune riauneprHa B BOJE.

ITomy4yeHnue m CBOMCTBA YKCYCHOM KHMCIOTHI. McciienoBaHne CBOWCTB )KMPOB: pacTBOPUMOCTh B
BOJIE U OPIraHUYECKUX PACTBOPUTEIISX.

KauecTBeHHbBIE peaKIlK Ha TIIOKO3Y U KpaxMal.

O3HakomIIeHHEe ¢ 00pa3lamMu U3JIeNUi U3 MONIUITHIICHA, TIOJIUIPOIUIIEHA, TOJTUBUHUIXIIOPHIA.

Anernnen. CBoiicTBa alleTUIIEHA.

3.TemaTn4yeckoe VIAHUPOBAHUE € Y4ETOM padoyeld MPOrpaMMbl BOCIIUTAHHUS
OO u onpeesieHUEeM OCHOBHBIX BUIOB YUeOHOM AeSITEJIbHOCTH.
8 knacc (2u 6 neoenro, 6cezo 68u)

Paznen o TeMbl OcHOBHbIE BUBI nearenbHocTH| OCHOBHBIE

E S | oOyuaromuxcs (Ha YpOBHE| HamlpaBICHUS

2 . = E YHHUBEPCAIbHBIX YUeOHBIX 1eHCTBUIA) BOCIIMTATEIbHON

E S g8 JIESTEIIbHOCTH

2 3 A=

8 kiacc

Pasnen 1. 52  [Tema 1. 17 | 3 | Paznuuars MPEAMETHI u3ydyenus | [larpuoTudecko
(OCHOBHBIC MOHSATHS [TepBOoHaYaNBHBIC €CTECTBEHHBIX Hayk. HaOmronmath | e BociuraHue
XUMUH (YPOBEHD XHUMHUYECKHE CBOIICTBA BEMIECTB U UX N3MEHEHUS. I'paxxnanckoe
ATOMHO- MOHSATHUS YUHTBCS TPOBOJUTH XUMHUYECKUI BOCIIMTAHUE




MOJIEKYJISIPHBIX
[peCTaBICHHIA)

skcniepuMenT. CoOMroIaTh npaBuia
TEXHUKH 0€30I1aCHOCTH.

3HaKOMUTBCA C  JIaDOPaTOPHBIM
obopynoBanueMm. M3ydars crpoeHue
miamMeHy. PaznuyaTh MOHATHS

«YHUCTOE€  BEIIECTBO» U «CMECH
BEILIECTB». YMETh pa3ieisiTh CMECH.
Paznuuare usuueckue U XUMUYECKHUE
SIBJICHUS. Onpenensirtsb MIPU3HAKH
XUMUYECKUX peakuuid. DUKCUpPOBATH
HaOII01aeMbIe

TIPU3HAKH.

Paznuuats MOHSITHE «aToOM»,
«MOJIEKyTay, «UOHY. Paznuuathb
MOHSTUSL «BEUIECCTBA MOJCKYJISIPHOTO
CTPOCHHUS H «BEIIlECTBA
HEMOJIEKYIIIPHOTO CTPOCHHSIY.
DopMynupoBaTh OIIpEeeIICHUE
IIOHATUSA

«KPUCTAITUIECKHE PEIIETKI».
OOBSICHATL 3aBHCHMOCTH CBOMCTB
BEILISCTB oT THUIIa pELIETKY.
OnpenensTb OTHOCHTEIHHYIO
aTOMHYIO  MacCy DJJIEMEHTOB W
BAJICHTHOCTH JJICMCHTOB B 6I/IHapHI)IX
COCIUHECHUSIX.

Ompenenars  COCTaB  MPOCTEHIIMX
COEIMHEHUH II0 HUX XHUMHYECKHUM

dhopmyam.

TpynoBoe
BOCIIUTaHUE
[yxoBHOoE 1
HPaBCTBEHHO
€BOCIIUTaHUE
IlennocTh
HAy4YHOTO
MO3HaHUS

Tema 2. Kucnopon.
["opeHue

CocTaBnartp (bopmyIbl OMHAPHBIX
COE€IUHEHUN 10 U3BECTHOM BAJIEHTHOCTH.
Nzobpaxare mpocTeiime XUMHUYECKHe
peakiuu C TOMOIIBI0  XHMHUYECKHX|
YpaBHEHUH. Paznuuath TIOHSITHS]
CUHIEKCY,
«xo3(hpunmeHT»,
«ypaBHEHUE
peaxkuum.
PaccunthiBaTh ~ OTHOCHTEIHHYIO
MOJIEKYJIIPHYIO Mmaccy no
dbopmyam BEIIIECTB.
PaccuuTheiBaTh MaccoBy J0JIIO
XUMUYECKOT'O AIIEMEHTA B

COEIMHEHUH. YcraHaBnuBaTh
npoctedimue (OpMyJNbl BEHIECTB IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB.

XUMHYECKOMI

I'paxxnanckoe
BOCIIUTaHHUE
Tpynosoe
IlenHocTh
Hay4IHOTO
DKOoI0THIecKOe
BOCIIUTAaHHUE

Tema 3. Bomopon

Uccnenosarts CBOMCTBA
Hab6mronats

¢dusnyeckue u XUMHYECKHE
mpeBpamieHusi BemecTB. Pacmo3naBaTh
BOJOpPOA. 3amuChiBaTh MPOCTEUIINE
YpaBHEHUSI XUMUUECKUX peaKiui

BCIICCTB.

IlennocTn
Hay4IHOTO
MTO3HAHUS
I'paxnancko
e
BOCITUTaHHUE
TpynoBoe
BOCITU
TaHue
DKOJIOTHIECK




oc

BOCIIUTAHHUE
Tema 4. Bopa. 5 | 2 | Uccaenosarh CBOMCTBa BEIECTB.| DKOJIOTHYECKOE
PacTBops! HabmonaTs BOCIIHTaHUE
¢busnyeckue " xummdeckue |Tpynosoe

mpeBpamieHns  BemiecTB. ONHUCHIBATH [BOCITUTAHHE
XUMUYECcKue peakiuu. Jlenats BIBOABL. [[lyXOoBHOE
3anuceiBaTh MPOCTEHININE ypaBHEHMs [HPABCTBEHHOE
XUMUYECKAX  peakuuid. BrlUuCIATH [BOCIHUTaHUE
MacCOBYIO JIOJTIO pacTBOPEHHOTO | DCTETUYECKOE
BEI[ECTBA B pactBope, Maccy | BOCIIUTaHUE
PacTBOPEHHOI'0 BewlecTBa U BoAabl [uis | LleHHOCTH
NPUTOTOBJICHUSI pPAcTBOpa. ['OTOBUTH | HAYYHOIO
pacTBOpBl C OINpPENEIEHHON MAcCOBOH | MO3HAHUA
noneit. Uccnenopathb

CBOiicTBa BEIIECTB. HabmonaTs
¢dusnueckue UXUMUYECKHUEe
npeBpamieHusi BemiecTB. ONUCHIBaThH
XUMUYECKHE peakuuu. Jlenatb BhIBOJBL.
3anuceiBaTh NPOCTEHIINE YPABHEHUS
XUMHUUYECKUX PEaKIHil.

Brruucnsate MAaCCOBYIO JIOJIIO
pacTBOPEHHOTO BEILIECTBA B
pacTBope, Maccy pacTBOPEHHOTO
BEIIIECTBA u BOJIbI s
MPUTOTOBJICHHS pacTBopa.l 0TOBUTH
pacTBOpLI c onpenenéHHON
MAacCOBOM JOJEH.

Tema 5. 5 | 0 | Ucnonp3oBath BHYTpHU- d| ['paxxiaHcKoe
Komnuectsenibie MEXKIIPEIMETHBIE CBSI3U. PaccuuThIBaTH pocruTanue
OTHOILIEHHS B XUMHH MOJISIPHYIO maccy BCIICCTBA, TpymoBoe

OTHOCHUTETFHYI0  IUIOTHOCTH  Ta30B.
Berancnate mo xuMudeckuMm (opMyiam
U XUMUYECKUM YpaBHEHUSIM Maccy,
KOJINYECTBO BEIIECTBA, MOJISIPHBINA 00BEM
[0 U3BECTHOM  Macce, MOJSPHOMY]
00BEMY,  KOINMYECTBY  OJHOTO W3
BCTYNAIONIUX WJIA TIOJYYAIOIINXCS B
peakuuun BEIILIECTB. Brruncnars,
00BEMHBIE  OTHOIICHHWS Ta30B  TIpH
XUMUYECKUX peakuuax. Mcmonb3oBaTh)
MIPUMEPBI pEeIIeHUs 3a/1ad, 3aJaYHUKH C
aJqropuUTMaMHu
pereHunit

BOCITHTaHUE
IlenHocTh
HAY4YHOTO
MTO3HAHHUS

Tema 6. OcHosuble| 9 | 2 | MccnemoBarhb CBOICTBa BeniectB,| LleHHOCTH
KIIacChbl Habnronate ¢u3nueckue U XUMUYECKHE HAYHIHOTO
Sggg;i‘;ﬁ:l‘;cmx npeBpamieHuss  BemiecTB.  ONHCHIBATH MO3HAHUS
XuMHuueckue peakiuu. Jlenars BbIBOABL| JlyxoBHOE
Y4acTBOBaTH B COBMECTHOM| HPaBCTBEHHOE
00CyXICHUH. BOCTIMTaHUE
Knaccudpuumposatsb u3y4JaeMble
BEIIECTBA 10 COCTAaBy M CBOMCTBaM.
CocTtaBisiTh (OpPMYIIBI OKCHIOB, KHCIIOT,




OCHOBaHUH, coyiell. XapaKTepHu30BaTh
cocTaB u CBOMCTBA BCIIIECTB,
OTHOCSIIIIUXCS] K OCHOBHBIM

KJIacCaM HEOPTaHMYECKUX COSAMHEHUH.
3anuceiBaTh MPOCTEHUIINE YpaBHEHUS
XUMHUYECKUX PeaKIuit

IPaznen 2.
[lepuoayueckuit
BaKOH M NEPUOIH-
geckasi CHCTeMa
XMUMAYECKUX
pnemenTtoB JI. U.
Menneneena.
Crpoenue atoma

Tema 7.
[lepuoayueckuit
3aKOH U CTPOCHUE

aroma

Knaccuduunposatsb W3yYCHHBIC
XUMHYECKHE  DJEMEHThl U HuX
coenuHeHus. CpaBHUBaTh CBOMCTBa
BEIIECTB, NMPUHAMNICKAMUX K Pa3HBIM
KJlaccaM, XHMHYECKHE  JJIEMEHTEI
pasHBIX  Tpymm.  YCTaHaBIMBaTh
BHYTPH- UM MEXIIPEIMETHBIE CBA3H.
DopMynHpoBaTh MEePUOINIECKUI
3akoH J[. WM. MengaeneeBa u
PacKpbIBaTh €r0 CMBICT.
XapakTepu30BaTh CTPYKTYpPY
nmepuoAndecKor Tabmuubl. Pasmugarte
nepuoasl, A- u b-rpynmel. OOBICHATH
¢u3nuecKkuii  CMBICT  MOPSAKOBOTO
HOMEpa XUMHYECKOTO JJIEMEHTa, HOMEpa
TPYNIBI U TIEPUOJIA, K KOTOPBIM 3JIEMEHT
MIPUHAUIEKUT B MIEPUOANUECKOIcUCTEME
H. W. MenneneeBa; 3aKOHOMEPHOCTH
W3MEHEHHUS] CBOMCTB  JJIEMEHTOB B
npejienax MajblX MEepUOJOB U A-TpymilL.
@opMHUpOBaTh ONPEACICHUS MOHATHI
«XUMHUYECKHHA OJIEMEHT», «HM30TOIBD,
«OTHOCUTENIbHAs  aTOMHas  Maccay,
«MAacCOBOE YHCIION,

«QIEKTPOHHAS 00o00uKay,
«QIEeKTPOHHBIH  crnoi»  OmnpenemisTs
YUCIIO MPOTOHOB, HEUTPOHOB,
JIEKTPOHOB Y AaTOMOB XHMMHYECKHX
3JIEMEHTOB, UCTIOJIB3YS
nepuorueckyto tabnuiy. CocTaBisiTh
CXEMBbl CTpOEHHs aToma mnepBbix 20
3JIEMEHTOB IE€PUOIUYECKON TaONIHUIIBI.
XapakTepr3oBaTh XUMHYECKHE
3JIEMEHThl Ha OCHOBE IIOJIOKEHHUSA B
MEPHOANYECKON CUCTEME u
OCOOCHHOCTEH CTPOCHHS HX aTOMOB.
HccenenoBarsk CBOWCTBA BELLIECTB.
Haomronars ¢dusnyeckue u
XUMHYECKHETPEBPAIIICHNUS BEIIECTB

ITarpuoTnueckoe
BOCIIUTaHUE
I'paxxnanckoe
BOCIIUTaHUE
Tpynosoe

IPaznen 3.
Crpoenue
BEIIECTBA.
IXuMudeckas CBs3b

Tema 8. CtpoeHue
BEIIECTBA.

XuMuueckas CBS3b

®dopmupoBaTh ONpeACICHHUS TOHATHI
«KOBAJICHTHAsT  HETOJISIPHAs  CBSI3bY,
«KOBAJICHTHAS TIOJISIPHAS CBSI3bY,

«UOHHASI CBSI3b», «CTEIEHb OKHUCIIEHUI,
«QNEKTPOOTPHULIATEIIBHOCTEY. ONPEIeIIiTh
THII XUMHYECKOH CBSI3H B COEIMHEHUSIXHA|
OCHOBaHUM XUMHYECKOH (popmMyITbl
Omnpenenarp CTeNeHb OKUCICHUS
DJIEMEHTOB B COEIMHEHUSX.
CocTaBiare (GOpMyJbl BEMIECTB IO
CTEIIEHU OKUCIIEHUS DJIEMEHTOB.

YcraHaB/IMBaTh BHYTpHU- u

IlenHocTh
Hay4IHOTO
MO3HAHUSA
TpynoBoe




MCKIIPECAMCTHBIC CBA3U. CocTaBIsITh

CpaBHUTEIBHBIE H  00OOIIArOIINe
TaOJIMIBI U CXEMBI.
9 knacc (24 6 nedenio, scezo 68u)
Pazgen 1.| 15 | Tema 1| 5 Kiraccudumuponats xummuaeckre | Tpymosoe
MHoroobpazue Kiaccudukarys . peaKITim. IIpuBoaUTHL MIPUMEPHL. | BOCITUTAHUE
XUMHAYECKHX XUMITHECKHX peaKiiH PacnoznaBathb OKHCIHUTENbHO- | ['paxkmanckoe
peaxiuit BOCCTaHOBUTEIbHBIC peaxiuu. | BOCIHTAaHUE
Onpenensars okucnurenb, | LleHHoCTh
BOCCTAHOBUTEIb, MPOLIECC OKUCICHHUS U | HAYYHOTO
BOCCTaHOBJICHUSI. MIO3HAHUS
Hccnenosats YCIIOBHS,
BIIHSIIOLIIIC Ha CKOPOCTh
XUMHYECKOHU peakuuu.
OnuceBaTh yCIOBHSA, BIUSIOIINE
Ha CKOPOCTb XUMUYECKOMI
peaxuu.
[IpoBoauTh TpymNmOBEIE HAOIIOACHIS,
oOCYXXIeHWsI ~ Pe3ylbTaTOB  OIIBITOB.
CocraBnath TEPMOXUMUYECKHE
ypaBHEHU peakuui. Beruucnsts
TEIUIOBOW 3PdeKT peakmuu 10 e
TEPMOXUMHYECKOMY YPaBHEHHIO.
Tema 2.7 OO000IIUTh 3HAHUS O PacTBOpPAX. [TaTpuoTHueckoe
XuMuueckue dopMUpOBaTh onpeneneHus BOCIIUTaHUE
peakiuu B BOJHBIX TTOHSTHA «QIEKTPOIIUATY, I'paxmanckoe
pacTBopax «HEDIIEKTPOIIUT» BOCITUTaHUE
«OQNEKTPOIUTHYECKAS Tpynosoe
JTUCCOITHATTHD.
KonkperusuposaTth IIOHATHE
«on».  OOOOMIUTH  TOHSTHE
«KATHOHY, «aHUOH.
UccnemoBath  cBOKCTBA  pacTBOPOB
AJIEKTPOJIUTOB. XapakTepru3oBarb

YCJIOBHSL T€UYEHHS pPEaKluil B pacTBOpax
ANEKTPOIUTOB 10 KOHIA. OnpenensiTb
BO3MOYKHOCTh ~ IIPOTEKAHUS  PeaKIHid
noHHOTO oOMeHa. CoCTaBIlsITh HOHHBIE
ypaBHEHHUS pEaKIIUii.

CocraBnarte COKpalIéHHbIe

HMOHHBIC YPaBHEHHAPEAKINI




OCHOBE TMOJIOXKCHUS B TEPUOTUUCCKON
cucteme [J[. WM. MeHneneeBa wu
OCOOCHHOCTEW CTPOCHUS WX aTOMOB.

OOBACHATH 3aKOHOMEpPHOCTH
U3MEHEHUs CBOIICTB 3JIEMEHTOB.
XapakTepr3oBaTh aJJIOTPOIIUIO

KHCIJIOPO/Ia U CEPhIKAK OJHY W3 MPHYHH
MHOT000pa3Hsl BEIECTB.

OnuceIBaTh CBOICTBa BEIIECTB,
OTIPEIETISATh
MPUHAIIEKHOCTD BEIIIECTB K

OTIPEJICIEHHOMY ~ KJIACCY COEJIMHEHHH.
CpaBHUBaTh CBOWCTBa pa30aBICHHOW U
KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTEHI.
3anmuchiBaTh ypaBHEHUs peakuuil B
MOHHOM BHJE C YKa3zaHHeM Iepexoja
ANIEKTPOHOB. Pacmo3HaBaTh OMBITHBIM
IMyTéM pPAacTBOPBI KHUCJIOT, CYJIb(HUIEI,
cynbhuthl, cyinbdarel. Vcmnonb3oBarh
npruoOpeTEHHbIC 3HaHUS B
MIPaKTHIECKOH JIeSITeIbHOCTH u
IIOBCETHEBHOW  XU3HU C  IIEINbI0
0e301MacHOro o0paIleHus C BEIIECTBAMU
U MaTepuajaMd U DKOJIOTHYECKH
IPaMOTHOTO TIOBEJICHHUS B OKpPY’KaIOIIeH
cpeae. BpUUCIATE MO XMMHYECKUM
ypaBHEHUSIM Maccy, 00BEM u
KOJIMYECTBO  BEIECTBA  OJIHOTO W3
MPOAYKTOB  pEakUuu 10  Macce
HUCXOIHOTO BEHIeCTBa, OOBEMY WU
KOJIMYECTBY BEIECTBA, COCPIKAIIErO

ONPeACIEHHYIOJI0JII0 TPUMECEH.

Pasnexn 2. 43 [Tema 3. I'asioreHs! OOBsCHATH 3aKOHOMEPHOCTH OKOJIOTHYECKOe
Mroroo6pasue M3MEHEHUS CBOMICTB HEMETAIIIOB B BOCIIMUTaHUE
perects neproax u A-rpymmnax. LlennocTh
XapakTepru3oBaTh TajloreHbl Ha OCHOBE | HAYYHOTO
IIOJIOKEHUSI B MEPUOJUYECKON CHCTEME | IO3HAHUS
H. . MengeneeBa u ocobenHocreil | Tpymosoe
cTpoeHus: ux aroMoB. OOBICHATH | BOCIIHUTAHHE
3aKOHOMEPHOCTH HW3MEHEHHUs! CBOicTB | ['pakaaHckoe
rajJoreHoB IO MNepuony MU A-Tpynmax. | BOCIUTAaHHUE
PacnioznaBathb OTIBITHBIM nyTeM
COJISIHYIO KUCJIOTY M €€ COJIH, OpOMHIBI,
HOIH[BL. Hcnons3oBaTh
pUOOpeTEéHHbIE 3HAaHWS U YMEHHUS B
MPAKTUYECKOH AeITENbHOCTH U
[IOBCEJHEBHOM  JKU3HU C  LEJBIO
Oe3omacHOro OOpaIeHus C BEIeCTBAMU
W MarepHalaMd M DKOJOTMYECKH
IpaMOTHOTO TIOBEACHUS B OKpYKatolIen
cpeae. BprumciaTe MaccoBylO IOJIO
pacTBOPEHHOTO BEIECTBA B PACTBOPE
Tema 4. Kucmopox XapaktepuzoBath  2meMeHThl  VIA- | Dcrernyeckoe
cepa rpynmsl  (MOATPYNIBEL  KUCIOPOJia) Ha | BOCITUTAHHE




Tema

thocdop

5.

A3or ©

XapakTepru3oBaTh 3IIEMEHTBI VA-
rpymmsl (MOATPYNIBEI a30Ta) HAa OCHOBE
MOJIOKEHHUS B TIEPHOANIECKOI cHCTEME H
0cOOEHHOCTEH CTpOCHUS HMX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH M3MCHCHHUS
CBOICTB 3JEMEHTOB VA-TpyIIsL.
XapakTepru3oBaTh aJuIOTponui (ocdopa
KaKk OAHYy W3 MpPUYMH MHOroo0Opa3us
BemiecTB. ONMMCHIBATH CBONCTBA BEIIECTB,
yCTaHaBIUBATh MPUHAIEKHOCTD
BEIIECTB K OMNpPEACICHHOMY  KJaccy
coequHeHnid. COIMOCTaBIATH CBOWCTBA
pa30aBIIecHHONH ¥ KOHIICHTPHPOBAHHOM
a30THOU KHUCJIOTEI. CocraBnsiTh
ypaBHEHUS CTYIIEHYAaTON JUCCOIHMAIINN
Ha npuMmepe GochopHOH  KHCIOTEHL.
3anmuchiBaTh ypaBHEHHsI peakuuidi B
MOHHOM BHJIE C YKa3aHHEM I[epexoja
AIEKTPOHOB.

Pacno3naBaTe  ONBITHBIM  IIyTEM
aMMMHaK, paCTBOPBIKHUCIIOT, HUTPAT- U
(hocdar-noHbI, HOH AMMOHUSI.
Hcnons3oBaTh mpnoOpeTEHHBIC 3HAHUS B
HpaKTH‘-ICCKOﬁ JACATCIIbHOCTHU u
[IOBCETHEBHOM  XW3HH C  MEJBIO
0e301macHOr0 OOpaIIeHNus C BEIIeCTBAMHU
U MarepuasaMd W DKOJOTUYECKU
IpaMOTHOTO TOBEJECHHS B OKpY)KatoLlen
cpeme. BprYHCIATP MacCOBYIO OO
pacTBOPEHHOTO BEIIECTBA BPACTBOPE.

IlennocTh
HAy4IHOTO
MO3HAHUSA
Tpynosoe
BOCTIUTaHUE
I'paxxnancko
e
BOCITUTaHUE
HyxoBHOE U
HPaBCTBEHHO
€BOCITUTaHUE

Tema 6.

KpEMHUI

Vrnepon wu

XapaktepuzoBatb  3JIeMeHTH  [VA-
rpynmnel  (MMOATPYNIBL  YIIIepoga) Ha
OCHOBE TIOJIOKEHHUS B MEPHOIMUYECKON
cucTeMe M OCOOCHHOCTEW CTPOCHUS HX
atoMOB. OOBACHATH 3aKOHOMEPHOCTH
W3MCHCHHMSI CBOMCTB 3JIeMEHTOB IV A-
rpynmbl XapaKTepu30BaTh aLIOTPOTIHIO
yriaepoja Kak OJHYy U3 TPUYUH
MHOTOO0Opa3ust BemiecTB. ONHCHIBATH
cBoiictea  BemecTB.  COIIOCTaBIIATH
CBOMCTBA OKCUJOB yIJIEPOJAaU KPEMHHUS,
OOBACHATH IPUUMHY X PA3TAYMSL.
YcranaBnuBaTh MIPUHAJICKHOCTh
BEIIECTB K OMPEJCIICHHOMY KIIAcCy
coenuHeHui. J{oka3pIBaTh KUCIOTHBIN
XapaKTep BBICIIUX OKCHJIOB YTIepoia
u

KPEeMHFISI. 3anuceiBaTh  ypaBHEHUS
peakiuii B MOHHOM BUJE C YKa3aHUEM
nepexoa 3JIEKTPOHOB.

OcCyIIecTBIATh B3aMMOIIPEBPAIICHUS
KapOOHATOB W  THAPOKAPOOHATOB.
Pacno3naBats OIBITHBIM myTéM
VIIEKUCIBI  Tra3, KapOOHAT-MOHEI.
HcnonszoBaTh npruoOpeTEHHBIC
3HAHUS B MPaKTUYECKOMN
JIeSITeIIbHOCTU U MOBCEIHEBHOMN YKU3HHU

IlenHocTh
HAY4IHOTO
MO3HAHUS
OcreTnueckoe
BOCTIMTaHUE
HyxoBHOE
HpPaBCTBEHHOE
BOCTIMTaHUE
TpynoBoe
BOCIIUTaHUE
I'paxxnanckoe
BOCTIMTaHUE




C 1eNblo0 0e30macHoro oOpalleHHus C
BEIIECTBAMM U MaTepuajaMH U
9KOJIOTMYECKH TPAMOTHOTO TOBEECHMS
B OKpYJKarollel cpeje. Berauciars mo
XMMUYECKUM  ypPaBHEHHUSIM  Maccy,
00bEM M  KOJMYECTBO  BEIIECTBA
OIHOTO U3 TPOJXYKTOB pEaKLUHUU IO
Macce HCXOAHOIO BEIEeCTBA, 00BEMY
WIH KOJIUYECTBY BEILIECTBA,
COJEPKAIIEro OIPENENEHHYI0 OO
IIpUMECEHN.

Tema 7. O6mue cBOWCTBA,
METaJIJIOB

OOBACHATH 3aBUCUMOCTH (HH3UIECCKUX
CBOMCTB METaJUIOB OT BUJA XUMHUYECKOU
CBsI3M MEXIy MX aromamu. ONHCHIBATH
CBOMCTBA HW3y4YaeMbIX BEIIECTB Ha
OCHOBE HaAOIIO e HIH 3a 170
MIPEBPAICHUSIMHU.

HokaspiBath  aMQOTEpHBI  XapakTep,
OKCHJIOB H

rHAPOKCHI0B amoMunus u xkeinesa (I11).
CpaBHI/IBaTb OTHOLICHUEC N3y4acMbIX
METaJJIOB W WX OKCHIOB K BOJE.
CpaBHUBaTh OTHOIICHHE THPOKCHIOB
HaTpu:, KaJlblust u AJIFOMUHUA K
pacTBOpaM KUCIIOT U IIEJIOYEH.

Pacnio3HaBaHue ONBITHBIM  ITYTEM
TUIPOKCUI-MOHBI, HMOHbI Fe?*, Fe¥,
OcyIiecTBIATH peakmuu,
HOJTBEPKIAIOIIME TEHETHYECKYIO CBS3b
MEXK LY HEOPraHM4IECKHMHU

COCIMHCHUSIMH. 3aIMChIBATh ypaBHEHUS
peakiuii B MOHHOM BHJIE C YyKa3aHUEM
repexojia 3JIEKTPOHOB. O060061aTe
3HAaHMS M J€JaTh  BBIBOALI O
3aKOHOMEpPHOCTAX W3MEHEHUS CBOMCTB
METaJUIOB B TMepuojax u A-rpymmax

MIEPUOANUIECKON CHCTEMBI.
Hcnonb3oBaTh MproOpeTEHHBIC 3HAHKS B
MIPaKTHYECKOMN JIEeATEIIbHOCTH u

MOBCEJHEBHOW  JKU3HKM €  LEJBIO
0e30MmacHOro OOpaIIeHHs ¢ BEISCTBAMHU
M MaTepuaJiaMH ¥ IKOJOTHYECKH
IPaMOTHOTO TMOBEJICHHUS B OKPY)KAIOIICH
cpeae. Breraucnars 10 XHMMHYCCKUM
yYpaBHEHUSIM Maccy, 00BEM U

KOJMYECTBO  BEIIECTBA  OJHOTO W3
MPOAYKTOB PEAKIIUUIIO MACCE UCXOAHOTO
BEIECTBA, O0BEMY WM KOJHYECTBY
BEIIECTBa, COJICPIKAIIET0 ONpeAeIEHHYIO
JIOJIIO TIpUMeceit

Tpynosoe




Pasnen 3. Kparkuif1lQ (Tema 80 |1 HUcnonb3oBaTh BHYTpU- u | LlenHocTs

0030p BaKHEHIIMX [TepBonauasbHbie MEXIpeaAMeTHBIe CBs3U. (COCTaBIATH | HAYYIHOTO

OPraHUYECKUX [pe/ICTaBICHUs 00| MOJIEKYJIAPHBIE u CTPYKTYPHBIE€ | IIO3HAHUA

BCILICCTB OpraHUYCCKUX (hopMyIibI yTieBo1opo1oB. Onpenenarh | JKOJOTHUECKOe
BelIeCTBaxX IPUHAIEKHOCTD BEIIIECTBA K | BOCIIUTaHUE

ompeAeNéHHOMY KJIacCy opraHndecknx | dum3mdeckoe

COEIMHEHMN. 3anuchiBaTh YpaBHEHUS | BOCIIUTaHHUE U
peakuui 3aMeIleHrs U IPUCOEeTUHEHHS | (OpMUPOBAaHUE
C YYacTHEM OpPraHHUYECKHX BEHIECTB. | KYJbTYPhI
OnuceiBaTh  CBOMCTBA  M3y4aeMbIX
BEIIECTB Ha OCHOBE HAOMIOJCHHUHN 32 HX
MpeBpalleHusIMA. ~ YYacTBOBAaTb B
coBMecTHOM oOcyxneanu. IIpoBoants
Ka4ueCTBCHHBIE PEaKUUU Ha HEKOTOPHIC
oprannyeckue BemecTsa. [lomp3oBaTecs
nH(popMaImeil U3 MPyrux HCTOYHHUKOB
JUTSL TIOJITOTOBKU cOooO0IIeHnH. ['0TOBUTH
KOMITbIOTEPHBIE TIPE3CHTAIINH 10 TEME.

Hcnoab3oBanne pe3epBa yueGHOro BpeMeHH

B pabouyro mporpaMmy BHECEHBI HEKOTOpPbIC M3MEHEHHS B 8 Ki1acce.

PesepBHoe Bpems 5 4acoB cokpaiaercs 10 3 4acos, 1o yueoHomy many MAOY COII Ne 30
B 8 KJ1acce HA KypC OTBOJIUTCS 68 4acOB, M UCTIOIB3YETCS CISAYIOIMHUM 00pa3oMm:

1 yac — Ha npoBeneHHe 000OIIaONIIEro ypoka mo reMe «CTpoeHue BelecTBa. XUMHUYecKas
CBSI3b.

2 4Yaca — Ha IpoBeJeHHe 0000IIaUIIMX YpOoKoB 1o TeMaM «llepBoHavagbHbIE XMMHUYECKHE
HOHATUS» U «BaxkHel1e Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

B pabouytro nmporpamMmy 9 Kjaacca BHECCHBI M3MCHEHHUS.

PesepBHoe Bpems 3 waca cokpainaercs Ao | daca, Tak Kak mo OaszucHomy Iuiany MAOY
COIII Ne 30 B 9 kJj1acce Ha Kypc OTBOJUTCS 68 4acOB, M UCIIOJIB3YETCS CIEAYIONUM 00pa3oM:

1 gac — B pasnen «KpaTkuil 0030p Ba)KHEHIINX OpPraHWYECKUX BEIIECTB» Ha MPOBEACHHE
YpOKa 10 TeMe «ATIETUIICHOBBIHN PsiJT HETIPEACIbHBIX YIIIEBOAOPOIOB. AIICTUIICH).

DopMyTUPOBKH Ha3BaHUW pa3felioB U TEM COOTBETCTBYET aBTOPCKOMl mporpamme. Bcee
MPaKTHYECKHe PabOThI, JEMOHCTPAIUHU, JIA0OPATOPHBIC OMBITHI B3SATHI W3 MPOTPAMMEBI Kypca
xumuu 11 8-9 knaccos aBropa H.H. I'apa.

OOocHoBaHMe: TpY W3YYEHHH Ha3BaHHBIX TEM HEJOCTAaTOYHO BPEMEHM ISl IIPOBEICHMS
00001IAIOIINX YPOKOB U YPOKOB [0 PEIICHHUIO PACUETHBIX M KAYECTBEHHBIX 33/1a4, a YPOKHU 3TU
HEOOXO/IMMBI, TaK KakK HalpaBlieHbl Ha peaJu3aliio BaKHEHIIMX TpeOOBaHMM K 3HAHUAM
yyalmxcs — NPUMEHEHUE MOJIyYeHHbIX 3HAHUH U1 BBIIOJIHEHUS TPEHUPOBOYHBIX YIPaKHEHUN
U TOJrOTOBKE K KOHTPOJBHOW paboTe. MTorosble pabOThl MO3BOJISIOT BBIIBUTH CTENEHb
OBJIAJICHUS y4yalllUMHUCA 3HAHUSMHU II0 OCHOBHBIM BOIpPOCaM Kypca OpraHH4eCcKOW XUMUM,
roToBHOCTH K cnade OI'D no xumun. @opMynupoBKa Ha3BaHUM Pa3AeiioB U TEM COOTBETCTBYET
aBTOpPCKOM mnporpamme. Bce mnpaktudeckue paOoThl, 1€MOHCTpaluH, J1a0OpaTOPHBIE OIBITHI
B3SIThI U3 IIPOrpamMMbl Kypca xumuu ais 8-9 kiaccos aBropa H.H. T'apa.

Ilpakmuueckue pabompl Ciy>XaT HE TOJBKO CPEICTBOM 3aKPEIUIEHNUS YMEHUI U HaBBIKOB, HO
TaK)Ke ¥ CPeACTBOM KOHTPOJIS 38 KAU€CTBOM MX C(OPMHUPOBAHHOCTH.

COI''TACOBAHO COI''TACOBAHO

[Iporokon 3aceqanus MO

y'-II/ITeJ'IeI\/’I MAaT€MaTUuKH U €CTCCTBCHHBIX HAYK SamecTuTens AMPEKTOpA IO YMP

MAOYVY COLII Ne 30




MAOQOY COI Ne 30

ot 30 aBrycra 2021 roma Ne 1
U.B.3aituenko

E.B.Anectuna

30 aBrycra 2021
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