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[Inanupyemble pe3ybTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

Juunocmmuuie:

1) BocnHMTaHHE POCCHUCKOW TpaKTAHCKOW WMICHTUYHOCTH: IAaTPUOTHU3MA, YBAKCHUS K
OteuecTBy, MPOLUIOE W HACTOsIIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu; oco3HaHue CBoOei
STHUYECKOW MPUHAJJICKHOCTU, 3HAHUE UCTOPHH, S3bIKA, KYJIbTYpbl CBOETO HapoJa, CBOEro Kpas,
OCHOB KYJBTYPHOTO Hacienusi HapoJoB Poccuu u 4YenoBedecTBa; YCBOCHHE T'yMaHHCTHYECKUX,
JEMOKPAaTUYECKUX U TPATUIUOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCHIICKOrO OOIeCTBa;
BOCIIMTAHUC YYBCTBA OTBETCTBCHHOCTU W J0JIT'a IICPEI POHHHOﬁ;

2) dopmHpOBaHKE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH
00ydJaromuUXcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHUIO HAa OCHOBE MOTHBAIMM K OOYYCHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO JajbHeiIiell WHAMBHAYATbHON TpaeKTOpUU
o0pa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUpPE Npodeccuii U TPOoPecCHOHANBHBIX MNPEANOYTSHHH C
YU4E€TOM  yCTOMYMBBIX  IO3HABATEIbHBIX HMHTEPECOB, a TakXKe Ha OCHOBE (HOPMUPOBAHUS
YBAXKUTCIIbHOI'O OTHOLICHUS K TPYAY, Pa3BUTHUS ONIbITA YH4ACTHA B COOUMAJILHO 3HAYMMOM TPYAC,

3) dopMupoBaHHE [EIOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOILECTBEHHOW NPAKTHKHU, YUYUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOIO MUPA;

4) (opMupOBaHHE OCO3HAHHOTO, YBAXHUTEIHLHOIO H JOOPOXKEIATEILHOIO OTHOIICHUS K
JIPYrOMY 4eJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYIbTYPE, S3bIKY, Bepe, TPakIaHCKON MO3UIUH,
K UCTOpHHU, KYJIBTYPEC, pCIIUTUU, TpaAUIHAM, A3bIKaM, HICHHOCTAM HAapOJ0B Poccun n HapOJ0B MHpa,
TOTOBHOCTU M CHOCOOHOCTH BECTH JUAJIOT C JAPYTUMH JIOJbMU M JOCTHUTaTh B HEM
B3aUMOIIOHUMAaHUI,

5) ocBoeHME COLHMAIBHBIX HOPM, MPABWJI TMOBEACHHS, pojiell U (OPM COIMATBbHOU JKU3HH B
rpymmax M cooOIIecTBax, BKJIIOYAs B3POCIBbIE M COLMAIBHBIE COOOIIECTBA; YYaCTHE B IIKOJIBHOM
CaMOYIPAaBIEHUU U OOIIECTBEHHOM >KH3HU B TMpelelax BO3PACTHBIX KOMIIETCHLUH C y4eTOM
PEruOHaJIbHBIX, 9THOKYJIBTYPHBIX, COMUAJIBHBIX 1 DKOHOMUYCCKHUX OCO6€HHOCTCﬁ;

6) pa3BUTHE MOPATBHOTO CO3HAHHS U KOMIICTEHTHOCTH B PELICHHH MOPAIbHBIX MPOOIEM Ha
OCHOBE JIMYHOCTHOT'O BbIOOpA, OPMUPOBAHNE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O IOBE/ICHUS,
OCO3HAaHHOT'O U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

7) dhopmupoBanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B o01eHun u
COTPYIHUYECTBE CO CBEPCTHHUKAMH, AETbMH CTApIIEr0 W MIAJIIIEr0 BO3pacTa, B3pPOCIBIMH B
npoiiecce 00pa3oBaTenbHON, 00IIIECTBEHHO MMOJIE3HOM, y4e0HO-UCCIIeI0BATEIbCKOM,

TBOPYECKOM U IPYTUX BUIOB NEATEIBHOCTH;

8) ¢dbopmupoBaHHe MEHHOCTH 30POBOTO M 0€30macHOr0 o0pa3a KU3HH; YCBOCHHE MpaBHII
WHAWBUAYAILHOTO W KOJUIEKTMBHOTO OE€30MacHOTO TMOBEACHHUS B YPE3BBIYAMHBIX CHTYAIHX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIIO/IEH, PAaBUJI TIOBEJCHHS Ha TPAHCIIOPTE U Ha JOpOTrax;

9) ¢dbopmupoBaHue OCHOB 9KOJIOTHUECKON KYJIBTYPBI, COOTBETCTBYIOILEN
COBPEMEHHOMY ypPOBHIO  JKOJIOTUYECKOTO  MBIIIJICHUS, pa3BUTHE OMNbITA  JKOJIOTHYECKH
OPUEHTHPOBAHHON pPe(IEKCUBHO-OLIEHOYHOH M TMPAKTHYECKOM JEATETbHOCTH B >KU3HEHHBIX
CUTYaIUsX;

10) oco3HaHHMe 3HA4YCHUS CEMbH B JKM3HM YelOBEKa M OOIIECTBA, NMPHHATHE EHHOCTH
CEMEHHOM KU3HU, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K YWICHAM CBOEH CEMbH,

11) pa3BuTHE YCTETUYECKOTO CO3HAHMS YePE3 OCBOCHUE XYI0KECTBEHHOTO HACIIEIUS HAPO/IOB
Poccun n Mupa, TBOpUECKOH ACATENBHOCTH CTETUIECKOTO XapaKTepa.

Memanpeomemnmnuie:
1) yMeHHE caMOCTOSTENILHO ONMPECIATh eI CBOETO 00YYeHHs, CTaBUTh U (OPMYIHUPOBATH
Juis ce0st HOBbIE 3371a4Ml B yuebe M MO3HaBaTEeNbHON NesTeIbHOCTH, Pa3BUBAaTh MOTUBBI M UHTEPECHI



CBOCH ITO3HABATSIFHOM ACATCILHOCTH;

2) yMEHHE CaMOCTOSITEIBHO IUIAHUPOBATh WYTH JOCTIDKCHHs LeJed, B TOM YHUCIIE
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee 3P(GEeKTUBHBIE CIOCOOBI PEIICHHS Y4eOHBIX H
[I03HABATEJIbHBIX 33/1a4;

3) yMeHHE COOTHOCHTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIICCTBIIATH
KOHTPOJIb CBOEH JIEATETBHOCTH B IIPOIECCe JOCTHKEHUS Pe3ylbTaTa, ONpeesiTh COCOOBI 1eHCTBHIMA
B paMKax MPEJI0KEHHBIX YCIIOBUH U TPeOOBAHUN, KOPPEKTHUPOBATH CBOM JEHCTBUS B COOTBETCTBUH C
W3MEHSIOLIEHCS CUTYallue;

4) yMeHHE OIICHUBATh IPABWJILHOCTh BBIOJIHEHHS YYeOHOW 3amaud, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEILEHUS;

5) BiajieHue OCHOBaMH CaMOKOHTPOJIsI, CAMOOIICHKH, TIPUHSITHS PEIICHUNA U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yUeOHOMN U MIO3HABATEILHOU NEATCIILHOCTH,

6) yMeHue onpeaesTh NOHATHS, CO3/1aBaTh 0000IICHHUsI, YCTAHABIHBATh

AQHAJIOTHH, KJIACCH(PHUIUPOBATh, CaMOCTOSTEIHHO BHIOMPATh OCHOBAHMS W KPUTCPUH JUIS
KJacCU(UKAlMK, yCTaHABIUBAaTh IPUYUHHO-CICJACTBEHHBIE CBSI3H, CTPOUTH  JIOTUYECKOE
paccyxaeHne, yMo3aKiIoueHne (HHIyKTUBHOE, e TyKTHBHOE U 110 aHAJIOTUH) U JIEaTh BBIBOJKI;

7) yMeHHe c03/1aBaTh, IPUMEHSThH U MPEOOPA30BBIBATH 3HAKK M CHMBOJIBI, MOJICTH M CXEMBI IS
peleHus y9eOHbIX U TIO3HABATEIbHBIX 3a/1a4;

8) cMBICIIOBOE YTCHHE;

9) yMeHHe OpraHM30BbBIBaTh y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO JCSATCIBHOCTD C
YUUTEIEeM U CBEPCTHHKaMU; paboTaTh MHAMBUAYAIbHO M B TPYIIE: HAXOIUThH OOIlee pelIeHue U
paspemarb KOH(IUKTH HA OCHOBE COTJIACOBAHUS IMO3UIMHA M ydeTa MHTEPECOB; (POPMYIHUPOBaTH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMmMeHuEe OCO3HAHHO HCIIOJIb30BAaTh PEYEBBIC CPEICTBA B COOTBETCTBHHM C 3ajauecii
KOMMYHHKAIIMM JJI1 BBIPAKEHUS CBOMX UYBCTB, MBICIEH W MOTpeOHOCTEH; IJIAHUPOBAHUS U
peryJsiluA CBOEM JEATENbHOCTH; BIAJCHUE YCTHOM M IMCBMEHHOW pEYbl0, MOHOJIOTMYECKOH
KOHTEKCTHOU peyblo;

11) ¢opmupoBaHMe ©  pa3BUTHE KOMIIETCHTHOCTH B  OOJAaCTH  HCIOJIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosoruit (nanee - MKT kommereHIuu); pa3BUTHE
MOTHBAIMH K OBJIQ/ICHUIO KYJIbTYpOH aKTUBHOTO ITOJIb30BAHUSI CIIOBAPSIMH M IPYTUMHU TTOUCKOBBIMHU
cucTeMamy;

12) ¢dbopmupoBaHHE W Pa3BUTHE SKOJOTHYECKOTO MBIIUICHUS, YMCHHE NPUMEHSTh €ro B
MI03HABATENIbHOM, KOMMYHHKAaTUBHOM, COLMAIIbHON MPAKTUKE U MPO(HEeCCHOHAIBHOW OpUEHTALIUH.

Ilpeomemmnuie:

e (dopMHpOBaHKE IEPBOHAUATBLHBIX CUCTEMATU3UPOBAHHBIX MTPEICTABICHUM O BEIIECTBAX, UX
MPEBPALIEHUAX H NPAKTUYECKOM NPUMEHEHHMH; OBJIAJICHUE TIOHATUWHBIM aIlapartoM |
CHMBOJIMYECKHUM SI3IKOM XUMUH;

® O0CO3HaHWME OOBEKTHUBHON 3HAUYMMOCTH OCHOB XHUMHYECKOH HAyKd Kak oOO0JacTH
COBPEMEHHOI'O €CTECTBO3HAHHUSI, XMMUYECKUX NPEBPALIEHUA HEOPraHMYECKUX U OPraHUYECKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJICHHH >KHBOW HEXXHBOW MPHUPOIBI; YIIIYOJICHHE MPEICTaBICHUA O
MaTepUAIbBHOM €UHCTBE MUPA;

® OBJAJICHHE OCHOBAMH XHMHYECKOH TPaMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATh U
O0OBEKTHBHO OIICHWBATh JKW3HEHHBIC CHUTYAIlH, CBSI3aHHBIE C XUMHEH, HaBBIKAaMU O€30MacHOro
oOpareHust ¢ BEIecTBaMH, UCIIOIb3YEMBIMH B TIOBCETHEBHOM KM3HU;, YMEHHEM aHAJIM3UPOBATh U
IUTAHUPOBATh 3KOJOTHYECKH 0€30IacHOe MOBEIEHUE B LEJISIX COXPAHEHHUS 3/I0POBbS U OKpYKaroIen
Cpenbl;

e (QopmupoBaHHME YMEHUW yCTaHAaBIMBATh CBS3M MEXIY pealbHO HAOII0JaeMbIMU



XMMHYECKUMH SIBICHUSIMU M TPOLECCAMH, NPOUCXOSIIIMMH B MHKPOMHpPE, OOBSCHATH NPUYHHBI
MHOT000pa3usi BELIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOCHUS, & TAK)KE 3aBHCUMOCTb
HPUMEHEHHSI BEIIECTB OT HX CBOWCTB;

e npuOOpETEHHE OIbITAa WCIOJb30BAHUS PA3NUYHBIX METOJIOB HM3YYCHHUS BEILECTB:
HAOJIO/ICHUS 32 UX MPEBPAILCHUSMH TIPH HPOBEJICHUN HECIOXKHBIX XUMHYECKHX KCIIEPUMEHTOB C
UCIIOJIb30BaHUEM J1a00pAaTOPHOTO 000PYIOBaHHS TPHOOPOB;

e (opmupoBaHUE MPEACTABICHUH O 3HAYCHUH XUMUYECKONH HAYKH B PEIICHUN COBPEMEHHBIX
9KOJIOTHYECKUX NPOOJIeM, B TOM 4YHCIE B MNPEAOTBPAIICHHH TEXHOTCHHBIX W JKOJIOTHMYECKHX
Karactpod;

BBINYCKHUK HAYYHTCH:
®  XapakTepU30BaTh OCHOBHBIE METO/IbI TIO3HAHMS: HAOIIOACHUE, H3MEPEHUE, IKCIIEPUMEHT;
® ONNCHIBATH CBOWCTBA TBEPHABIX, JKUIKHX, Ta3000pa3sHbIX BELIECTB, BBIACIAS X
CYIIECTBEHHBIE PU3HAKHY;
® pacCKpbIBaTb CMbICJI OCHOBHBIX XUMHWYCCKUX MMOHSTHH: «aTOM», KMOJICKYJIa», CKXUMHYCCKUH
JJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJICHTHOCTH», «XUMHUYECKas
peakuuAa», UCII0JIb3Yys 3BHAKOBYIO CUCTEMY XMMHHU,
® DACKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJISIPHOM TEOPHUH;

pa3nuyaTh XMMUYECKUe U (pU3NYecKue SBICHUS;

Ha3bIBATh XUMUYECKHE DIICMEHTHI,

OIIPEETISTh COCTAB BEIIECTB 10 UX (GopMmynam;

OTIPEIeNIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCITNHEHHUSIX;

OIMPCACIIATh TUII XUMHUYCCKHUX peaKIIHfI;

Ha3bIBATb IPU3HAKU U YCJIOBUS NPOTCKAHUA XUMHUYCCKUX peaKIIHfI;

BbIABJIATH IMPU3HAKHK, CBUIACTCILCTBYIOIIHWE O IMPOTCKAHUU XUMHYECKON pCaknuun I1mpu

BBINOJIHEHUH XMMHUYECKOT'0 OIBITA;

COCTaBIIATh (POPMYIIbI OMHAPHBIX COEIMHEHUH;

COCTaBJISITh YPABHCHHUA XUMUYCCKHUX peaKHI/II\/II;

co0roaTh mpaBuiia 6€30MacHOi paboThI P MPOBEIEHUH OTIBITOB;

10JIb30BAThCs 1a00PAaTOPHBIM 000OPYIOBAaHUEM U MOCYAOM;

BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;

BBIYHCIIATh KOJIMYECTBO, 00BEM MM Maccy BeIecTBa IO KOJHYECTBY, 00BEMY, Macce

peareHToB WM NPOLYKTOB PEAKLINY;

® XAapaKTCPHU30BaATh (i)I/I?)PI‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA MPOCTBIX BCHICCTB: KUCIOpOAa U

BOJIOPOA;

MoJIy4aTh, COOMpaTh KMCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOIOPOL;

pacKpbIBaTh CMBICI 3aKOHa ABOTAIPO;

PacKpBIBATh CMBICI IOHATHI: «TeMI0BOH 3(h(HeKT peakuu», KMOJSPHBIH 00BeM»,

XapakTepu3oBaTh (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJA U

BOJIOPOAA;

® [0Jy4aTh, COOMPATh KUCIOPOA U BOJOPO/I;

® pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/;

® PACKpBIBAaTh CMBICI 3aKOHA ABOTaIpo;

®  PACKPBIBATh CMBICI IOHATHIH: «TeMI0BOM 3((HeKT peakuu», KMOJISIPHBIH 00BEM»,



®  XapaKTepu30BaTh GU3NUECKUE M XUMUUIECKHE CBOMCTBA BOIBI,

®  PacKpbIBaTh CMBICI IOHATHUS «PACTBOP»;

®  BBIYUCIISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B pACTBOPE;

® [IPUTOTOBJISATH PACTBOPHI C OMPEICIICHHON MAaCCOBOM J10JI€H PAaCTBOPEHHOIO BEIIECTBRA;

® Ha3bIBaTh COCIUHEHHUS U3YUYCHHBIX KJIACCOB HEOPTraHUUYECKUX BEILIECTB;

®  XapaKTepu30BaTh PU3NUECKHE U XUMHYECCKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHHUM, COJICH;

®  ONpEAENATh NPUHANICKHOCTh BEWIECTB K ONIPEAECIEHHOMY KJIACCY COCAMHEHUN;

® COCTaBIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUI M3YUCHHBIX KIIACCOB;

® [IPOBOJUTH OMbBITHl, MOJATBEPKIAIONIME XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® Dacro3HaBaTh OMNBITHBIM IIYTEM PACTBOPBI KUCIOT W WLIEJIOYEH [0 U3MEHEHUIO OKPacCKHU
WHJIUKATOPa;

® XapaKTepU30BaTh B3AMMOCBS3b MEXK/y KIaCCaMU HEOPraHUYECKUX COEIMHEHHUI;

e packpsiBaTh cMmbich [lepuoguueckoro 3akona /JI. 1. Menaeneena;

® OOBSACHATh (PU3UYECKHI CMBICT aTOMHOTO (ITOPSIIKOBOTO) HOMEpAa XUMHUYECKOTO JJIEMEHTA,
HOMEpOB rpymisl 1 nepuona B Ilepuoanueckon cucreme /. 1. Menneneesa;

e OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B TIpejieiax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIIL,

® XapaKTepu3OBaTh XHWMHUUYECKHE OJEMEHTHI (OT BOJIOpOJA /O KalbliUsig) HA OCHOBE HUX
nosnoxenuss B Ilepuoamueckoii cucreme [[. M. MenneneeBa U 0COOEHHOCTEH CTPOEHUS HX
aTOMOB;

® COCTaBJIATH CXEMbI CTPOEHUsI aTOMOB IepBbIX 20 anemenToB [lepuonnyeckoii cuctemst . 1.
Menpaeneena;

® DPACKpbIBATH CMBICI NOHATHM: «XUMHUYECKAS CBSI3b», «INEKTPOOTPULATEIBHOCTY;

®  XapaKTepU30BaTh 3aBUCUMOCTH (PU3MUYECKUX CBOMCTB BELIECTB OT TUMA KPUCTATIINYECKOM
peLIeTKY;

®  ONpEAENsTh BUJ XUMUYECKOW CBSI3M B HEOPraHUYECKUX COCTMHEHUSX

e 1300pakaTh CXEMbI CTPOEHHUS MOJEKYN BEIIECTB, OOpa30BaHHBIX pPAa3HBIMU BUIAMH
XUMHYECKHX CBI3EH;

® pacKpelBaTh  CMBICI  TOHSATHH:  «HOH»,  «KATHOH», «AHUOH»,  «3JIEKTPOJUTHI»,
CHEIIEKTPOIUTBI», «IJIEKTPOJUTHYECKAS TUCCOLIUALINS», KOKUCIUTEIb», KCTEIIEHb OKUCICHUS»,
«BOCCTAaHOBUTEIbY», KOKHCICHHEY, KBOCCTAHOBIICHHUECY,

®  ONpEAENSTh CTENEHb OKUCICHHUS aTOMa JIEMEHTA B COEIUHEHUH;

® PacCKpbIBATh CMBICI TEOPHUU AIEKTPOITUTUUYECKON TUCCOLIMAIINH;

®  COCTaBJISITh YPABHEHHMS AJIEKTPOIUTUYECKON TUCCOIMALUM KUCIIOT, IIEI0YEH, CONEH;

® OOBSACHATH CYIIHOCTH MpOIEcca SIEKTPOJUTHUECCKOW TUCCOIUAIIMU M PEaKIuii HMOHHOTO
oOMeHa;

COCTAaBJISITH TIOJIHBIE M COKPAIllEHHbIE HOHHBIC YPaBHEHUS PEakiuu 0OMeHa;

OTPEIEIATH BOBMOXKHOCTh MPOTEKAHMS PEaKIIMii HOHHOTO OOMEHa;

MPOBOJUTH PEAKINHU, TOTBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEIIECTB;
ONPEACIISITh OKUCIUTENb U BOCCTAHOBUTENb;

COCTaBJIATh YPABHEHHUSI OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKOW PEaKIINH;

KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IHYHBIM MPU3HAKAM;

XapaKTePU30BaTh B3aUMOCBSI3b MEXKY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIOB;
MPOBOANWTH OMNBITHI TIO TMOJYYCHHIO, COOMPAHUI0O M M3YUYEHUI0 XUMHYECKHX CBONCTB



ra3000pa3HBIX BEMIECTB: YTIIEKUCIIOrO ra3a, aMMHUaKa;

® pacIoO3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIBIN ra3 U aMMHAK;

®  XapaKTepU30BaTh B3AMMOCBS3b MEXK/Iy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJIIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (GopMylie: METaH, 3TaH, dTHIICH, METaHOJI, dTAHO,
TJIMIIEPUH, YKCYCHAsl KHCJIOTa, aMHHOYKCYCHas KHCJIOTa, CTEApUHOBAs KHCJIOTA, OJICMHOBAs
KHUCJIOTa, TII0K034a;

® OILICHMBATh BIUSHUE XUMHUYECKOTO 3arps3HEHUsi OKPYXKAIOIIeH cpeapl Ha OpraHu3M
YyeJIOBEKa;

® TPaMOTHO OOpAIIATHCS C BEIIECTBAMH B TIOBCEIHEBHOM JKH3HU;

®  OIpeaeISITh BO3SMOKHOCTh IPOTEKAHMS PEaKIMil HEKOTOPBIX MPEJCTABUTEICH OPTaHMIECKUX
BEIIECTB C KUCIIOPOJOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TaJIOT€HAMH.

BbInyCKHUK OJIYYUT BO3MOKHOCTD HAYYUTHCSH:
— BBIJIBUTaTh U IPOBEPSTH HIKCIIEPUMEHTAIBHO I'MIIOTE3bl 0 XUMUYECKHX CBOMCTBAX BELIECTB HA
OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTHU BCTYIIAaTh B XUMUUECKHE PEAKIIMH, O XapaKTepe
U NPOJIYKTaX pa3IMYHbIX XMMUYECKUX PeaKIuii;
— XapaKTepHU30BaTh BEIIECTBA 10 COCTaBy, CTPOCHMIO U CBOMCTBAM, YCTaHABIMBATh IPUYMHHO--
CJICZICTBEHHBIE CBSI3U MEXKAY IaHHBIMHU XapaKTepUCTUKAMH BEIECTBA;
® COCTaBJIATh MOJIEKYJIIPDHBIC U IIOJHBIE HMOHHBIE YPaBHEHHMsS IO COKPALEHHBIM HOHHBIM
YPaBHEHUSM;
® COCTaBJIATh YPaBHEHUs TUIPOJIU3A COJIEH U 3alUChIBATh X MOHHBIMU YPaBHEHUSIMH;
® OIpeNeNiATh PEAKLUIO CPebl BOJHBIX PACTBOPOB COJIEH;
® [IPOrHO3UPOBATb  CIIOCOOHOCTh  BELIECTBA  MPOSBIATb  OKUCIMUTENbHBIE  WIIH
BOCCTAaHOBUTEJIbHBIE CBOMICTBA C YYETOM CTENEHEH OKHUCIIEHUS 3JIEMEHTOB, BXOJSIIMX B €ro
COCTaB;
® COCTaBJIATh YPABHEHMsI PEAKIMI, COOTBETCTBYIOLIMX IIOCJIEI0BATEIBHOCTH IPEBPALICHUN
HEOPraHMYECKUX BEIIECTB PA3INYHBIX KIACCOB;
® BBIJBUIATh M IMPOBEPATh OSKCIEPUMEHTAILHO THIIOTE3bl O pe3yjbTaTaX BO3AEHCTBUS
pa3InYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH peakinu;
e Ha3bIBaTh (DAKTOPBI, BIUAIONIME HA XUMUUYEcKoe paBHOBecue. DopmynupoBaTh npuHimn Jle -
I[HaTense;
® OMpeneniTh, B CTOPOHY NPsAMON MM 0OpaTHOW peakuuu OyleT CMEIIEHO paBHOBECHE IO
JeIICTBUEM JTaHHOTO (PaKTopa;
® ONpEeNeNsITh COCOObI CMEIIEHNS XUMUYECKOT0 PaBHOBECHUSI B CTOPOHY IIPOJIYKTOB PEaKIMU
WIH B CTOPOHY UCXOJHBIX BELLIECTB;
® BBIJIBUIATh M IPOBEPATh OKCIEPUMEHTAIBHO THIIOTE3bl O peE3yiabTaTax BO3ACHCTBUS
pa3IUYHbBIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS;
®  BBIBOJIMTH MIPOCTEHIIYIO (AMIIUPUYECKYIO) (HOPMYITY COETUHEHMUS;
®  BBIYHCIATH OTHOCUTENbHYIO INIOTHOCTh OJTHOTO ra3a Mo Jpyromy rasy;
®  BBIYHCIATH KOJIMYECTBO MOJIEKYJI 110 U3BECTHOMY KOJIMUECTBY BEIIECTBA;
® [IPOBOJUTH CTEXHOMETPUUECKHE PACUETHI [0 YPAaBHEHUIO PEaKIMU B clIy4yae, Korjaa OJIHO U3
BEIIECTB HaXOJIUTCS B HEIOCTATKE;
® BBIYHCIATH MacCy OJHOIO M3 MPOAYKTOB pPEaKUUU IO Macce pacTBOpa, COAEpIKAIEro
OIPEEIIEHHYIO JI0JII0 UCXOIHOTO BEILIECTBA;
® paccuUuTHIBATh BBIXOJ MPOAYKTAa XUMHUECKOHN peaklnuu;
® UCMOJb30BaTh NPUOOPETEHHbIE 3HAHUS JUI HKOJIOTMYECKH TPAMOTHOTO TIIOBEIECHUS B
OKpYKarolllei cpese;



® UCMOJb30BaTh NMPUOOPETEHHbIE KIIOYEBBIC KOMIIETCHLUU TPHU BBIIOJHEHUU NPOEKTOB H
y4e0HO-UCCIIEIOBATENBbCKUX 33/ad [0 H3YYEHHIO CBOMCTB, CIOCOOOB TMOJNY4YEHUS U
pacro3HaBaHMs BEUICCTB;

e 00BEKTHBHO OLEHUBATH MH(POPMALIMIO O BEIECTBAX U XMMHUYECKHUX IPOLIeccax;

® KPUTUYECKH OTHOCHTHCA K IICEBAOHAY4YHOM HMH(pOpMaIuu, He10OpOCOBECTHOH pekiiaMe B
CpeACTBax MaccoBOi nHpopMaIuH;

® OCO3HABaTh 3HAYEHUE TCOPETUYECKUX 3HAHWUM 110 XMMHUM IS IPAKTUYECKON AESITEIBHOCTH
YEJI0BEKa;

® C03/1aBaTh MOJIEJIM U CXEMBI JJIs peIlIeHUs yUeOHbIX U MI03HABATEIbHBIX 3a/1a4;

® [IOHMMaThb HEOOXOJMMOCTb COOJIOACHUS NPEANUCAHUM, IpeUlaraéMblX B UHCTPYKLUAX I10
MCII0JIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.

Ilnanupyemsie pe3yJbTAaThl H3YYeHUsI 110 TEMaM:
Tema 1. KosimyecTBeHHbIE COOTHOIIIEHUS B XUMHUH
OOyyaromuiicas HaydurTcs
®  XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;
®  BBIUUCIIATH MOJISIPHYIO Maccy BEILECTB;
® BBIUUCIIITH KOJIMYECTBO, OOBEM WM MacCy BEHIECTBA I10 KOJIMYECTBY, 00BEMY, Macce
pEareHToB WU MPOJYKTOB pEaKIiH;
® PAcKphIBaTh CMBICII 3aKOHA ABOTapo;
®  PACKPBIBATh CMBICI MOHATHS «MOJISIPHBIA 00bEM»;
® IPaMOTHO OOpaIIaThCs C BELIECTBAMU B IOBCEIHEBHON KU3HU.
OOyyaromuiicd HNOJYYUT BO3MOKHOCTh HAYYUTHCH
®  BBIBOAMTH MIPOCTEHIIYIO (AMIUPUYECKYIO) (HOPMYITY COETUHEHUS;
®  BBIYUCIATH OTHOCUTENIbHYIO INIOTHOCTh OJJHOTO ra3a o Jpyromy rasy;
® BBIYNUCIATH KOJMYECTBO MOJIEKYJ] II0 M3BECTHOMY KOJMYECTBY BEIIECTBA; IPOBOIUTH
CTEXHOMETPUYECKUE PACUETHI 10 YPAaBHEHUIO PEAKIMH B CITy4yae, KOIr/1a OJIHO U3 BEIIECTB HAXOJUTCS
B HEJIOCTATKe;
e BBIYNCIATH MAacCy OJHOIO U3 IPOAYKTOB PEAKIUH IO Macce pacTBOpa, COACPIKAILEro
OIPENIEIEHHYIO JIOII0 UCXOJHOIO BEIECTBA;
®  pacCUMTHIBATh BBIXOJ MPOAYKTAa XMMHUECKON pEeaKliu;
® CMOJIb30BaTh NPUOOpPETEHHBIE KIIIOUEBbIE KOMIETEHIMHM IpPU BBIIOJHEHUU IPOEKTOB U
y4eOHO-UCCIIEI0BATENIbCKUX 3a/1ad MO0 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJIYYEHUS M paclio3HaBaHUs
BEILIECTB;
® 0CO3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUI MO XUMUU JJI NMPAKTUYECKOW NIEeATEIbHOCTH
4eJI0BEKa;
® C03/1aBaTh MOJIEJIH U CXEMBI JJIS pelIeHUs] YUeOHBIX U MTO3HABATENbHBIX 3a/1a4.

Tema 2. XumMnueckasi peakums.
OOyuawmuiicss Hay4yuTCsl

® XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIOIeHUE, U3MEPEHHUE, IKCIICPUMEHT;

® pacro3HaBaTh OIBITHBIM IyTEM PAcTBOPHl KUCIOT M IIEJIOYeHl MO HM3MEHEHHMIO OKpPaCKU
MHAWKATOPa;

® pPacKpbIBaTh  CMBICI  TOHSITUH  HOH»,  «KATHOH»,  «AHHOH»,  <AJICKTPOJHUTHI»,
HEIJIEKTPOJMUTHI», <«3JEKTPOJUTHYECKAs TUCCOLMALUA», «OKHUCIUTENb», «CTENEHb OKHUCIIECHUS»
«BOCCTAHOBMTEIIb», KOKHCIEHUEY, KBOCCTAHOBIICHUEY;

® OIpPEIENITh CTENEHb OKUCIEHUS aTOMA DJIEMEHTA B COEAMHEHUH;



® PACKPBIBATH CMBICIT TEOPUHU BIEKTPOJUTUUECKON AUCCOLIMALINH;
® COCTaBJIATH YPaBHEHHUS IEKTPOIUTUYECKON JUCCOLUAIIUU KUCIIOT, IEI0YEH, COTeil;
® OOBSICHATH CYIIHOCTh MpOIecca 3JIEKTPOIUTHUECKON AMCCOIUAIMM M pPeaKkUUidl HOHHOIO
oOMeHa;
® COCTaBJIATH TOJHBIC U COKPAIICHHBIC MOHHBIE ypaBHEHHUsS pPEaKIMd OOMEHA; OIpeaeisiTh
BO3MOXKHOCTh MPOTEKaHUs peakluii HOHHOTO OOMeHa;
® [POBOJUTH PEAKIIUU, OTBEPKIAIOIINE KaUeCTBEHHBIN COCTaB pa3InYHbIX BEILECTB;
® OmpeleNsITh OKUCIUTENb U BOCCTAHOBUTEIb;
® COCTaBJIATH YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUi;
® Ha3bIBaTh (DAKTOPBI, BIUSAIOIINE HA CKOPOCTh XMUMHUECKON peaKIIni;
e Iaccu(UIUPOBATH XUMHUECKHUE PEAKITUH 110 PA3TUIHBIM IIPU3HAKAM;
® TPaMOTHO OOpaIIaThCs C BEIIECTBAMH B IMOBCEHEBHON KHU3HU.
OoOyyaomuiici MOJYYUT BO3MOKHOCTh HAYYUThCS
® COCTaBJIATH MOJICKYJISIPHBIE U TOJIHbIE WOHHBIC YPABHEHHs IO COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;
® COCTaBJIATh YPAaBHEHMUsI TUIPOIIU3A COJICH U 3aMMChIBATh UX HOHHBIM YPaBHEHUSIMU;
® ONpENeNATh PEAKIMI0 CPEIbl BOJIHBIX PACTBOPOB COJICH; IPOTHO3UPOBATH CIIOCOOHOCTH
BEIIIECTBA TMPOSIBISATh OKUCIUTEIbHBIC WM BOCCTAHOBHUTEIIbHBIC CBONCTBA C Y4Y€TOM CTETCHEH
OKHCJICHUS JIEMEHTOB, BXO/ISIIUX B €0 COCTaB;
® BBIIBUTaTb U MPOBEPATh OKCHEPUMEHTANIBHO TUIIOTE3bl O pe3yibTaTax BO3ACHCTBUA
pa3TUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOHN peaKInu;
e Ha3pBaTh (DAKTOPHI, BIUSAIONIME HA XUMHYECKOE paBHOBecue. DOpMyIHpoBATh MPUHIIMIT
JIe lllaTenke;
® OmpeleNsTh, B CTOPOHY NPSIMOM MM OOpaTHOI OyAeT cMelIeHO paBHOBECHE MO JeCTBHEM
naHHOTO (hakTOpa;
® OMNpeneNsITh CIOCOOBI CMENIEHUSI XUMUYECKOTO PABHOBECHSI B CTOPOHY MPOJYKTOB PEAKIIUU
WJIM B CTOPOHY UCXO/IHBIX BEIIECTB;
® BBUIBUTaTb M TIPOBEPATH 3SKCHEPUMEHTAIBHO THUIIOTE3bl O pe3yjibTaTaX BO3JAEHCTBUSA
pa3IUYHBIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECH S,
® JCIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBHIE KOMIIETCHIIMM TIPU BBITOJIHEHHH IPOCKTOB U
y4eOHO-UCCIIEeI0BATENbCKUX 3ajlad M0 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJMYYEHHS] U pacrlo3HABaHMS
BEILIECTB;
e O0BEKTHBHO OIICHUBATh HH(OPMAIIHIO O BEIIECTBAX M XUMUYECKHUX MPOIECCaX;
® KPUTUYECKH OTHOCUTHCS K TCEBJOHAay4YHOU HH(OpManuu, HeJOOPOCOBECTHOW peKiiaMe B
CpeJCTBaX MaccoBoM nHpopmanuy;
® O0CO3HaBaTh 3HAYCHHE TCOPETUUYECKUX 3HAHUHM IO XMUMHUH ISl IPAKTUYECKON JeATETHLHOCTH
YeJI0BEKa;
® CO3[aBaTh MOJIEJIH U CXEMBI JIJIsl pelIeHHs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4.

Tema 3. XuMus HeMeTaJLJIOB.
OOyuawmuiicss Hay4yuTCsl

®  XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, IKCTICPUMEHT;

®  XapaKTepHU30BaTh B3aMMOCBS3b MEXK]ly COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIOB;

® TMPOBOJUTH OMNBITHI MO TMOJYYEHUIO, COOMPAHUI0O W H3YYCHHIO XUMHUYECKHX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIIEKUCIIOTO ra3a, aMMHaKa;

® pacrmo3HaBaTh OMBITHBIM ITYTEM ra3000pa3HbIC BEIIECTBA: YIIIEKUCIBINA a3 1 aMMHAK;

e cobOmoaTh npaBuiia 6e30macHoi paboThl PH MPOBEECHUH OIBITOB;



® [0JI30BaThCs JIAOOPATOPHBIM 00OPYIOBaHUEM U TIOCYIOM;
® TPaMOTHO OOPAIIATHCS C BEIIECTBAMH B TOBCEIHEBHOM JKU3HH.

OO0yuaomuiici HOJYYHT BO3MOKHOCTh HAYYUTHCS

®  BBIIBUTATh M IPOBEPATH IKCIIEPUMEHTAIHHO TUIIOTE3bI O XUMHUUECKUX CBOWCTBAX BEIIECTB HA
OCHOBE HX COCTaBa M CTPOEHHS, UX CIIOCOOHOCTH BCTYIATh B XMMHUYECKHE PEAKIINH, O XapaKTepe U
IPOAYKTaX Pa3INYHBIX XUMHUECKUX PEaAKLUH;

® XapakTepu3OBaTh BEIIECTBA II0 COCTaBYy, CTPOCHHUIO U CBOICTBaM, YCTaHABIUBATb
NPUYNHHO-CJIEJICTBEHHBIE CBSI3M MEX/y TaHHBIMU XapaKTePUCTUKAMH BEIECTBA;

® COCTaBJIATh MOJICKYJSIDHBIC M IOJHBIC HOHHBIC YPAaBHEHHS II0 COKPAICHHBIM HOHHBIM
YpaBHEHHSM;

® COCTaBJIATH ypPaBHEHHs DPEAKLUH, COOTBETCTBYIOIIMX IOCIEI0BATEILHOCTH IPEBpAIICHUI
HEOPraHNYECKUX BEIECTB Pa3INYHBIX KJIACCOB;

® JCIIONB30BaTh NPHOOPETCHHBIE 3HAHMS IS JKOJOTMYECKH T'PAaMOTHOTO TIIOBEICHUS B
OKpYyXarolien cpene;

® JICIIONB30BaTh NPHOOPETECHHBIC KIIOYEBbIE KOMIICTCHIMH IIPH BBIMOJHEHUH IPOEKTOB MU
y4eOHO-HMCCIIEeA0BATENbCKUX 331a4 [0 U3YyYEHHIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U PAcIIO3HABAHUS
BEILIECTB;

e O0BEKTHBHO OIIEHUBATH HH()OPMALIMIO O BEIIECTBAX M XUMHUECKHX MPOIIEccax;

® KPUTHYECKH OTHOCHUTBHCS K ICEBJOHAYYHOW WH(pOpMAIMH, HEIOOPOCOBECTHOM peKiIaMe B
CpeACTBax MaccoBOi MH(OpMaINH;

® 0CO3HABaTh 3HAUCHHE TEOPETHUYCCKUX 3HAHUI 1O XMMHUU JJIS TPAKTUIECKON NeSTeIbHOCTH
YeJI0BEKa;

® TIOHMMaTh HEOOXOAMMOCTH COOJNIOJICHHS NMPEINHCAHUHN, TPEIaraéMbIX B MHCTPYKIHAX 110
HCTIOJIB30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XHUMHUU H JIP.

Tema 4. OcHOBBI OPraHUYeCKONl XMMHH.
OOyuawuuiicss HayYHMTCsl

® XAapaKTCPHU30BATb OCHOBHBLIC MCTO/bI ITIO3HAHU: Ha6J'II-OI[€HI/I€, N3MCPCHUC, DKCIICPUMCHT,

® Ha3bpIBaTh OPraHWYECKHE BEIIECTBA IO UX (POPMYIIe: METaH, 3TaH, STUICH, METaHOJI, ATAHOII,
TIIMIEPUH, YKCYCHAst KUCIIOTa, aMHHOYKCYCHAsl KUCIIOTa, CTeapUHOBAsI KUCIIOTA, OJIEMHOBAS KUCIIOTA,
TJII0K033;

e  OMpenesITh BO3MOKHOCTh MMPOTEKAHUS PEeaKLUil HEKOTOPBIX MPEICTaBUTENENH OPraHNnYECKUX
BEIIECTB C KHCIOPOAOM, BOAOPOIOM, METAJUTAMU, OCHOBAaHUSIMH, TaJIOTCHAMHU;

e coOmoaTh NpaBuia 0e3o0nacHoON paboThl IPU MIPOBEJECHUH ONBITOB;
® TI0JIb30BAThCS JTAOOPATOPHBIM 00OPYAOBAHUEM U TIOCYIOM.

OOyyaromuiicd HNOJYYMT BO3MOKHOCTh HAYVYHUTHCH

® UCMOJb30BATh MPHUOOPETEHHBIE KIIOYEBBIC KOMIIETEHIIMM TPH BBINOJHEHUH IPOEKTOB U
y4eOHO-HUCCIIEIOBATENbCKUAX 3a/1a4 TI0 U3YYSHHIO CBOWMCTB, CIIOCOOOB TIOJIYYEHHUSI M PACIIO3HABAHHUS
BEIIIECTB;

e 00OBEKTHBHO OLIEHUBATh MH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MpoIleccax;

® KPUTMYECKH OTHOCUTHCS K IICEBJOHAYYHOH HHGOpMaIMM, HEZOOPOCOBECTHOH pekiame B
CpeCTBax MaccoBoil HH(popMaIuH;

® 0CO3HaBaTh 3HAUEHHE TEOPETHUYECKHX 3HAHUM MO XUMHUH ISl MPAKTHUECKOW NeSTeTbHOCTH
YeJI0BEeKa;

® [IOHUMaTh HEOOXOIUMOCTb COOJNIOICHUS MPEANUCAHUMN, MpeAsiaraéMbIX B MHCTPYKIHSIX MO
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H JIP.




Tema 5. O01ue cBOMCTBAa METAJLJIOB.
OOyuawmuiicss Hay4yuTCsl
® XapaKTepu30BaTb OCHOBHBIC METOJABI MMO3HAHMA: HAOIIOIEHHE, M3MEpPEHHE, SKCIICPUMEHT;
XapaKTepru30BaTh B3aMMOCBSI3b MEX/IYy COCTaBOM, CTPOCHHEM M CBOMCTBaMHU METAJLJIOB;
e coOmonaTh npaBuiia 6€30macHoi paboThI IPH MPOBEICHUH OIBITOB;
®  [I0JIb30BAThCs JIAOOPATOPHBIM 00OPYIOBAaHUEM U TIOCYIOM;
® [IPOBOJUTH PEAKIIMHU, TOATBEPKIAIOIINE KaUeCTBEHHBII COCTAaB Pa3IMYHBIX BEIIECTB;
e OIICHUBATH BIMSHAE XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPraHU3M YelIOBEKa;
® TpaMOTHO OOpaIIATHCS C BELIECTBAMU B MIOBCETHEBHOW YKHU3HH.
OoOyyaomuiici MOJYYUT BO3MOKHOCTh HAYYUThCS
® BBIJBUTATh U IPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl 0 XUMUYECKIX CBOMCTBAX BEILIECTB Ha
OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYIATh B XMMHUECKHUE PEAKIIUU, O XapaKTepe U
IPOAYKTaX Pa3IMYHBIX XUMHUECKUX PEaAKLUH;
® XapaKTepu3OBaTh BENIECTBA II0 COCTaBy, CTPOCHHUIO M CBOICTBaM, YCTaHABIUBATbH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTePUCTHUKAMU BEIIECTBA;
® CNOJIb30BaTh NPUOOPETEHHbIE 3HAHUSA JJIS HKOJOTMYECKH TPaMOTHOIO TOBEJICHHUS B
OKpYKaroIleH Cpese;
® UCHOJB30BATh MPHOOPETEHHBIE KIIOYEBHIC KOMIIETECHIIMH IIPH BBITOJHEHUU IPOEKTOB H
yueOHO-UCCIIEeI0BATENbCKUX 3aau M0 U3YYEHUIO CBOMCTB, CIIOCOOOB MOJTYUYEHUS M PAacCIO3HABaHUS
BEIIIECTB;
e O00BEKTHBHO OLEHUBATH MHPOPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOIIECcCcax;
® KPUTHYECKH OTHOCHUTHCS K TICEBJOHAYyYHOH WH(pOpMAIH, HEJOOPOCOBECTHOH pekiame B
CpelCTBaX MaccoBOM nHpopManuy;
® 0CO3HAaBaTh 3HAYCHHE TEOPETUYECKUX 3HAHUI MO XHUMHUU JUIS MPAKTUYECKON NeATeIbHOCTH
YeIIOBEKa;
®  C03/1aBaTh MOJEJH U CXEMBI JJIs pelIeHUs YUeOHBIX U IT03HABATENIbHBIX 3a/1a4;
® [IOHMMaThb HEOOXOJMMOCTh COONIOIEHUS MPEANUCAHUM, MpeaTaraeMpiX B HHCTPYKIMAX IO
UCTIOJIB30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XMMHUU H JIP.

Tema 6. O0001meHne cBeAeHHIT 00 HEOPraHUYEeCKNX BellecTBaXx.
OOyuawuuiicss HayYHTCsl
® XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHWUS: HAOIIOIEHNE, U3MEPEHHUE, IKCIICPUMEHT;
®  XapaKTepU30BaTh B3aMMOCBSI3b MEX/IY KJIACCAMH HEOPTaHMUECKUX COCTMHECHUH;
e OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHsI CTPOCHHUSI aTOMOB, CBOWCTB JIEMEHTOB B Ipe/Iesiax
MaJIbIX TIEPUOJIOB U TJIaBHBIX HOATPYI;
e coOmonaTh npaBuiia 0e30MacHoN paboThl IPU MPOBEIEHUH ONBITOB
®  [0JIb30BaThCA J1A0OPATOPHBIM 000PYIOBAHUEM U MTOCYI0M
® XapakTepu3oBaTh (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
BEIIIECTB.
OOyyaomuiics MOJYYUT BO3MOKHOCTh HAYUYUThHCS
® XapaKTepu30BaTh BEMIECTBA II0 COCTaBy, CTPOCHHUIO W CBOICTBaM, YyCTaHABIUBAThH
NPUYHHHO-CJIEICTBEHHBIE CBSA3U MEXIY JaHHBIMU XapaKTEPHUCTUKAMHU BEILIECTBA;
e 00BEKTHBHO OLIEHUBATh MHPOPMALIMIO O BEIIECTBAX U XUMHUECKUX MpoIleccax;
® KPUTMYECKH OTHOCHUTHCS K IICEBJOHAYYHOM HH(pOpMAalMU, HEZOOPOCOBECTHOM pekjaMe B
CpeJCTBaX MacCcoOBOW MH(OPMALIUH.

K KOHIY 06y‘-ICHI/I}I B 9 kiacce MMPEAMCTHBIC PC3YJIbTATHI HA 0a30BOM YPOBHEC OOJIZKHBI OTPAXKaTh



c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

PaCKpBIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX MOHATUI: XUMHUYECKUI IEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULIATEIILHOCTD,
CTETEeHb OKHMCJICHUS, XUMHUYECKasi PEeaklus, XMMHUECKas CBS3b, TEIJIOBOH 3¢ dekT peakuuu, Moib,
MOJIIDHBIA 00BEM, PacTBOp, SJEKTPOIUTHI, HEIIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JAUCCOIHAIIMS,
peakIMu MOHHOTO OOMEHa, KaTalln3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIe
peaKkuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAaHOBJICHHE, AJUIOTPOMUS, aMQPOTEpPHOCTh, XHUMHYECKass CBS3b (KOBAJCHTHAas, WOHHAs,
MeTaJlJIN4ecKasi), KpUCTaJUIMUecKasl peméTKa, KOppo3usl METaIOB, CIIaBbl, CKOPOCTh XUMUYECKOM
peakuuu, npeaenpbHo gonycrumas konuenrpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX TMOHATUN U MPUMEHSTHITH MOHATHS NPU
OTKCAaHHUH BEIIECTB U UX MPEBPAIICHUH;

UCIIOJIb30BAaTh XMMUYECKYI0 CHMBOJHMKY JUIsI COCTaBJI€HHS (OpPMYNT BELIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIUN;

ONpeeNATh BaJCHTHOCTb M CTENEHb OKHUCICHHS XWMHUYECKHX OJJIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOIO COCTaBa, NPUHAUIEKHOCTh BEUIECTB K OIpPEAEIEHHOMY KiIacCy COEAUHEHHMH 110
dbopMynaM, BUJI XUMHUYECKOW CBS3U (KOBaJEHTHAs, MOHHAs, METAJUIMYecKasi) B HEOPraHMYeCKHX
COCIMHEHUSX, 3apsA] HMOHA TI0 XHMHUYECKOW (opMmyie, XapakTep cpenbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoamyeckoro 3akona J[.M. MengeneeBa W JAEMOHCTPUPOBATH €r0
NMOHMMAaHUE: ONKCHIBaTh U XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonuueckoit cucteMsl
XUMUYECKUX DJIEMEHTOB: pa3jiMuaTh MOHATHS «IJIaBHas moarpynmna (A-rpymma)» u «modouyHas
noarpynna (b-rpymma)», Masbie 1 GoJbIINe TEPHOIbl, COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS
B TIEPUOJMYECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB U 3apsll Aapa, 001Iee YHCIO 3JIEKTPOHOB U pacpe/elieHrue UX 10 JIEKTPOHHBIM
CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB 3JIEMEHTOB M UX COCAMHEHUH B
npezenax MajblX MepUOJIOB U IIIABHBIX HOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE PEaKInu (110
YHUCIY W COCTAaBY Y4YacTBYIOIIMX B PEaKIMM BEILECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTETICHEH OKMCIICHUS! XUMHUYECKUX DIIEMEHTOR);

XapakTepu3oBaTh (OMUCHIBATh) OOLIME M CHEHU(PHUECKHE XUMHUYECKHE CBONCTBA MPOCTHIX HU
CJIOKHBIX BEIIECTB, MOATBEPKAAs ONMCAaHHWE TPUMEpPaMH MOJEKYJISPHBIX M WOHHBIX ypaBHEHUU
COOTBETCTBYIOIMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS 3JIEKTPOIUTHUECKON AUCCOLUAIMM KUCIIOT, IIeJIouel U COJIed, MOJIHbIE U
COKpAIllEHHbIE YpaBHEHMs pEaKUMi HMOHHOTO OOMEHA, YPAaBHEHHUS PEaKIMH, IMOATBEPH AAIOLINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPEACTBOM COCTABICHHS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIInii;

IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH NMPOTEKAHUS
XUMHYECKHIX TPEBPANICHUN B Pa3IMYHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCHUTEIbHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEILIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa Mo ¢opMyjsie COEAUHEHMs, MacCOBYIO [OJII0 BELIECTBa B pPacTBOpE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN peaKInuu;

coOnrofaTh IMpaBWiia TMOJb30BaHUS XMMUYECKOW MOCYAO0M M Jab0paTOpHBIM 00OpYAOBAaHHUEM, a
TaKXe MpaBuiIa OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB [0 MOJYYEHUI0 U COOMpPAHMIO Tra3000pa3HBbIX BEIIECTB
(aMMHaKa U YTIeKUCIIOTo Tra3a);

MIPOBOIUTH PEAKIINH, TOITBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB: PACIIO3HABATh
ONBITHBIM MyTEM XJOpUI-, OpomMua-, HOAUA-, KapOoHar-, ¢Qocdar-, cummkar-, cynbdar-,



THJIPOKCU-NOHBI, KATHOHBI AMMOHHUS U MOHBI U3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOILINE B BOAHBIX
pacTBOpax HEOPraHUUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHONW JEATEIbHOCTH — aHAIM3 U CHHTE3, CPaBHEHUE,
00001IeHNe, CHCTEeMAaTU3alUI0, BBIABICHUE IMPUYMHHO-CICICTBECHHBIX CBSA3€H — IS H3yYCHHS
CBOMCTB BEILECTB U XUMUUYECKHX PEaKLUi, €CTECTBEHHOHAYyYHbIE METO/Ibl TI03HAHUS — HAOII0/IEHHE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN).

COLEPXKXAHUE ITPOI'PAMMBbI
IHoBTOpeHue (2 4yaca)

Crpoenue aroma. Ilepumonnueckuii 3akOH. BajleHTHOCTb M CTENEHb OKUCIEHUS 3JIEMEHTA.
Crpoenue BemlecTBa. XapakTEpUCTUKA 3JI€MEHTa MO ero nosioxeHuto B [lepuoanueckoil cucreme.
3aKOHOMEPHOCTU H3MEHEHUSI CBOMCTB CIIOKHBIX BELIECTB: OKCHJIOB U THUAPOKCHJIOB, JETYYUX
BOZIOPOJHBIX COCIMHEHHH.

DNEeKTpOHHasl CTPYKTypa aTomMa. XUMUYECKas peaklus. Y CIIOBUS BO3HUKHOBEHHS M MPHU3HAKU
MPOTEKAHUs XUMUYECKUX peakiuii. CoXpaHeHHE MacChl BEIIECTBA TPU XUMHUECKUX PEAKIIUIX.

Knaccudukanusa Bemects. Homenknatypa Heopranndeckux BemecTB. OCHOBHBIE XUMUYECKUE
CBOICTBA KJIACCOB HEOPTaHUYECKUX BEIIECTB: OKCHJIOB, OCHOBAaHU, KUCJIOT U COJICH.

Tema 1. KosimuecTBeHHbIEe COOTHOLIEHUSI B XUMMH (8 4acoB)

ATOMHO-MOJIEKYJIsIpHAs TeOpHsl. PacyeTsl Mo XuMuuecKuM popMyiTaM — HaX0XKACHHUE MaCCOBOM
oM dJIeMEHTa B coenuHeHuu. BwiBog dopmynsl coenuHeHus. Moilb — eAMHMIIA KOJIMYECTBA
BelecTBa. 3akoH ABoraJipo. MOJISIpHBI 00bEM HICATHHOTO ra3a. AOGCOIIOTHAS U OTHOCHUTEIIbHAS
IJIOTHOCTH T'a30B.

Pacuernble 3agaum:

e Pacuersl 10 ypaBHEHUSIM peakluii. Beruucienne maccobl, 00beMa MM KOJIMYECTBA BEIIECTBA
M0 HM3BECTHON Macce, 00beMy WM KOJIMYECTBY BEIIECTBA OJHOTO U3 PEAreHTOB HIIU
MPOAYKTOB. PacueTsl 00bEMHBIX OTHOIICHU Ta30B B PEAKIIHIX.

e PacueTsl Mo ypaBHEHHUSIM pEaKIMi B cCiy4ae, KOTJa OJHO U3 BEIIECTB HAXOJUTCS B
HeZocTaTKe. BplunMcineHne Maccel OJHOTO M3 MPOAYKTOB PEAKIMH IO MAacce MCXOAHOIO
BEIIECTBA, COJIEPKALLETO ONPEAEIEHHYIO T0JII0 TPUMECEH.

e  Brixon xumnueckoil peakuuu. OnpeseneHue BbIXo/a.

e Pemenue 3a/1a4 Ha BBIYMCIEHUE MACChl KOMIIOHEHTOB CMECH.

Tema 2. Xumnueckas peakuus. (15 yacos)

OCHOBBl XMMHMYECKOW TEpMOJMHAMMKH. TemnoBol >(PQPeKT XUMHUECKOW peaKIMH.
OK30TepMUYECKUE U SHAOTEPMUYECKUE PEAKIIUH.

OcCHOBBI XMMHUYECKOW KHMHETHKU. [loHATHE O CKOpPOCTM XUMHYECKOW peakuuu. BnusHue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYeCKHX peakiuid. Karamuzartopsl. ['oMorenneie u
TreTEPOreHHBIE PEaKIIUHU.

O6m1as xapaktepuctuka pacTBopoB. [Iponecc pactBopenus. PactBopumocTs. Permenue 3agad Ha
pacTBOpbI. PacyeT MaccoBOi 1011 paCTBOPEHHOI'O BELIECTBA U MOJIIPHON KOHLIEHTPALUH.

Teopus 2MEKTPOIUTUYECKON AMCCOLMANMM. DJIEKTPOIMTHI M HEIEKTPOIUTHI. JlMcconnanus
KUCJIOT, coiiel u ocHoBaHWM. CuibHble M cialble 3yeKTpoiuThl. CocTaBlieHHE YpaBHEHU
JUCCOLMAlMU pa3IMYHbIX BemlecTB. Kiaccu@ukamusi BELIECTB MO THILY XHMHUYECKUX PpEaKlUi.
Peakuuu moHHoro oomMeHa u ycinoBus ux nporekanusa. CocTaBieHUEe ypaBHEHHMH peakifii HOHHOTO
obOmena. I'maponus coneid. CocraBieHue ypaBHEHUI rUIpoiIn3a coeil.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. Crenenp OKHUCJICHUSI. IIpoueccsr
OKHUCJIEHHUA-BOCCTaHOBIEHUS.  COCTaBlI€HHE  YpPaBHEHMM  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuyii. TUNWUYHBIE OKUCIHMTENIM M BOCCTAHOBUTENM. ODJIEKTPOXMUMHYECKUH pPSAJ HaINpsSHKEHUH



MetaiioB. Katon u aHoa. DneKkTpoiaus3. DNEKTPOIU3 pacTBOPOB U PACILIABOB.
JlabopaTopHbIe ONBITHI
e [IpoBenenue peaxiuii oOMeHa B pacTBOpax EKTPOIHUTOB.
e OmnpezneneHue KUCIOTHOCTH CPEbl PACTBOPOB PA3JIMYHBIX BEIIECTB.
IIpakTyeckue padboTsbI:
e Pemienue 3KkCepUMEHTANIBHBIX 33/1a4 110 TeME "DIEKTPOIUTUYECKAs IUCCOLUaIus".
JdemoHcTpaums:
e  DJEKTPONPOBOAHOCTH BOJBI U BOJHBIX PACTBOPOB Pa3IMUHBIX COCIUHEHU.
e PaznoxeHue AUXpomara aMMOHMSL.
e Biusanue pasnuuHbIX (akTopoB (TemmepaTypa, KOHIEHTpAlUs, CTENEHb WU3MEJIbYEHHUs
TBEPJIOTO BEIIECTBA) HA CKOPOCTh B3aUMOJICHCTBUS IIMHKA C COJITHON KHCIIOTOM.
Tema 3. XuMus HeMeTaJLI0B. (22 yaca)

OneMeHTHI-HEMeTaIUTbl. OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS, OOIIIEe CBOMCTRA.

I"anorensl — 31eMeHTh! r1aBHOM noarpymnmnsl VII rpynmsr. O01mas xapakTepucTHKa HOATPYIIIBL.
Bo3mosxubie crenenn okucienus. OcodeHHocTH GTopa. XIop — pacnpoCcTpaHEHHOCTh B MPHPO/IE,
nojy4eHue, Gpu3ndeckue 1 XMMUYEeCKHe CBOICTBa, IpUMeHeHHe. X10poBoaopo. CossiHast KUciioTa
u ee conu. KauectBeHHas peakius Ha xyopul-uoH. OnpeneneHue iona kpaxmanoM. [lopsmok
BBITECHEHHUS OJTHOTO T'aJIOreHa APYruM U3 PacTBOPOB raJOreHU10B.

[Toarpynna cepbl. Cepa: HaxoXJA€HUE B MPUPOJE, AJUIOTPOIUs, (HU3HMUECKUE U XUMUYECKUE
cpoiictBa. CepoBogopoa. Cynbdunbl. Cepauctoiii ra3z. Okcupn cepsl (VI) (cepHblit aHTHAPUA) U
cepHas kucioTa. OKUCINUTEIbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOM cepHOM KucinoThl. [lonyuenue u
pUMeHeHHe cepHoi KucnoThel. KauecTBeHHast peakiyst Ha cysib(haT-HOoH.

[Toarpynna a3zora. A30T: HaX0X/I€HUE B IPUPOJIE, BAJICHTHbIE BO3MOKHOCTH aTomMa a3oTa. A30T
Kak mpocroe BemiecTBO. DU3MUECKHE W XUMHUYECKHE CBOMCTBA, IOJy4yeHHE M IPUMEHEHHE.
[Ipobnema cBsi3piBaHUsE atMocdepHoOro aszora. [IpencraBneHre O MHHEPATBHBIX YIOOPEHUSX.
AMMMaK: CTpOEHHE MOJIEKYJIbl, (pU3MUECKHe M, peakuus ¢ Meramaamu. [IpumeHeHue a30THOM
kucioTel. Hutpatel. KpyroBopor asora. Meroasl MPOMBIIIJIEHHOTO MOJYYEHUSI a30THOM U CEPHOM
KHCJIOT, aMMHaKa. XUMUYECKUE CBOICTBA, IoJyueHue u npumeHenne. Conu amMmonus. KauectseHHas
peakuus Ha MOH amMMoHMs. Okxcuibl a3ora. A3oTHast kucioTa. [lomyudeHue, ¢usznyeckue u
XUMHYECKHE CBOMCTBA

Xumnyeckoe paBHoBecue. ObpaTtumble u HeoOpaTumble peakuuu. [Tpunuun Jle [larense u ero
IIpUMEHEHHE B XUMHUH. CMEIEHNE XUMUYECKOTO PaBHOBECHSI.

®docdop. bensrit pochop. [Monyuenne u npumenenune kpacuoro docdopa. Oxcun hochopa (V)
(pocdopuslit anrunpun) u pochopHas KucioTa.

[Toarpynna yrnepoga. Anma3s u rpaduT — aJuIOTpOoIHbIe MoudUKauu yriaepoaa. AacopOuusi.
VYrapuslil ra3 — cBoiicTBa U (puU3HOIOrUYecKOe ACHCTBUE HA OPraHU3M. YTJIEKUCIbIHN ra3, yrojabHas
Kkuciota u ee conu. Kpyrosoport yriepona. IlapHukoBblil 3pexT u ero nmocneacTpusl.

Kpemuuii. Oxcnn kpemuus (IV), kpemuuesas kucnora u cuinkarsl. Crekiio. Kepamuka. [lemenT
u 6etoH. CTek10 — mpuMep aMmop(HOTo MaTepuaa.

KayecTBeHHbIE peakliiu Ha aHHMOHBI. KauecTBEeHHbIE peakIiuyi Ha XJIOPUIbl, OPOMUIbI, HOANUIH,
cynb(haTel, Cyab(UTHI, CyIb(UIbI, HUTPUTHI, KAPOOHATHI U CHUIIUKATBHI.

XHUMHYECKOE 3arpsI3HEHUE OKPY’KaIOLIEH Cpeibl OKCUAAMHU CEPBI U a30Ta.

JlaGopaTopHbie ONBITHI

W3yueHnue CBOMCTB COJISTHOM KUCIIOTHI.

KauecTBeHHas peakiiys Ha CEpHYIO KUCIIOTY U €€ COJH.

3HAKOMCTBO C 00pa3llaMi MUHEPAJIbHBIX yI0OpEeHHIl.

O3HakoMJIEHHE CO CBOMCTBaMU KapOOHATOB U TuApokapOoHaToB. KauecTBeHHas peakuus Ha
KapOOHaT-HOH.



IIpakTnyeckue padboTbi:

e [losydyeHne aMmuaka v U3y4yeHUE €ro CBOKCTB.

e JlonydyeHue yriaekuciaoro ra3a u U3y4eHue ero CBOMCTB.

e DKCIEpUMEHTAJIbHOE pellIeHuE 3a1a4 1o Teme «Hemeramibi».
JdemoHcTpaums:

e KauecTBeHHas peakius Ha XJIOPUI-UOHBI.

e Peakius COEIMHEHHUSI CEPBI U JKeJe3a.

e JlelicTBuE KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI HA MEb U Caxapo3y.
OOyriauBaHUe TYYMHKU KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.
ITonmyyenue cepaucroro raza. KauecrBeHHast peakliisi HA CEpHUCTBIN Tas3.
PacTBOpenne ammuaka B Bojie. AMMHUAUHBINA (DOHTaH.
[TosyueHne amMmmuaka U3 XJopuaa aMMOHUS U €T0 B3aUMOJICHCTBUE C XJIOPOBOAOPOIOM.
B3aunmopeiictBie Meau ¢ pa30aBieHHON M KOHIIEHTPHUPOBAHHOM a30THOM KHCIIOTOM.
[TornouieHre akTUBUPOBAHHBIM YTJIEM ra30B U BEIIECTB, PACTBOPEHHBIX B BOJE.
3HAKOMCTBO C KPUCTAJUIMYECKUMHU PEUIeTKaMu TpaduTa u aamasa.

Tema 4. O01Me cBOMCTBA MeTAJ/LIOB. (8 YacoB)

[Tonoxenue meramioB B Ilepuonnueckoii cucrteme. CtpoeHne aromMoB meTaiuioB. [loHsTue o
MeTtayumueckon cBsizu. OOmue coiicTBa MeTauioB. CrocoObl monydeHus: MeramioB. [lonsitue o
MeTautypruu. P HanpspkeHuil MeTaiioB. BeiTecHeHHe 0AHOTO MeTajuia IpyruM U3 pacTBOpa COJIU.
3HaueHUE METAJUIOB B HAPOJAHOM XO3sIMCTBE.

Cnnasel. KoncTpykiimonssle criaBbl. CTalb, UyryH, JIOPATIOMUHHA, OpOH3a, TaTyHb, CTAlb.

Hlenouynsie Metamuibl. O0mas xapakTepucTuka noarpymnmsl. Hatpuit — dusznueckue cBONCTBa,
B3aMMOJICHICTBHE C HEMETaJLIaMH M BOJAOH. XJIOpuA HATpusi — TmoBapeHHas coib. KapOonar u
TUAPOKapOOHAT HATPHUS, UX IPUMEHEHHE U 0 CBOMCTBa. OKpalBaHUe JIAMEHH COJISIMH HATPHSL.

[Ilenouno3emenbHble MeTaIbl. Kambluii — MpeICcTaBUTENb CEMENWCTBA IIETOYHO3EMEIbHBIX
MeTauioB. PU3NUeCcKUe CBOMCTBA, B3aUMOJEHCTBHE C HEMETaUIaMH U BOJ10M. COeTMHEHUS KaIbIus.
KectkocTh BoABI U c1IOCOOBI ee ycTpaneHus. Mpamop. I'unic. U3Bects. CTpouTenbHblE MaTepHalIbl.
OkpallMBaHue MIaAMEHH COJISIMU KaJIbLIUS.

AmomuHuil. @u3nueckue W XUMHUYECKHE CBOMCTBA, TMpuUMeHeHHe. AMQPOTEPHOCTb.
AMdoTepHOCTh OKCcHIa M TUAPOKCHIA amOMUHUA. J[fopadlOMUHUN Kak OCHOBa COBpPEMEHHOM
aBUAIUH.

XKenezo. dusznueckre U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KHCIOPOAOM, KUCIOTaMH,
xaopom). Coequnenus xxenesa (11) u sxenesa (I1I). KauectBennast peakuust Ha uoH xenesa (I1I). Uyryn
U CTallb — BaXXHEWIIME CIUIaBbl jKelie3a. 3akajeHHas M OTHyLIEeHHas cTanb. Kopposus xenesa.
Koppo3sus meramios.

IIpakTH4eckue padboTsbI:
e DKCHEpUMEHTAIbHOE PEIICHHE 3a/a4 10 TeMe «MeTabi»

JlabopaTopHbIe ONBITHI:

e PacTBOpeHHE MarHus, kejie3a U IUHKA B COJITHOM KHUCIIOTE.

e BrITeCHEHHE 0JIHOTO METaJJIa IPYTUM U3 pacTBOpa COJIU.

e (OcaxeHne U pacCTBOPEHUE TUIPOKCUIA ATTFOMUHUSA.

e Onpenenenue coequnenuit sxenesa (I1I) B pacTBope mpu moMoIu pojaHuia Kaius.
JdemoHcTpauus:

e B3sanmogneiicTBUe HATPUS U KaJIbIUA C BOJIOM.

e OxpamuBaHUe MJIAMEHU COJIIMH HATPUSI M KAJTBITHS.

e BsaumoneicTBre AIFOMUHUS C BOJIOH, paCTBOPAMHU KUCIIOT U LIEJIOYEH.



e  «CaTypHOBO JepeBo» (B3aMMOICHCTBUE IMHKA C PACTBOPOM HUTpATA CBUHIIA).
e [lomydeHue xeye3HOro Kyrnopoca pacTBOPEHHEM JKejle3a B CEPHOM KHUCIIOTE.

Tema 5. O6001mIeHuE CBeIeHUIT 00 3JIeMeHTaX U HeOPraHMYeCKuX BelecTBax. (7 4acoB)

OU3NYeCKUil CMBICI MOPSAKOBOTO HOMEpA 3JEeMEHTa B MEPUOAMYECKON CUCTEME XMMHUYECKUX
anemenToB [l. 1. MenzeneeBa, HOMEpOB IEPUO/IA U TPYIIIIBL.

Tunsl XUMUYECKUX CBSI3eH U THUIBl KPUCTAJUIMYECKUX peElIeTOK. B3auMocBs3b CTpoeHUs u
CBOICTB BEILIECTB.

Knaccudpukanusa XUMHYECKUX peakUuid MO pa3IUYHbIM NpHU3HaKaM (YUCIO M COCTaB
pearupyromux M 00pa3yIoIUXCsl BEIIECTB; TEIIoBoH A((EKT; HMCIOoIb30BaHUE KaTaIM3aTOPa;
HaIpaBJIeHUE; U3MEHEHHUE CTENEeHE OKUCIICHUS aTOMOB).

[IpocTeie M cnoxHbIE BemiecTBa. MeTtaiulbl U HEMETaulbl. [ €HeTHYEeCKHE psiAbl METaIa,
HEMeTallla U repexoaHoro mMetamia. Okcuibl (OCHOBHbBIE, aM(OTEPHBIE U KUCIOTHBIE), THIPOKCUIBI
(ocHOBaHwmsI, aM(pOTEPHBIC THIPOKCHIBI W KUCIOTHI) M COJHU: COCTaB, KJIACCU(PUKANUS U 0OIIne
XUMHYECKHE CBONCTBA B CBETE TEOPHUM SJICKTPOIUTHUECKON AUCCOIMALMM W TMPEICTaBICHUNA O
Mpolieccax OKUCIEHU-BOCCTAHOBJICHUSI.

IToBTOpenune kypca xumnu 9 kiacca. (4 4acoB)

IMPAKTUYECKASA YACTDH

1. | Ipaktnueckas paGora N21. Pemenne OKCIEpPUMEHTaNbHBIX 3ajad  II0  TeMe
"DnexTponautudeckas aguccormanus’. Th

ITpaktuyeckas pabora N92. [Tonyyenne ammuaka u usydeHue ero cBoicts. Th

[Tpaktrueckas padora N23. [TonmyyeHne yriaekucioro ra3a u u3ydeHue ero cBoicts. Th

ITpaktuueckas pabora N4, DxcriepuMeHTaIbHOE peleHre 3a1a4 1o TeMe «HeMeTramisr».

gl lwnN

[TpakTrueckas padota N25. DxcnepruMeHTaIbHOE peleHHe 33/1a4 0 TeMe «MeTautbl».

JlaGopaTopHble ONBITHI , peajn3yiue HanpapjieHue «Touka pocra»
Jlaboparopusrii onbiT N2 1. «BiusiHue pacTBOPUTEIIS HA JUCCOITUAITIIO»

JIabopatopHsrii orbIT N2 2. «CunbHbIE U Cl1a0bIe AIIEKTPOITUTHI»

JlaGopatopusriii onbIT N2 4 «B3zanmoseiicTBre THAPOKCHIA OApHsI C CEPHON KHUCIOTON»
Jla6opatopssriii onbiT N2 5 «O0pa3oBaHue coyeil aMMOHHSI»

JlaGopatopusriii onbIT N2 6 «/3yueHne peakuny B3auMOICHCTBUS CYIb(QHUTa HATPHS C IEPOKCHIOM
BOJIOPOJIa»

Jla6opatopusrii onbIT N2 7 «l3menenne pH B X0/1e OKHCITHTETBHO-BOCCTAHOBUTEIHHBIX PEAKIINI»
JIabopatopasrii oreiT N2 10. «OnpeneneHne aMMHAaYHON CETUTPBI 1 MOYECBUHBI»
I[CMOHCTpaIIHOHHLle ONIBITHI OIIBITHI , PCAJTU3YIOIIHE HAIIPABJICHUE «Touka
pocra»

Hemonctpannonsstii onbIT N2 4. «Hemetamisl. M3ydeHne CBOHCTB CEPHUCTOTO T'a3a U CEPHUCTOM
KHCJIOTBI»

Hemonctpannonsstii onbIT N2 3. «Hemeraisl. ["amorensl. M3ydueHne GU3NUECKUX U XUMUIECKUX
CBOWCTB XJIOpa»



TeMaTnuyeckoe MIIAHMPOBAHUE, B TOM YHCJIE C Y4eTOM padoueil mporpaMMbl BOCIUTAHMS, €
yKa3aHUEM 4acoB, OTBOJAMMbIX HA OCBOECHUE KAKI0M TeMBbl.

Nen/n Conep:xkanue Koauu. | moayas «IlIkoJbHBIN YPOK»
4acoB
IloBTOpeHue (2 yaca)
1. [ToBTOpEHME MPOIIEHHOTO B § 1
KJjacce.BBOIHBINM HHCTPYKTAXK.
2. [ToBTOpenue npoitaenHoro B § kimacce. | 1 [IpoBenenue ypoka-npakTuKyma ¢
1IEJIbI0 BOCIIUTaHUE OEPEKHOTO
OTHOIICHHS K HIKOJILHOMY
000pYJIOBaHUIO M PEAKTHBAM.
KoJsimyecTBeHHbIE COOTHOLIEHHS B
xumuu (8 yacon)
3. Bxognas konTpoabsHas padora. Mosp | 1
- ¢IMHUIIA KOJIMYECTBA BEIICCTBA.
4, MoutsipHast Macca. 1
o. Pacuérhl 0 ypaBHEHUSIM peakLMil. 1
6. Pemienue 3a1a4 no ypaBHEHUSIM 1 Pabora B mapax J1aeT BO3MOKHOCTh
PEaKIHii. MPHOOPECTH OMBIT BECHUS TNANIOTA,
BOCITUTBIBAET OTBETCTBEHHOCTh 3a
KOJUJICKTHUBHBIN pe3yIbTar.
7. 3akoH ABoraapo. MomnspHslif 006éM | 1
ra3oB.
8. Pacuétsl o ypaBHeHUsIM XUMHUYeckux | 1
pEAKIHI C yJaCTHEM T'a30B.
9. Pemenne 3a1a4 pa3auyHbIX TUIIOB. 1
10. KonrtponbHas pabora 1o teme: 1 YPOK KOHTPOJIS 3HAaHUMH 110 TEME €
"Crexuomerpus. KonmuectBeHHbIE LIEIBI0 BOCIIUTAHMS OTBETCTBEHHOTO
COOTHOILIEHUS B XUMHHU". OTHOILIEHMS K yuebe, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTHUIO U
camM000pa30BaHUIo.
Xumuueckas peakuus. (15 yacon)
11. ONEKTPOIUTHI U HEITEKTPOIIMUTHI. 1
DIEKTPOTUTHYECKAS TUCCOIHAIIS.
Jucconnanus KUCIOT, OCHOBAHUH U
coneii./Tavopamopuwtii onetm N91.
«Bnuanue pacmeopumens na
ouccouuauuio»
12. CunbHbIe U cllabble 3JEKTPOITUTHI. 1 Pabora B rpymnmnax, HampaBieHa Ha

Jlabopamopnutii onotm N9 2.
«Cunbhble u cnadvle I1eKmMpoIUmsvl»

BOCIIUTaAHHUC OTBETCTBCHHOI'O
TpaXXJAaHCKOTI'O MMOBCACHUS, ITIO3BOJIACT




NPpHUBJICYb BHUMAHHUC IIKOJILHHUKOB K
IIEJIOCTHOMY aCHEeKTy U3y4aeMbIX Ha
YpOKe 00BEKTOB

13.

Kucnornocts cpeasl. Bonopoansriit
IoKa3aTeJlb.

14.

Peakuuu nonHoro oOMeHa 1 yclioBuUs
ux nporekanus./Iabopamopnutii
onvim N4 «Bzaumooeiicmeue
2u0poKcuoa éapus ¢ cepHoil Kuc-
J0mMOou»

15.

CocraBieHHE HOHHBIX YPaBHEHUN
peaKkIui.

Jlabopamopmnutit onotm N25
«Qopazosanue coneii AMMOHUL»

16.

[Tpaktuyeckas padora N21. Pemmenue
IKCIEPUMEHTAJIBHBIX 33124 110 TeMe
"DNIEeKTpOIUTHYECKAs JUCCOIaIus'.
Tb

[IpoBeneHue ypoka-IpakTUKyma ¢
1IEJIbI0 BOCIIUTaHUE OEPEKHOTO
OTHOILIEHUS K IKOJIBHOMY
000pY/ZIOBaHUIO M PEAKTHBAM.

17.

['upposns cosen.

18.

OxkucneHre 1 BOCCTAaHOBJICHHE.
Jlabopamopmnwtit onoim N9 6
«H3yuenue peakyuu e3au-
Mooeiicmeus cyibpuma nampus ¢
nepoKcuoom 6000pooa»

19.

CocraBnenue ypaBHeHUI
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuii. JIEeKTPOHHBINA OataHC.
Jlabopamopnutit onoim NC7
«H3menenue pH 6 xo0e
OKUCIUMENbHO-60CCMAHO-
GUMENbHBIX PEaKUUIL»

20.

XUMHUYECKHE UCTOYHHUKH TOKA.
DIEKTPOXUMUUYECKUN PSiTT
HANPSDKEHUS METAJIJIOB.

21.

DNEeKTPOIn3.

22.

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuii.

23.

CKOpPOCTh XUMHUYECKUX PEaKIi

24,

Knaccugukarus XuMruueckux
peakui

25.

KonrposnbHas pabora 1o teme:
"Xumuueckas peakuus'.

YPpOoK KOHTPOJIS 3HAHHM O TEME C
[EIbI0 BOCHUTAHHS OTBETCTBEHHOI'O
OTHONICHUS K yueOe, TOTOBHOCTH U
CIOCOOHOCTH K CAaMOPa3BUTHUIO U




camM000pa30BaHUIo.

XHUMHUA HEMETAJLIOB. (22 4acoB)

26. OO011as xapakTepuCcTHKa HeMeTauioB. | 1
27. XJ10p. 1
28. XJ10pOBOJOPOJI U COJIsTHASI KUCIIOTA. 1
29. ["anorensl, Jemoncmpayuonmoli 1
onvim N93. «<Hememaineol.
T'anocenwt. U3yuenue gpuzuueckux u
XUMUYECKUX CEOUICE XT10PaA»
30. Cepa u ee COeTMHEHUSI. 1
31. CepHas 1
Kucnora./[emoHcmpayuoHHblil Onbim
Ne 4, «Hememannwt. H3yuenue
C80IICIME CEPHUCM 020 2a3a U
CEPHUCMOUL KUCTIOMbL»
32. A3OT. 1
33. AMMMaK. 1
34. HpaKTl/lquKaﬂ paﬁOTa NeQ2. 1 HpOBCIICHI/Ie YpOKa-mpakTUKyma C
IMosyyenne aMMuaKa M U3yYeHHE LEMBbIO BOCIIUTAHUE OCPEKHOTO
ero cpoiicte. Th OTHOIICHHS K IIKOJIBHOMY
000pY/IOBaHUIO U PEAKTHBAM.
35. A3zotHas kucnorta./labopamophotii 1
onvim N210. «Onpedenenue
AMMUAUHOU CeTUMPDbL U MOYEGUHBL»
36. docdop. 1
37. DocdopHast KMCIOTA. 1
38. Yriepos. 1
39. VYroib. 1 Pabora B mapax JaeT BO3MOXHOCTh
MPUOOPECTH OIBIT BEICHUS JUAJIOTA,
BOCIIMTHIBAET OTBETCTBEHHOCTH 32
KOJUICKTHBHBIN Pe3yJIbTar.
40. YrapHbIii U yIIIEKUCIIBII ras. 1
41. IpakTuyeckas padora N2 3. 1 IIpoBeseHne ypoka-npakTHKyMa ¢
IHonyyeHnue yrieKucjaoro raza u LE/bE0 BOCIIUTAHHE OCPEKHOTO
usyuyeHue ero cpoiicrs. Th OTHOIICHUA K HIKOJIBHOMY
000pY/IOBaHUIO U PEAKTHBAM.
42. YrosbHast KHCIIOTA U €€ CBOMCTBA. 1
43. KpyroBoport yriepona B npupoJe. 1
44. KpemHuii u ero coeiuHeHusl. 1
45, [Ipaktudeckas padota N2 4. 1 [IpoBenenue ypoka-nmpakTUKyMa ¢
DKCIEpUMEHTAIBHOE pELICHUE 3a/1a4 LIeJIBI0 BOCIIUTAHUE OEPEKHOrO
o Teme «HemeTramb». OTHOLICHKS K IIKOJIBHOMY
000pY/IOBaHUIO U PEAKTHBAM.
46. O06006maromuil ypok 1o Teme 1 VYpok-urpa, cnoco0cTByeT

"HemeTamasr".

(hOpMUPOBAHUIO IIETOCTHOTO
MHPOBO33PEHUS, COOTBETCTBYIOIIUI
COBPEMEHHOMY YPOBHIO Pa3BUTHUS




HAyKH.

47.

KonTponbras padora N23 mo Teme:
"Hemeranmisi".

Ypok KOHTPOJISI 3HAHUI MO TEME C
L[€J1bI0 BOCIIUTAHUSI OTBETCTBEHHOT'O
OTHOIICHHUS K yuebe, TOTOBHOCTU U
CIOCOOHOCTH K CAaMOPa3BUTHIO U
camMo00pa30BaHUIO.

OO01ue cBoiicTBa MeTaLJI0B. (9
4acoB)

48.

OO01ue xapakTepucTuKa
9JIEMEHTOB-METAJIIOB.

49.

IIpocThle BemecTBa - METalIbl

50.

[Tonyuyenue meramnos. [Ipumenenue
METaJJIOB B TEXHUKE.

51.

[IlenouHble METATIBI.

Pabora B mapax 1aet BO3BMOXXHOCTh
prOOPECTH OMBIT BEICHUS JIUAJIOTA,
BOCIIUTBIBACT OTBETCTBECHHOCTH 3a
KOJUICKTHBHBIN Pe3ysIbTaT

52.

Kanpiuii.

53.

AJTIOMUHUHA.

-

54.

Keneszo.JlabopamopHnuwiii onvim
«enezo.Oxucnenue sncenesza 60
BIIAICHOM 8030yX€E»

55.

[TpakTuueckas padora N95.
DKcrepuMEeHTATbHOE PEIICHUE 3a/1a4
1o Teme «MeTauTbI».

[TpoBenenune ypoka-pakTHKyMa ¢
IeJIbI0 BOCTIUTAaHHE OEPEKHOTO
OTHOIICHUS K MIKOJIEHOMY
000pYTIOBAaHUIO U PEAKTHBAM.

56.

Ob6o06maromuit ypok 1o Teme
"Metamibl".

O0o001IIEeHNe cBeeHHIi 00
3JIeMEHTAX H HEOPraHUYeCKuX
BemecTBax. (7 yacos)

S57.

Ob6o0611aro1iee MOBTOPEHHUE IO TEMaM
«CTpoeHue aroma» u
«Ileproauyecknii 3aK0H U
[Teproanueckas cucTeMa XUMHYECKUX
anemenToB JI.J1. Menaeneera»

58.

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
HIIEMEHTOB M MPOCTHIX BEIIECTB.

59.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
COEMHEHUH DJIIEMEHTOB.

60.

O6o0matoriee MOBTOPEHHE 110 TEME
«0O000111eHIE CBEAEHUN 00 DIIeMEHTAX
nu HeOpFaHI/I‘-IeCKI/IX BCIIIECTBax»

61.

O6o06maroiiee TOBTOPEHUE TIO KYPCY
«Xumus. 9 knace».

62.

Hrorosast kKoHTposbHAsE padoTa N24:
KOHTPOJIb 3HAHUH 110 KypCY «XUMHSL.
9 kmace»

YPpOoK KOHTPOJISL 3HAHHM IO TEME C
EILI0 BOCIIMTAHUSI OTBETCTBEHHOI'O
OTHONICHUS K yueOe, TOTOBHOCTH U




CIOCOOHOCTH K CaMOPa3BUTHIO U

caM000pa30BaHHIO

63. AHaJIN3 UTOTOBOM KOHTPOJIBHOU
paboThI
IToBTOpeHue Kypca XumMuu 9
KJacca. (6 4yacoB)

64. [ToBTOpenue no reme: «XUMHIECKUE
peaKIm»

65. [ToBTOpenue no reme: «XUMHUS
HEMETAJIOB»

66. [ToBTOpenue no reme: «XUMHUS
METAJIJIOB»

67. [ToBTopenne mo Teme: «Pemenue
3a]1a4 NOBBIIIEHHON CJI0KHOCTH.

68. Peseps.




Jucr KOPPEKIUHU BBINOJTHCHUS paﬁoqeﬁ MporpaMmal

Jata CopaeprxaHre U3MEHEHUI [TprunHa (HOPMATUBHBIN aKT, [Tpumeuanue
3aKPETUISIIONTNN U3MEHECHHS])
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