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Pabouas mporpamma mo mpemmery «XuMmus» s 8-9-X KIIacCOB COCTaBJI€HA Ha OCHOBE
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTENILHOM MPOrpaMMEbI OOIEro 00pa3oBaHUs C
YUYETOM MPOTPaMM, BKITIOUCHHBIX B €€ CTPYKTYPY.

[Iporpamma agpecoBana yqammumcs 8 — 9 KI1accos.

1. Ilaanupyemble pe3yJibTaThl OCBOEHHSI YUeOHOr0 MpeaMeTa XuMUuM

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHMS OCHOBHOW 00pa3oBaTENbHON  MpPOTrpaMMBI
OCHOBHOT'0 00111€r0 00pa30BaHuUs OTPaXKAIOT:

1) BocmHMTaHWE POCCHMCKON Tpa)kIaHCKONH MIEHTUYHOCTH: MATPUOTH3MA, YBAXKEHHUS K
OteuecTBY, MPONUIOE W HACTOsIIEE MHOIOHAIIMOHAIBFHOTO Hapona Poccuu; oco3HaHue CBOEH
STHUYECKON MPHUHAJJIC)KHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIbTYpbl CBOETO Hapo/a, CBOETO Kpas,
OCHOB KYJIBTYPHOTO Hacjenusi HapoloB Poccum u 4yenmoBedecTBa; yCBOCHHE T'yMaHUCTHYECKHX,
JEMOKPATUYECKUX U TPATUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUIMCKOTr0 O0IIEeCTBA;
BOCTIMTaHHE YYBCTBA OTBETCTBEHHOCTH U J0JTa riepe PoauHOM;

2) ¢opmMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K yYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
00ydJaronmxcsi K caMOpa3BUTHIO M CaMOOOPA30BAHUIO HA OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO AalbHEHIIeH WHANBUAYAIbHON TPaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUCHTHPOBKU B MHpPE Mpodeccuii U MpodhecCHOHATBHBIX MPEATIOYTCHHIM,
C YY4eTOM YCTOMUYMBBHIX TMO3HABATENBHBIX WHTEPECOB, a TaKke€ Ha OCHOBE (OPMHUPOBAHHUS
YBOKHUTEIHLHOTO OTHOIICHHS K TPY/TY, PA3BUTHS OTBITA YYACTHS B COIUATBHO 3HAYMMOM TPY/IC;

3) dopmupoBaHHE ILIEOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAayKd W OOINECTBEHHOW TMPAKTUKH, YYUTHIBAIOMICTO COIHAILHOE,
KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOTO MHPA;

4) ¢dopMHpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO W JOOPOKEIATEIHHOTO OTHOIICHHS K
JIPYroMy 4YelOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYIbTYpE, SI3BIKY, Bepe, Tpa)KIaHCKOU
MTO3UITUH, K UCTOPHH, KYJIBTYpe, PEITUTHH, TPAIUIUAM, S3bIKaM, IICHHOCTSIM HapoJ0B Poccun n
HapOJ0B MUPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH TUAJOT C APYTUMHU JTIOJBMHU U JOCTUTaTh B
HEM B3aMMOIIOHMMAHHS,

5) ocBOEHHE COLMATBHBIX HOPM, MTPABWII TIOBEICHUS, poliel U GOpPM COIMAIBHOM KU3HU B
TpyIIax U cOOOIIECTBax, BKIFOYAsl B3POCIbIE M COIMAIbHBIE COOOIIECTBA; ydacTHe B IIKOJIHLHOM
CaMOYTIPaBICHUN W OOINECTBEHHOW >KM3HH B MpejeNiaX BO3PACTHBIX KOMIIETEHIUH C y4eToM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIMATBHBIX H SKOHOMHYECKUX OCOOCHHOCTEIH;

6) pa3BUTHE MOPAJILHOTO CO3HAHMS W KOMIIETEHTHOCTH B PEIICHHH MOPAIbHBIX MpoliIeM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHUpPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBE/ICHHSI, OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM TOCTYIKAM;

7) bopMHupoBaHKEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYTHUYECTBE CO
CBEPCTHHKAMH, JCTbMH CTapUIer0 W MIAJIIIETO BO3pacTa, B3POCIBIMH B TIpoIecce
00pa3oBaTeIbHON, OOIIECTBEHHO TOJIE3HOM, yUeOHO-HCCIIeI0BATEILCKOM, TBOPUECKON U APYTHX
BUJIOB JICATEIHHOCTH;

8) dhopmupoBaHKE IEHHOCTH 3JI0POBOTO U O€30MacHOro 00pasa >KU3HHU; YCBOSHUE MPABUII
WHIUBUIYATBHOTO W KOJUICKTUBHOTO O€30MACHOTO TOBEICHUS B YPE3BBIUANWHBIX CHUTYaIUsX,
YTPOXKAIOUINX KU3HU U 3I0POBBIO JIFOJIEH, MPaBUJI MOBEJCHHS Ha TPAHCIIOPTE U Ha IOPOTax;

9) dbopmMupoBaHHE OCHOB 3KOJIOTMYECKOH KYIBTYpBI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO JKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE OIbITa HKOJIOTMYECKH OPUEHTUPOBAHHOMN
pedICKCUBHO-OIICHOYHON U MPAKTUYECKON NEATeTbHOCTH B )KU3HCHHBIX CUTYAIIUSX;

10) oco3HaHHe 3HAYEHUS] CEMbU B JKM3HU 4YEJIOBEKa M OOILIECTBa, MPHUHITHE IIEHHOCTH
CEMEMHOM KU3HU, YBAXXHUTEIIbHOE U 3a00TJIMBOE OTHOIIIEHHUE K YJIEHAM CBOEH CEMbH;

11) pa3BuTHE SCTETHUECKOrO CO3HAHHS Yepe3 OCBOCHHE XYAO0KECTBEHHOIO HACIeIus
HapoaoB Poccun n Mupa, TBOPYECKOH NEATETFHOCTH ICTETUIECKOTO XapaKTepa.

JInyHOCTHBIE  pe3yabTaThbl  OCBOCHHMS  aJalTHPOBAHHOW  00pa3oBaTeJbHOI
NMPOrpamMMbl OCHOBHOTI'0 00111er0 00pa30BaHMs OTPAKAIOT:



1) ans rmyxux, cnaboCbIIIAIINX, O3 JHOOTTIOXITUX 00YyJatOIIuXCsl:

CIOCOOHOCTh K COLMAJIbHOM ajanTallid ¥ WHTErpaly B OOIIEeCTBE, B TOM YHCIE TPH
peanu3aly BO3MOXKHOCTEM KOMMYHHMKAllMM Ha OCHOBE CJIOBECHOW peuu (BKIIOYAsl YCTHYIO
KOMMYHHKAIIHIO), a TaK)Ke, IPU JKeTaHUHU, KOMMYHHUKAIIUU Ha OCHOBE KECTOBOM peyH C JIMIaMu,
MMEIONIMMU HapyLICHUS C1yXa;

2) nst 0OyJaromuXcs ¢ HAPYIMIEHUSIMHU OTOPHO-/IBUTATEILHOTO amnmapara:

BJIQ/ICHHE HABBIKAMU MPOCTPAHCTBEHHON U COLMATBHO-OBITOBON OPUEHTUPOBKH;

YMEHHE CaMOCTOSATEIbHO U 0€30MacHO NEepeIBUraThbCsi B 3HAKOMOM M HE3HAKOMOM
MIPOCTPAHCTBE C UCTIOIB30BAHUEM CIIEIIHATBFHOTO 000PYI0BAHHS,

CIIOCOOHOCTh K OCMBICIICHHI0O U Au(depeHnranud KapTUHBI MHpa, €€ BpPEMEHHO-
MIPOCTPAHCTBEHHOM OpraHu3allnu;

CIIOCOOHOCTh K OCMBICIIEHUIO COLIMAJIbHOTO OKPY)KEHHS, CBOETO MeCTa B HEM, IPUHSATHE
COOTBETCTBYIOLIMX BO3PACTY LIEHHOCTEN U COLMAIBHBIX POJIEH;

3) ans oOyyaromuxcst ¢ pacCTpocTBaMU ayTUCTHYECKOTO CIIEKTpa:

dbopMupOBaHHE YMEHHUS CIIeJIOBaTh OTPaOOTAaHHOW CHCTEME TpaBUI TOBEACHUS U
B3aMMOJICHCTBUS B NPUBBIYHBIX OBITOBBIX, YUEOHBIX M COIHUAIBHBIX CHUTYalUSX, YACPKHUBAThH
TPaHUIIBl B3aUMOJICHCTBUS;

3HaHHWE CBOMX MPEANOYTCHNUN (OTpaHuYeHH) B ObITOBOM cepe u chepe nHTEepecoB.

MeranpeameTHble pe3ybTAThbl OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM NPOrpamMMbl
OCHOBHOI0 00111er0 00Pa30BaHUSA OTPAKAIOT:

1) yMmeHHe CcaMOCTOSTENbHO OINpEAeNsATh Ied CBOEro OOYy4eHHs, CTaBUThb W
(dbopmynMpoBatTh ISl ce0s1 HOBBIE 331a4dl B yyeOe M MMO3HaBaTEIbHOM JNesATeIbHOCTH, Pa3BUBATh
MOTHUBBI 1 HHTEPECHI CBOEH NIO3HABATEILHOM JIESTENBHOCTH;

2) yMeHHe CaMOCTOSITENbHO IUIAHHUPOBAaTh ITYTH JOCTM)KEHHUS IeJieil, B TOM 4ucIie
albTepHATUBHbBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3pPpeKTUBHBIE CIOCOOBI pelIeHUsT YUeOHBIX U
[I03HABATENbHbIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JEATENbHOCTH B MpoOIecce AOCTHKEHHS pe3yibTara, ONpeeNisiTh CIOCOObI
NENCTBUI B paMKax MPEeJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUM C U3MEHSIIOLIEHCSA CUTyalluen;

4) yMeHHEe OlLIeHHMBaTh MPAaBUJIBLHOCTb BBIMOJIHEHHUsS] Y4eOHOW 3amadyu, COOCTBEHHbBIE
BO3MOXXHOCTH €€ PEILICHUS;

5) BiIageHHe OCHOBaMH CAMOKOHTPOJI, CAaMOOLIEHKM, MPHUHATUS pelIeHUud u
OCYILIECTBIICHHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM U MMO3HABATEIBHON NEATEIbHOCTH;

6) yMmMeHHE OmpeneNsTh IOHATHSA, CO37aBaTh OOOOIIEHWs, YCTaHABIMBATH AHAJOTHH,
KJaccu(pUIMpoBaTh, CAMOCTOSTENLHO BHIOMPATh OCHOBAHUS W KPUTEPUH IS KJIACCU(PHUKAINHU,
YCTaHABIMBATh IPUYMHHO-CICJCTBEHHBIE CBS3H, CTPOMTH JIOTHYECKOE  PACCYKICHHE,
YMO3aKJIIOUYeHNE (MHIYKTUBHOE, J€AYKTUBHOE U 110 aHAJIOTUH) U JEJIaTh BbIBOBL;

7) yMeHHE CO3/1aBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBI
JUIS pelieHns: y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHHEe OpraHHM30BBIBATH yUEOHOE COTPYJAHHYECTBO W COBMECTHYIO JESTEIHHOCTH C
YUUTENEM U CBEPCTHUKAMU; pabOoTaTh MHIAMBHUYAJIbHO U B TPYIIIE: HAXOAUTH OOlIee pelieHue 1
paspemarb KOHQIIMKTHI HA OCHOBE COTJIACOBAHUS TIO3ULIMHI M yueTa HHTEPECOB; (pOpMyIHpPOBATH,
apryMeHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHe OCO3HAHHO HCIHOJB30BATh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3aJadeid
KOMMYHHKAIIMM JJIs1 BBIPQXKEHUS CBOMX UYYBCTB, MbICJIEH W NMOTPEOHOCTEH; IJIAHMPOBAHUS U
peryjisiliud CBOEU AEATEIbHOCTH; BIAJECHUE YCTHOW M IHUCBMEHHOW PEUYbI0, MOHOJIOIMYECKOMN
KOHTEKCTHOM pEYbIo;

11) d¢opmupoBaHne U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH  HCIIOJIb30BaHHS
MH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TexHojorui (manee WMKT- komnereHuuu); pa3BuTHE
MOTHBAllUM K OBJIAJIEHUIO KYJIbTYpOll aKTHBHOTO IIOJIb30BAaHUS CJIOBApSAMU U APYTUMU



IIOMCKOBBIMU CUCTEMAMU;

12) popmupoBanue U pa3BUTHE DKOJOTUYECKOTO MBIIUICHHS, YMEHUE MPUMEHSITH €ro B
M03HABATENbHOM, KOMMYHHMKATUBHOW, COIMAJbHON NpakTUKe H  NpodeccHoHaNbHOM
OpHEHTALNH.

MeTtanpeameTHble pe3yJbTATHI  OCBOGHHS AJaNTHPOBAHHOH 00pa3oBaTeILHOM
NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs OTPAKAKOT:

1) m1st TIyXuX, c1a0oCbIIaIIKX, O3 JHOOTJIOXIIINX 00yJaroIuXCs:

BJaJICHUE HaBBIKAMU  ONpEACNCHHS M  HCIPABICHUS  CHEIUPHUECKUX  OIUOOK
(arpaMMaTH3MOB) B TUCBMEHHOMW U YCTHOM peun;

2) 1 00y4aroIIUXCsl C pacCTPOICTBAMM ayTUCTUYECKOTO CIIEKTpa!

dbopMupoBaHUe CIOCOOHOCTH TUIAHUPOBATh, KOHTPOJIUPOBATH U OLIEHWBATH COOCTBEHHbIE
y4eOHbIe IeHCTBHSI B COOTBETCTBUU C ITOCTABICHHOH 3aJjaueil U YCIOBUAMU €€ pealln3aluil Ipu
COTIPOBOYKAAIOIIEH MOMOIIH MEeJarOrMuecKoro paboTHUKA U OPTaHU3YIOIIEH TOMOIIN THIOTOPA;

dbopMUpOBaHHE YMEHHS ONpENesITh HauOoiiee 3PPEKTUBHBIE CIIOCOOBI JTOCTHKCHHUS
pe3ynbTaTa Mpu COMPOBOXKIAIOLIEH MOMOIIM IMEJaroryeckoro pabOTHUKAa M OpraHHU3yrouen
TIOMOIIA THIOTOPA;

dbopMUpOBaHNE YMEHHUSI BBIIOJHATH JEHCTBUS M0 33IaHHOMY aJTOPUTMY WK 00pa3ily mpu
COITPOBOKAAOIIEH MTOMOIIH MEIarOrHuecKoro paboTHUKA U OPraHU3YIOIIeH TTOMOIIU ThIOTOPA;

dbopMUpOBaHHE YMEHHsI OLEHUBATH PE3yNbTAaT CBOCH AEATEILHOCTH B COOTBETCTBUU C
3aJJaHHBIMH STaJIOHAMH TIPH OPTaHU3YIOIIEeH TOMOIIH THIOTOPA;

dbopMupoBaHHe YMEHHS aJ€KBaTHO pearupoBaTh B CTAHJIAPTHOM CUTyalldd Ha YCIEX U
Heyaady, KOHCTPYKTMBHO JI€HCTBOBaTh Ja)XX€ B CHUTYyallMsIX HEyclexa Npu OpraHU3yroIei
MOMOIIH THIOTOPA;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSATENBHO OOpPAaTUTHCA K TENarorndeckoMy paOOTHUKY
(memarory-ncuxoJyiory, COIUalbHOMY TEIarory) B Ciy4ae JHYHBIX 3aTPYAHCHH B PEIICHUU
KaKoro-j11do BOMpOCa;

dbopMupOBaHHE YMEHUSI aKTUBHOTO MCIIOIh30BaHUS 3HAKOBO-CUMBOJIMYECKUX CPEICTB IS
npeacTaBieHUs HHpopMAIK 00 N3ydaeMbIX 00BEKTaX U MPOIECCaX, Pa3INYHBIX CXEM PEUICHHUS
y4eOHBIX U MPAKTUYECKHUX 3374 MPU OPTaHU3YIOIECH MOMOIIM Me1arora-fcuxoyiora u ThloTopa;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITENIbHO JEHCTBOBaTh B COOTBETCTBUU C 3a/JaHHBIMHU
STaJIOHAMH TPU TOUCKEe WHPOPMALMU B PA3NUYHBIX HMCTOYHUKAX, KPUTHYECKH OIICHUBATh U
WHTEPIPETHPOBATH TOITYIaeMYIO HH(POPMAIUIO U3 Pa3THYHBIX HCTOYHHUKOB.

IIpenmeTHbIe pe3yJbTaThl H3yYeHHs npeamera " Xumus' orpaxaror:

1) hbopmupoBaHue nepBOHaYATbHBIX CUCTEMATHU3MPOBAHHBIX MPEACTABICHUHN O BEIECTBAX,
WX TPEBpallCHUAX U NPAKTHUECKOM MPUMEHEHUH; OBJIAJIEHUE MOHATUHHBIM ammnapaToM u
CHUMBOJINYECKUM SI3bIKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKON Haykh Kak oOjacTtu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, XUMUYECKUX NPEBPAILEHUN HEOPraHMYECKUX U OpraHMYeCKHX
BEUIECTB KAaK OCHOBbl MHOTHX SIBI€HUH JKMBOM U HEXHUBOM NpUPOABI;, yriyOJeHHe
IIPEICTABIEHUI O MaTepUaIbHOM €AMHCTBE MUDA;

3) oBnaseHHWE OCHOBAMU XMMHYECKONH I'DAMOTHOCTH: CIIOCOOHOCTBIO aHAIU3UPOBaTh U
O00BEKTHBHO OLICHUBATH KM3HEHHbIC CUTYallMH, CBA3aHHbIE C XMMHEH, HABBIKAMHU 0€30I11aCHOTO
oOpallleHHs C BEIECTBAMHU, UCIIOIb3YEMBbIMU B MIOBCEHEBHON JKU3HU; YMEHUEM aHAJIN3UPOBATh
U IUIAHUPOBATh JKOJOTMUYECKH Oe30MacHOe MOBEACHHE B LENIAX COXPAaHEHHS 3J0pPOBbI H
OKpY>Kalollei cpebl;

4) QopmupoBaHHME YMEHHMH YCTaHABIMBATh CBSI3UM MEXIY peallbHO Ha0JII0JaeMbIMU
XUMHUYECKUMH ABJICHUSMU U MIPOLECCAMU, IPOUCXOASIIUMHI B MUKPOMHPE, OOBACHATh IPUUNHBI
MHOr000pa3usi BEIIECTB, 3aBUCUMOCTb HX CBOMCTB OT cCOCTaBa M CTPOCHHUS, a TaKxKe
3aBHCHUMOCTb IPUMEHEHUS BEILECTB OT UX CBOMCTB;

5) mpuoOpeTeHHe OmbITa HCIOJIB30BaHUA PA3IUYHBIX METOAOB H3YYEHHUS BELIECTB:



HaAOJIOZICHNS 3a UX NMPEBPALICHUSIMU NPU MPOBEIEHUH HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB
C UCIOJIb30BAaHUEM JJTAOOPATOPHOTO 00OPYIOBAHUS U IPUOOPOB;

6) QopmupoBaHHE TMpPEICTABICHUA O 3HAYEHUH XUMHMYECKOW HAYKH B pPELICHUU
COBPEMEHHBIX 3KOJOIMUECKUX IPOOIIeM;

7) s cAembIX M CNA0OBUAAIIMX OOYyJaroIUXCs: BIAJCHHE NpPaBWIAMU 3alHCH
XUMHUYECKHX (OpPMYyN C HCIOIb30BAaHUEM pelbepHO-TOUEYHON cHCcTeMbl o0o3HaueHuu JI.
bpaitns;

8) s oOyuarolmuxcsi € OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: BIIaJICHUE
OCHOBHBIMH JIOCTYITHBIMU METO/IaMU HAYYHOTO [MO3HAHMS, UCTIOJIb3YEMbIMH B XUMUHU.

2. Coaep:xaHue yueOHOro mpeaMera
Xumus 8 kiaace
(70 gacos, 2 yaca B HeJ1eJII0)
Tema 1. HauanbHble NOHATHS M 3aKOHBI XMMUH

Tena u BemectBa. CBOWCTBa BEIIECTB. JTaJOHHbIE (U3NYECKUE CBOICTBA BEIIECTB.
Marepuansl 1 MaTepuagoBeeHue. Poiab XUMHUK B )KU3HU COBPEMEHHOTO o0miecTBa. OTHOIIEHUE
oOuiecTBa K XUMUU: XeMOpuIus U xemohoous.

Metoner m3ydenuss xumuu. HaOmionenuwe. Dxcnepument. MogenupoBanue. Mopenu
MaTepuagbHbIe U 3HAKOBBIE WJIH CUMBOJIbHBIC.

l'azpr. Kugkoctu. TsEpnble BemecTBa. B3amMHble mepexoabl MeEXIy arperaTHbIMU
COCTOSIHUSIMHU BEIIIECTBA: BO3TOHKA (CyOJIMMaIusi) ¥ AeCyOnrmMaIiusi, KOHICHCAIHs U UCTIapeHue,
KpUCTAJIJIN3aLs U TUIaBJICHUE.

dusnyeckue ABieHUA. YUCThIE BEIIECTBA U CMECH. [ OMOTr€HHBIE U T€TEPOTEHHBIE CMECH.
CwMmecu ra3zoo0pasHele, >xuakue U TBEpAbIe. CrOCOOBI pa3/eleHusi cMeceil: MeperoHka, Wiu
TUCTWUISIUS,  OTCTauBaHue, (WIbTPOBAHME, KpUCTAUIM3allMid MM  BbIIapUBaHUE.
Xpomarorpadus. [Ilpumenenune 3tux cnoco0oB B 1aOOpaTOPHOI! MpaKTUKE, HA POU3BOJICTBE U B
OBITY.

XuMuyeckue d3jeMeHThl. AToMbl M MoJeKkyibl. [IpocTele U ClIOKHBIE BEILECTBA.
Annotponus Ha mpumepe kuciaopoaa. OCHOBHbBIE MMOJOKEHU ATOMHO - MOJIEKYJISIPHOTO YUEHHS.
HNonsl. BemecTBa MOJIEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS.

3Haku (CUMBOJIBI) XHMHUYECKHX JJIEMEHTOB. MHbopmarus, KOTOpPyH HECYyT 3HaKd
XUMHUYECKUX 3JIEMEHTOB. OTUMOJIOTUS Ha3BaHUH HEKOTOPbIX XMMHMYECKHUX 3JIEMEHTOB.
[lepuonuueckas Tabnuma xumMudeckux snneMmeHToB J[. M. MeHzaeneeBa: KOPOTKONEPHOAHBIN U
JUTMHHOTIEpUOAHBIN BapuaHThl. [leproas! u rpynmnsl. ['1aBHas U moGoyHas HOATPYIIbL, UITU A- U
b-rpynnel. OTHOCUTEIBRHASE aTOMHAs Macca.

Xumnueckue ¢Gopmyinsl. Uuaexcel u kodpduuuentsl. OTHOCHUTENbHAST MOJEKYJIsSpHast
Macca. MaccoBasi 10J11 XUMHYECKOTO 3JIEMEHTa B coeTuHEeHUHU. MH(popMmaIus, KOTOPYIO HECyT
XUMHUYECKHE (DOPMYIIBL.

BanentHocts. CTpykTypHBIE (GOpMyiabl. XHMHUYECKHE 3JIEMEHTbl C TOCTOSHHOW U
MEpEeMEHHON BaJIEHTHOCTHIO. BbIBo# (hopmynbl coeauHeHust 1o BajieHTHOcTU. OmnpeseneHue
BAJICHTHOCTH XUMHYECKOro »JjeMeHTa 1o ¢opMmyne BemectBa. CocTaBieHHEe Ha3BaHUU
COCJIMHEHUH, COCTOAIIMX M3 JABYX XHMMHMYECKMX 0JJIEMEHTOB, [0 BaJEHTHOCTU. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

XuMHUECcKue peakiuu. PeareHTl M NPOAYKTHl peakiuu. [Ipu3Hakm XuUMHUYECKHUX
peakuuii. YCJIOBUSI UX MPOTEKaHUA W NpeKkpaileHus. Peakuuu ropeHus. DK30TEPMUUYECKUE U
SHAOTEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHHs MacChl BellecTB. XuMudeckue ypaBHeHusa. (CocraBieHue



XMMHUYECKHX ypaBHeHUH. MHpopManus, KOTOpyto HECET XUMHUECKOE YpaBHEHHUE.

Knaccudukanus XMMHYECKUX peaklUid MO COCTaBy M YHUCIY PEareHTOB U MPOAYKTOB.

Tunel xuMuueckux peakiui. Peakuuu coenuHEHUs, pa3IOXKEHHUs, 3aMeIleHHus U OOMeEHa.
KaranuzaTops! 1 kaTanus.

Jlemoncmpayuu

O No ks~ wDd -

Konnekuus MatepuanoB v U31eIUil U3 HUX.

Mogenu, ucnosb3yeMble Ha ypokax (PU3MKH, ONOJIOTUH U Teorpaduu.

OOBEMHBIE U HIAPOCTEPIKHEBBIE MOIETH HEKOTOPhIX XUMUYECKUX BELIECTB.

Mopenu KpucTasIn4ecKuX peréToK.

Cobupanue npubopa A MOTydeHHs ra3a 1 poBepKa ero Ha FrepMETHYHOCTb.

Bosronka cyxoro npja, ifoa uinu HadTaauHa.

ArperaTHble COCTOSIHUS BOJIBI.

Pa3znenenue qByxX HECMEIINBAIOIUXCS JKUIAKOCTEH € IOMOIIBIO I€IUTEIbHON BOPOHKH.
Huctumistop u ero padoTa.

YcraHoBka st GUIBTpOBaHUS U €€ padoTa.

YcraHoBKa JUIsl BEITApUBaHUA U €€ padorTa.

Konnekuus ObITOBBIX prOOPOB /17151 GUIBTPOBAHMS BO31YXa.

Paznenenue kpacsiuero BemecTna (hjaoMmactepa ¢ HOMOIIBI0 OyMaXXHON XpoMaTorpagpum.
Mopenu amnoTpomHBIX MOIU(DUKAIIMNA YTIIEPOIa U CEPHI.

[lonyyenue o30Ha.

[TopTpeTsl . 4. bepuenunyca u /1. 1. Menneneena.

KopoTkoneproaHplii 1 JyMHHONIEpUOAHBIA BapuaHThl [lepunoguueckoin cucremsr /. U.
Menneneena

KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIEN MOJIEKYII.

Amnmapat Kunma.

Paznoxenne buxpomara aMMOHHS.

I'openue cepsl 1 MAarHUEBOM JIEHTHI.

[Toptpetsr M. B. JlomonocoBa n A. JI. JlaBya3sbe.

OnbIThl, WITIOCTPUPYIOLIME 3aKOH COXPAHEHHS MAacChl BEIIECTB.

I'openue Qocdopa, pacTBopeHHE NpPOAYKTa TOpPEHHS B BOJE M HCCIIEJOBaHUE
MOJIyYEHHOT'O PacTBOpa JIAKMYCOM .

B3anMozencTBre CONSTHOM KUCIOTHI C LIUHKOM.

[onmyuenue rugpokcuna meau(Il) u ero paziaoxeHue npu HarpeBaHUH.
Jlabopamopnuie onvimut

O3HakoMJIeHHE C KOJUIEKIIMEH Tab0opaTOPHOI MOCY/bI.

[IpoBepka mpubopa J1st OJTy4eHHs Ta30B HA TEPMETHYHOCTb.

O3HakoMIIeHHE ¢ MUHEpaJIaMH, 00pa3yrOIUMU IPAHHUT.

[IpuroroBneHue reTepoOreHHON CMECH MOPOILKOB CEPBI U JKEJIE3a U X PA3/AEICHUE.
B3aumMonelicTBre pacTBOPOB XJIOPUIOB U MOAMIOB KaJIMsl C PaCTBOPOM HUTpaTa cepedpa.
[Honyuenue rugpokcuna meau(ll) u ero B3anMopeicTBrEe ¢ CEPHOM KHCIOTOM.
B3aumopeiicTBue pacTBopa Colbl ¢ KUCIOTOM.

[IpoBepka 3akoHA COXpAaHEHHS MacChl BEIIECTB HA TMPUMEPE B3aWMMOJEHCTBUS IMEIOUN

KHCJIOTHI.



9. TIpoBepka 3aKOHAa COXPAaHEHMS MAacChl BELIECTB Ha NMPUMEPE B3aMMOIECHCTBHSA IIEIOYH U

coiu xenesza (I1I).

10. Paznoxenue nepokcuia BOAOPOa ¢ IMOMOLILI0 okcuaa mapranna (IV).

11. 3amemenwue xene30M Meau B MEJHOM KYIIOPOCE.

Ilpakmuueckue padomut

1. 3HaKOMCTBO ¢ jJabopaTopHbIM oOopynoBaHueM. [IpaBuia TexHHKH 0€30HacHOCTU IMpH

pabote B kabuHeTe XuMHuH. HekoTopbie BUIBI paboT.

2. AHanus3 NoYBHI

Tema 2. Baxkdeiilmme npeacTaBUTeJH HeOPraHM4Yeckux BemecTB. KoauyecTBeHHbIE
OTHOLIEHHUS B XMMHH

CocraB Bo3ayxa. [Tonstre 06 00BEMHOI J0JIe KOMIOHEHTA IPUPOTHOM ra30BOM cMecH
— Bo3ayxa. Pacu€r oO0BbEMa KOMIIOHEHTa Ta30BOM CMECH MO €ro OObEeMHOW Jo0Jie U
Ha000pOT.

Kucnopoa. O3zon. Ilomyuenme xucimopona. CoOupaHue M pacro3HaBaHUE KHCIOPOAA.
XUMUYECKUE CBOMCTBA KUCIOPOAA: B3aUMOJCUCTBUE C METAIUIAMH, HEMETAJUIAMH U CIIOKHBIMU
BemectBamu. [Ipumenenne kucnopoaa. KpyroBopor kuciopojia B mpupo/ie.

Oxkcuapl. OOpa3zoBaHwe Ha3BaHWUW OKCcHIOB 1o ux ¢opmynam. CocrtaBienue Gopmyn
OKCHJIOB 0 WX Ha3BaHUAM. [IpencTaBuTenw OKCHUIOB: BOJA M YIJICKUCIBIM Ta3, HeraméHas
U3BECTb.

Bonopon B npupone. @usnueckue U XMMUYECKHE CBOMCTBA BOAOPOJAA, €0 MOJYYCHHUE U
IPUMEHEHUE.

Kucnore, wux coctaB wu kinaccudpukanusa. HMuaukaropel.  TaGmuma
pactBopumocTH. CoJisiHasi U CepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux cocraB U Ha3BaHus. PacTtBopumocTh cozeil B Boxe. IIpeacraBurenu cosneil:
XJIOpUJI HATpus, KapOoHAT HaTpusl, pocdaT Kanblus.

[locTtosinnas ABoraapo. KonudectBo BemectBa. Monbs. MonsipHas macca. KpaTtHbie
€IMHUIIBI U3MEPEHUST KOJMYECTBA BEIIECTBA — MIJIIUMOJIb U KHJIOMOJIb, MUJUTUMOJISIpHAS U
KWJIOMOJIIpHAs MacChl BEILIECTBA.

Pacué€tel ¢ HCNOJIB30BAHMEM MOHATUN «KOJHUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOCTOSIHHAsE ABOTaJipo».

3akoH ABoraapo. MomspHelii 00béM Ta3z000pa3HbIX BemecTB. OTHOCHTENTbHAS
IJIOTHOCTH OJIHOTO Ta3a Mo Jpyromy.

Kparnble enuHULIBI H3MEPEHUS — MUUIMMOJSPHBIA U KWIOMOJISIPHBIA  OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ Mcnonab30BaHMEM MOHATHI «KOJWYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIM 00bEM ra30B», «IIOCTOSIHHAS ABOTaIpO».

Pacuétel ¢ ucmonb30BaHMEM TOHSITHI «KOJWYECTBO BEIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Tra30oBy, «IUCI0 ABOTAJPOY.

I'unpocdepa. KpyroBopot Boasl B npupojae. Puzndeckue 1 XUMUIECKUE CBOWCTBA BOJIBIL:
B3aUMO/ICIICTBUE C OKCUAAMU.

OcHoBaHus, WX cocTaB. PacTBOpMMOCTb OCHOBaHMN B BojJe. M3MEHEHHE OKpacKu
WHJIUKAaTOPOB B IIENOYHON cpene. [IpencraBurenu mienoyen: TUAPOKCHUABI HATpUs, KaIUs U
KaJIbLIUA.

PacTBopuTens u pactBopéHHOe BemiectBo. PactBopel. PactBopenue. I'unpartsl. MaccoBas
JI0JIsI PACTBOPEHHOIO BELIECTBA. Pacy€Thl, CBSI3aHHBIE C MCIOJIb30BAaHUEM IOHATHUS «MaccoBas



JI0JIsI pACTBOPEHHOTO BELIECTBAY.
Hemoncmpayuu
* OmnpeneneHue coiepKaHusi KUCIOPO/Ia B BO3IyXeE.
* [lonmy4yeHue KuCI0poO1a pa3ioKeHUEM MEpMaHTaHaTa KIS U TIEPOKCHUIA

BOJIOpO/IA.

* CobupaHue METOJIOM BBITCCHCHHSI BO3/IyXa U BOJIBI.

* Pacno3HaBaHue KUCJIOpO/a.

* Topenme maruus, xenes3a, yrisi, cepbl U pocdopa B KUCIOPOIE.
¢ Koiekiys oKCHOO0B.

* [lomyuyenue, coOupanue U pacrno3HaBaHHe BOJOPO/IA.

* Topenue Bomopoza.

* BsaumogeiictBue Bogoposa ¢ okcugom meau(ll).

*  Kosmnekmus MUHEpaTbHBIX KUCTIOT.

* [lpaBuio pa3zbaBiieHUs] CEpON KUCIIOTEHI.

* Komreknus comei.

* Tabuuua pacTBOPUMOCTH OCHOBaHHM, KUCJIOT U COJIEH B BOJE.

* HexoTopble MeTaIlIbl, HEMETAIUIBI U COSAMHEHUSI KOJTUYECTBOM BEIIECTBA B | MOJIb.
*  Mogenb MOJSIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

Jlabopamopuwie onvimot

12.  TlomyTHeHHE H3BECTKOBOM BOJBI IIPU NPOIYCKAHUHU YIJIEKHUCIIOTO Ta3a.

13. Tlomyuenue BogopoAa B3aMMOAECHCTBMEM LIMHKA M COJISHOM KMCIOTBL

14. PacnosnaBaHue KHCJIOT MHIUKATOPAMHU.

15. H3meHeHne OKpacKH MHAMKATOPOB B IIEIOYHOM CpeLE.

16. OsmakomneHme c mpemaparaMy JOMAIIHEH MM IMIKOJIBHOM aNTEYKHM — PacTBOPAMH
IIEPOKCHUA BOJOPOIa, CHUPTOBOM HACTOMKM MOJAA U HAIIATBIPHOIO CIIMPTA.

Ilpakmuueckue padomut

3. Tlonydenue, coOMpaHUEe U PACIIO3HABAHUE KUCIOPOIA.

4. Tlomy4enwne, cOOMpaHHUE M PACTIO3HABAHUE BOJOPOJA.

5. TIpuroToBjeHHe pacTBOPOB COJIEH C UX 3aJaHHON MaccOBOM J0JIEM.

Tema 3. OcHOBHBIE KJIACCHI HEOPraHMYECKUX COeIMHEeHUI

O6o0menne cBeaeHU 00 OKCHAaX, WX KilacCH(UKAIMK, HA3BAHUAX M CBOMCTBax.
CrocoOsI TOTy4eHUsT OKCUIOB.

OcHoBanus, UX Kiaccu(uKamms, Ha3BaHUs U CBOWCTBA. B3anMopeiicTBre ¢ KUCIOTaMH,
KUCIIOTHBIMH OKCHUJAMH U CcOJsIMH. PasnmoskeHue HepacTBOPUMBIX OcHOBaHMU. CrocoObl
MOJIY4eHHUs] OCHOBAHMIA.

Kucnoter, ux knaccudpukanus u HazBaHus. OOImMe XUMHUYECKHE CBOMCTBA KHCJIIOT.
B3aunmMopeiicTBue KHCIOT ¢ MeTaulaMHu. DJIEKTPOXUMHUYECKUM DSl HAMPSHKEHUH METaJIOB.
BzauMmogneiicTBue KHCIOT ¢ OKCHUIAMU METAJIOB.

B3aumozaeicTBue KHCIOT € OCHOBAHUSMM — peakuus HeuTpanusauuu. Bsaumopnerncrsue
KHCIIOT ¢ coJisiMu. [TomydeHne 6€CKUCIOPOIHBIX M KUCIOPOACOISPIKAIIMX KUCIIOT.

Comu, ux Kimaccupukanmss MU CBOWCTBA. B3ammopeilcTBue cojield ¢ MeTajUlaMH,
0COOCHHOCTH 3THX peakiuid. BzanMoeiicTBre cosieii ¢ COIsIMH.

['enetnyeckue psiipl MeTayla U HeMeTayuia. ['eHeThueckas CBSI3b MEXKIY KJaccaMu
HEOPTraHUYECKUX BEILIECTB.



Jlabopamopnuie onvimot

17. BzaumoeiicTBrE OKCHAA KATBIIUS C BOMIOMH.

18. IlomMyTHEHME U3BECTKOBOI BOJIBL.

19. Peakuus Heifrpanusanyu.

20. Tonyuenue ruapoxcuaa meau (1) u ero B3anmMoaeicTBIE C KMCIOTOM.
21. Pasnoxenue ruapokcuna meau (1) mpu Harpesanumu.

22. BzaumoeiicTBHE KUCIOT C METAJIAMH.

23. B3auMoaeiCTBHE KUCIIOT C COJISIMU.

24. O3HaKOMJICHHE C KOJUICKIIMEH COJICH.

25. Bzaumopeiicteue cynbdara meau(Il) ¢ xemesom.

26. BzaumoeicTBHE COIEH C CONSMM.

27. Tenetndeckas CBA3b Ha IPEUMEPE COCANHEHNIN MEIH.

Ilpakmuueckue pabomut

6. PemieHue SKCIIEpHMEHTANBHBIX 3a1a4.

Tema 4. [lepuonnueckuii 3akon u [lepuoanyeckas cucreMa XMuMHYECKHX 3JIEMEHTOB
. U. MeHxeneeBa u CTpoOeHHE aTOMA

EcrecTBenHbIe ceMelicTBa XUMUUYECKHUX AIEMEHTOB:IIICJIOYHBIE U HIEJIOYHO3EMEIIbHBIE
METaJUIbl, TaJIOTeHbI, HHEPTHBIE (Oiaropoanbie) Ta3bl. AMpoTepHOCTh. AM(OTEpHBIE OKCHIBI U
ruapokcuibl. KoMIIekCHbIE COu.

Otkpeitue JI. WM. MenneneeBsiM Ilepuoanueckoro 3akoHa ¢ CO3JaHHE UM
[leproanueckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB.

ATOMBI Kak (opMa CYIIECTBOBAHUS XHMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEACHUS O
CTpOeHUH aToMOB. JloKa3aTenbCTBa CIOXHOCTH CTpoeHust aromoB. OmbiTel Pesepdopna.
[InanerapHast MO/I€NIb CTPOCHUS aTOMA.

CocraB aTOMHBIX fAl€p: HIPOTOHBbI, HEUTPOHBL. (OTHOCUTENBHAs aTOMHas Macca.
B3anMoCBsI3b TOHATHI «IIPOTOHY, «KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpPOCHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX
snemeHToB NeNe 1-20. TloHsaTHE 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnveckuid cmbica cuMBoiukd llepuoamueckoit cuctembl. CoBpeMeHHas
¢dopmynupoBka [lepuogmueckoro 3akoHa. V3MeHEHHS CBOWMCTB 3JIEMEHTOB B MEpHOAaX U
rpymmax, Kak QyHKIUs CTPOCHHSI JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKka >JIEMEHTa-MeTajula MU JJIEMEHTa-HeMeTa/ula IO HMX IOJIOKEHUIO B
[Tepuoanueckoit cucreme xumuyeckux 3yemMeHToB J1. 1. Menneneena.

JemoHcTparuu
* Pazmuunbie popMbl TAOJINII TEPUOTNIESCKON CUCTEMBI.
* Mogaenuposanue nocrpoenus [lepuonnueckoi cucremst 1. 1. Menneneesa.
* Mopaenu aTOMOB XUMHYECKUX 3JIEMEHTOB.
*  Mojenu aTOMOB 2JIEMEHTOB 1—3-T0 TIeproI0B
Jlabopamopnuvie onvimut.
28. Tlonyuenne aM(pOTEPHOrO T'HAPOKCHIA U UCCIEN0BAHUE €T0 CBONCTB.

Tema 5. Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

HNonnas xumudeckasi cBsizb. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJJIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHusi MOHHOW CBSI3M ISl OMHApHBIX COeAMHECHMA. VIOHHBIE KPUCTAJUTHYECKUE
peIéTKy ¥ (U3NUECKUe CBOWCTBA BEIECTB C 3TUM TUIOM perérok. [loHsTtue o GpopmynbHOMA



€IMHULIE BEILECTBA.

KoBanentHast xumuyeckass CBsI3b. OJEKTPOHHbIE M  CTPYKTYpHbIE  (DOpMYIIbL
KoBanenTtHast HemomnsipHasi cBsizb. CxeMbl 0Opa3oBaHHsS KOBAJCHTHOW CBSI3M Ui OMHAPHBIX
coeHeHUN. MoJeKyIsipHble U aTOMHbIE KPUCTAJUIMUECKUE PEHIETKU, U CBOWMCTBA BEILIECTB C
STUM TUIIOM PEIIETOK.

DIIEKTPOOTPULIATENBHOCTh. PsAn  snmekTpoorpunarensHocTd. KoBasleHTHass noJisspHas
XuMudeckast CBs3b. Jlumonb. Cxembl 00pa30oBaHUS KOBAJICHTHOW TMOJSIPHOW CBSI3M ISt
OMHApHBIX CcOoeAMHEHUH. MoJeKyasipHble M aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH, CBOMCTBA
BEILIECTB C 3TUM TUIIOM PELIETOK.

Meramnueckass XMMHMYECKas CBsI3b M METaJUIMUECKas KPUCTAUIMYECKas peléETKa.
CBoiicTBa BEUIECTB C ITUM TUIIOM PEIIETOK. EnuHas npupoga XMuMUYECKUX CBS3EH.

Crenenn okucnenus. CpaBHEHHE CTENIEHU OKHUCIICHUS U BaieHTHOCTH. [IpaBuna pacuéra
CTeTIeHEeH OKUCIIEHUS 110 (POpMySIaM XUMHUECKUX COCTUHEHUN.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakinu. OmnpeaeraeHue CTeNeHeH OKUCICHUS s
JJIEMEHTOB, O0Opa3yIoIIMX BEIIeCTBa pa3HBIX KiaccoB. Peaknuu HMOHHOrO oOOMEHa W
OKHCJIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIHUTENbh W BOCCTAHOBHUTEIb, OKHUCIECHHE H
BoccTtaHoBieHue. (CocTaBlieHHE YpaBHEHUW OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX —PEaKIU
METOIOM 3JIEKTPOHHOTO OasaHca.

Hemoncmpayuu

*  Bupaeo ¢parmenTsl u ciaiiapl «MoHHAsS XUMHUYECKas CBA3h ».
¢ KoJseknus BEmeCTB ¢ HOHHOW XUMHUYECKOM CBS3bIO.
*  Mogen HOHHBIX KPUCTAIIIMYECKUX PEIIETOK.
*  BuneodparmenTs u ciaiiasl «KoBaneHTHaIXUMHYECKAsl CBA3bY.
¢ Kosutekius BemecTB MOJICKYISIPHOTO U aTOMHOT'O CTPOCHUSI.
*  Mogenu MOJEKYISIPHBIX U ATOMHBIX KPUCTAIUNIMYECKHUX PEIIETOK.
*  BuzaeodparmeHTsl u craiiapl «MeTamndeckas XUMUIeCKast CBA3bY.
*  Komnekuus «MeTasuibl U CIUIABBI».
* BzaumojeiicTBHe IIMHKA C CEPOii, COISHOM KrcaoTo, xiaopuaom meau ().
* T'opeHue marsaus.
* B3anmozaeincTBue XJIOPHOU U CEPOBOLOPOAHOMN BOBL.
Jlabopamopnusie onvimul
29. M3rorosieHne MOAENH, WUIKOCTPHPYIOIIEH CBOWCTBA METAITMYECKOM CBI3U
Xumus 9 kiaace
(68 uacos, 2 yaca B HeJ1eJI10)
Tema 1. [loBTOpeHne U 06001IeHUE CBeeHUI O Kypcy 8 kiacca

bunapaeie  coemuHeHus. Okcuabl  colieoOpasyloImue U HecoleoOpasyrolue.
IMunpoxcuapl: ocHoBaHMS, aM(OTepHbIe, KUCTOTh. CpeHue, KUCIbIe, OCHOBHBIE COJIH.

O6o0mieHre cBeAeHUM O XUMHYECKHX peakuuax. Kiaccudukanus XUMHUECKUX
peakIuil 1Mo pa3IMYHBIM OCHOBAHMSIM: COCTaBYy M UHUCJIY pEarupyrommx U oOpa3yromuxcs
BEIIECTB, TEIUIOBOMY 3((}EKTy, HAMpaBICHUIO, U3MEHEHUIO CTETICHEW OKUCIICHHS JJIEMEHTOB,
00pa3yIuX pearupyroline BenecTa, Gpase, NCIoIb30BAaHUIO KaTaIu3aTopa.

[lonsiTue 0 cKOpoCTM XHUMHYECKON peakiuu. DakTopbl, BIMSIOLME HA CKOPOCTh
XUMUYECKUX PpEaKUUi: MPUPOJa pPEearupyrolmx BELIECTB, MX KOHIEHTPALMs, TEeMIIeparypa,
TJI0IAIb COMPUKOCHOBEHUS, HATMUKE KaTanu3aTopa. Karamus.

Jemoncmpayuu



* (O3HaKOMJICHHE C KOJUIEKLIUSAMU METAJIJIOB U HEMETAJIIIOB.
* (O3HaKOMJIEHHUE C KOJUIEKLUSAMU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBHUCHUMOCTb CKOPOCTH XHUMHUYECKOM pEaKUU OT IPUPObl PEAarUPYIOIIUX BEIECTB.
* 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakUMW OT KOHLEHTPALMHU PpPearupyroumx
BELIECTB.
* 3aBHUCHUMOCTb CKOPOCTH XUMHUYECKOM pEaKLUH OT IUIOIIAIN
COINIPUKOCHOBEHUS PEarnpyIOLINX BEIECTB («KUITALIUHI CI0M»).
* 3aBUCHUMOCTb CKOPOCTU XMUMUYECKOM peakluu OT TEMIEPATyphl pearupyoiuux BEeleCTB.
Jlabopamopnuie onvimut
B3anmoneiicTBrue aMMHaka v XJ0poBOJIOPOIA.
Peaknusa HeWTpanuzanum.
Habmonenue TernnoBoro a¢dexra peakiuy HeHTpaIu3aluu.
BzaumopeiictBue cepHoit kucnoTsl ¢ okcugom mMeau (II).

Paznoxenue MEpOoKCHUa BOAOPOaa C MOMOIIBIO KaTajla3bl KapTO(beJISI

o gk wnNE

3aBUCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU OT MPHUPOJbl PearupyrouIux BELIECTB Ha
pUMEpPE B3aUMOJICUCTBHS PACTBOPOB THOCYJIb(aTa HATPHUS U XJopuaa Oapusi, THOCYIb(aTa
HATPHS U COJITHOW KHCIIOTHI.

7. 3aBHCHMOCTb CKOPOCTHM XMMHYECKOM pPEaKIud OT IPHUPOABl METALIOB MPH HX
B3aUMO/JICCTBUM C COJITHOM KHUCIIOTOM.

8. 3aBMCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIMHU OT IIPUPOILI KUCIIOT IIPU B3aUMOIEHCTBUM
UX C )KEJIE30M.

9. 3aBUCHUMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPEL.

10.  3aBMCHMMOCTH CKOPOCTH XUMHYECKON PEAKIIMH OT KOHIIEHTPAIINH.

11. 3aBucuUMOCTE CKOPOCTM XMMHMYECKOM peakiuMud OT IUIOIaAM COINPHKOCHOBEHHMS
pearupyroumx BeIecTB.

12.  3aBMCHMMOCTH CKOPOCTH XUMHUYECKON PEAKIIMHU OT KAaTalIu3aTopa.

Tema 2. XuMHn4ecKue peakuuu B pacTBOPaX 3JIeKTPOJIUTOB

[lonsitue 00 BIAEKTPOIUTUYECKOW JHUCCOLMALMU. DJIEKTPOJIUTHI M HEIJIEKTPOJUTHI.
MexaHu3M JQucconMalu  3JEKTPOJUTOB C  PA3IMYHBIM  XapakrepoMm cBsizu. (CTeneHb
INEKTPONIUTHYECKON qucconnanvu. CUibHbIE U cIadble EKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHUS TEOPUU DIEKTPOJUTHYECKONW aucconmanuu. Kiaccupuxarms
MOHOB M WX CBOMCTBA. KHCIOTHI, OCHOBaHMS M COJM KaK AJIEKTPOJUTHL. VX kiaccudukanus u
JTUCCOLMALIUS.

OO0mue XUMUYECKHE CBOMCTBA KHUCJIOT: HW3MEHEHHME OKpacKH HWHIMKATOPOB,
B3aUMOJICIICTBUE C MeTaJJlaMH, OKCHUJAAMU M TUAPOKCHUAAMH METAJUIOB U COJISIMHU.
MosnexynspHble 1 HOHHBIE (TIOJTHBIE U COKPAIIEHHBIE) YPAaBHEHHUS PEaKITHil.

XHMMHWYECKUN CMBICI COKpPAIIEHHBIX YpaBHCHUH. YCJIOBUS MNPOTEKAHMS PEAKUMU MEKIY
3JIEKTPOJIUTAMHU JI0 KOHIIA. Psiji aKTUBHOCTH METaJIOB.

OO0mue XMMHYECKHe CBOWCTBA IIENOYEH: B3aMMOJICHWCTBHE C KHCIOTAMH, OKCHIAMU
HeMeTauioB, cojisiMu. OOmuMe XWMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM:
B3aUMO/ICHCTBUE C KUCTIOTAMH, PA3JIOKEHHUE MPU HAarPEBaHUH.

OOmue XUMHYECKHE CBOWCTBA CPEIHUX COJCH: B3aMMOJCHCTBHE C KHCJIOTaMH,
1ieJI04aMu, COJIIMM U MeTajulaMu. B3anmoaelicTBre KUCIIBIX COJIEH CO MIEeT0UYaMH.

I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJICH ¢ BOAOW. ['MApOIU3 COMM CHUIIBHOTO



OCHOBaHHUS W cnab0il KUCHOTHL. ['Maponn3 comu ciaboro OCHOBAHHSI U CUJIBHON KHCIOTHI
[IIxana pH.
CBolicTBa KUCIIOT, OCHOBaHUM, OKCUIOB M COJIEH B CBETE TEOPUHU BJIEKTPOIUTHUECKON
JUCCOIIMAIINN ¥ OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Hemoncmpayuu.
* HcrmbeITaHue BENIECTB M UX PACTBOPOB HA AJICKTPOIPOBOTHOCTD.
*  3aBUCUMOCTD AIEKTPOIPOBOTHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPAIIUH.
* JIBM)KEHHE OKPAILLICHHBIX HOHOB B 3JIEKTPHUYECKOM TOJIE.
* OmnpeneneHue XapakTepa Cpebl B pacTBOpax COJeH.
Jlabopamopnvie onvimul.
13. Muccounanus cnabpIx SIEKTPOIMTOB HA IPUMEPE YKCYCHOM KMCIIOTHL
14. smenenne okpacku HHAMKATOPOB B KMCIIOTHOM CPEJIE.
15.  Peakuus HeifTpanu3anyu pacTBOpa MIEIOYH PA3IMIHBIMU KHCIOTAMH.
16. Tlomyuenue ruapoxcuna memu (11).1 ero B3auMomeHCTBHE C PA3ITMIHBIMU KHCIOTAMHU.
17. Bzaumoneiicteue cunbHbIX KHCIOT ¢ okcumoM meau (11).
18-20. BzauMonencTBie KUCIOT ¢ METAJIIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyaHs KPEMHUEBOM KMCIOTBI.
23. KauecTBeHHas peakLys Ha XJIOPHJL - MU CYIb(aT-UOHBI
24. VI3meneHne OKpacky HHIMKATOPOB B IEIOYHOM Cpee.
25. B3auMoIeliCTBHE IETOUEH C YTIEKHCIIBIM Ia30M.
26. KauecTBeHHas peakLys Ha KATHOH aMMOHHUS.
27. Tonyuenue ruapoxcuaa meau (1) u ero pasnoxenue.
28. BzaumoelicTBrEe KapOOHATOB C KUCIOTAMH.
29. Tlonyuenue ruapoxcuna xenesza(lll).
30. BzaumoneiicTre xenesa ¢ pactsopom cyibgara meau (1)
Ilpakmuueckue padomut
1. CsoiicTBa KHCIOT, OCHOBaHMH, OKCHIOB W COJE€d B CBETE TEOPHHU
INEKTPONUTUYECKON TUCCOIMALIUN U OKHCIUTEIBHO ~-BOCCTAHOBUTEIBHBIX pPEaKIIUn
Tema 3. HemeTasJibl M MX COeUHEHUS
CrpoeHue aToMOB HEMETANIOB M X mosioxeHue B Ilepumonnueckoit cucreme. Psn
ANEKTPOOTpHUIATeNbHOCTU. KpucTannndeckne peméTkd HEeMETalIoB — MPOCTHIX BEIIECTB.
Amnorponus u e€ npuanHbl. PU3NYecKre CBOMCTBA HeMeTauioB. O0IIe XUMUIECKHEe CBOWCTBA
HEMETAJIJIOB: OKUCIIUTEIbHbIE U BOCCTAHOBUTEIIbHBIE.
lanorensl, cTpoeHre HX aTOMOB W MOJIEKyJ. DU3NUECKHE W XMMHYECKHE CBOWCTBA
TaJIOTeHOB. 3aKOHOMEPHOCTH M3MEHEHHsSI CBOMCTB TaJIOTEHOB B 3aBHCHMOCTH OT UX TOJIOKEHUS
B [lepuoanueckoit cucreme. HaxoxieHne raJoreHOB B MPHUPOJIE U MX MOJMyueHUe. 3HAUeHHUEe U
MPUMEHEHHE TaJIOreHOB.
layloreHoBOIOPOABI ¥ COOTBETCTBYIOIIME WM KHCIOTHI: ITUIABHKOBAs, COJISHas,
OpoMOBOIOpOIHASI, MOIOBOMOpoaHAsA. ['amoreHuapl. KauecTBeHHBIC peakiu Ha TalOTCHUJ-
uoHbI. [[puMeHeHe cOeIMHEHNI TaIOTEHOB M UX OUOJIOTHYECKAsT POJIb.
Obmas xapakrtepuctuka snemMeHToB VIA-rpynmel. Cepa B mpupoae U €€ MoiyuyeHue.
AmnoTponHble MOAMGUKAIMU CEPbl U WX CBOWCTBA. XUMHUYECKHE CBOWCTBA CEpbl M €€
IPUMCHCHUE.



CepoBo10pO/I: CTPOCHUE MOJIEKYIbI, (PU3nYecKre U XMMUYEeCKHe CBOMCTBA, MOIy4YeHHE U
3HaueHue. CepoBoopoanas kuciota. Cynbduapl U ux 3Ha4eHHE. JIFOMUHODOPHI.

Oxcun cepsr (1V), cepaucTast kucnota, cynbhutsl. KadecTBeHHas peaknus Ha cyab(ur-
VOH.

Oxcun  cepwl (VI), cepHas kucnora, cynbdarel. Kpucramnoruaparsl. KauecTBeHHas
peakuus Ha Cyib(aT-uoH.

CepHas KHCIOTa - CHIIbHBIN 371eKTponuT. CBoWCcTBa pa30aBiIeHHON CEPHOI KUCIIOTHI, KaKk
TUMMYHON KHCJIOTHI: B3aMMOJICHCTBHE C METAJJIAMH, OCHOBHBIMH M aM(OTEpHBIMU OKCHJIAMHU,
OCHOBAaHMSAMHU U aM(OTEPHBIMH THAPOKCUIAMH, cONisiMU. KadecTBeHHas peakius Ha CyabQar-
HOH.

OO6mas xapakTtepucThka 371eMeHToB VA-Tpynmnbl. A30T, CTPOCHHE aTOMa U MOJIEKYJIBI.
Ousnyeckue W XUMHUYECKHE CBOMCTBA M TNpUMEHEHHE a3oTa. A30T B MPHUPOAE U €ro
Ouosornyeckas pob.

AMMMaK, CTpOGHHE MOJEKYJIbl U (U3MYEeCKHe CBOWCTBA. AMMMayHas BOJA,
HAIIATBIPHBIA CNUPT, TUApPAT aMMuaka. JIOHOPHO -aKUENTOPHBIA MEXaHHW3M OO0pa3oBaHUS
KaTHOHa aMMOHHUsI. BoccTaHoBUTENBHBIE CBOKCTBA amMmMuaka. CoJlM aMMOHHUS M X IPUMEHEHHE.
KauecTBeHHas peakuysi Ha KATHOH aMMOHMUSL.

Oxkcupl a3ora: HecosjaeoOpasylolue W KHUCIOTHBIE. A30THCTasi KHCJIOTAa W HUTPHUTHL
A3oTHas KucioTa, €€ nojiyueHue u cporictsa. Hurpartsr.

®docdop, crpoerne aroma u amtorponus. Dochuasl. Dochun. Oxcun dochopa(V) u
oprodochopnas kucinota. Docharter. Dochopubie ynodpenus. MTHCEKTULIHM B

OOmas xapaktepuctuka 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB,
IIPOCTHIX BEIIECTB U COCAUHEHUN B 3aBUCHUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B Ilepuoanueckoi
cucreMe. YriepoJ. AJIOTPOIIHbIE MOIU(UKAIMK: anMa3, TpaduT. AMOPQHBIN yriepoa U ero
copTra: caxka, aKTHUBHPOBaHHBIA yroib. AjncopOuus. XUMHYECKHE CBOMCTBAa yriepoja.
Kokcoxumuueckoe npon3BoACTBO U ero npoaykuus. KapOusl.

Oxkcun yranepoma(ll): crpoeHue Mmonekyinbl, HojlyueHue M ero cpoiictBa. Okcun
yrnepona(lV): crpoenue Mojexysbl, MOJy4eHHE U €ro CBOMCTBa. YrojbHas kuciora. Comnu
YTOJIbHON KUCIIOTHI: KapOOHATHI U THApOKapOOHaThl. TexHHuecKas U MUILEBas Coja.

Heoprannueckre m opraHM4ecKHe BEIIECTBA. YTJIEBOAOPOAbL. XUMHUYECKOE CTPOEHHUE
OpraHUYECKHX BEIIECTB, KaK IMOPSIOK COETUHEHHS] aTOMOB B MOJIEKYJIE 110 BaJI€HTHOCTH.

MertaH, 3TaH, KaKk NpeAesbHbIE YIIIEBOAOPO/bl. DTHIIEH U alleTUJIEH, KaK HEIpe/eIbHbIe
(HeHaCBIILIEHHBIE) YIIIEeBOAOPOAbl. ['opeHue yriieBoaopojoB. KauecTBeHHbIE peaklUUd Ha
HEIpEeAeNIbHbIE COCTMHEHMS.

OTWIOBBI CHHUPT, €ro TMOJydeHHEe, NpPUMEHEHHE U (U3HOJOTHUECKOe JEHCTBUE.
TpéxaroMHbIi criupT ruiepuH. KauecTBeHHas peakuys Ha MHOIOATOMHBIE CIIUPTHI. Y KCyCHAast
- IPEICTaBUTEIIb Ki1acca KapOOHOBBIX KHCIIOT.

KpeMmnuii, ctpoenue ero aroma u cBoiictBa. Kpemuuil B npupozae. CUIuuuabl U CUIJIaH.
Oxkcua kpemuus(1Y). KpemaueBas kuciora u €€ Comu.

[Ipon3BoacTBO crTekina W ueMmeHTa. [Ipoaykumsi CHUIMKATHOM MNPOMBIIUIEHHOCTH:
ONITHYECKOE BOJIOKHO, Kepamuka, papdop, pasHc.

OnTHueckoe BOJIOKHO.

Hemerannel B npupoae. PpakinMoHHas IEperoHKa >KUIKOTO BO3JyXa Kak CIOco0
MONydyeHUs] KHcloponaa, aszora, aproHa. [lomydenue dQocdopa, kpemHus, xiopa, iona.
DIIEKTPOJIN3 PACTBOPOB.

[lonyuyeHne cepHOM KHUCIOTBI: CHIPbE, XUMH3M, TEXHOJOTUYECKAs CXEMa, METO]



KUIISIIEro CJ10s1, MPUHIMIIBI TEMI000MEHa, MPOTUBOTOKA M LupKynauuu. Oneym. I[IpousBoacTso
aMMHMAKA: CBIPbE, XMMHU3M, TEXHOJIOTHYECKAs CXeMa.
Hemoncmpayuu

e Komnekuys HeMeTauIoB.

e Moaenu KpUCTAIIMYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

e (O30HATOpP U MPUHIIMIIBI €70 PAOOTHI.

e ['opeHHe HEMETAIIJIOB - MPOCTHIX BELIECTB: Cepbl, pochopa, ApeBEeCHOTO YIIIs.

e (OO0pa3ipl raJoreHoB - MPOCTHIX BELIECTB.

e BsauMozeiicTBrE rajoreHoB ¢ MeTaJUIaMHU.

e BriTecHeHue xji0pa 6poMOoM WM HoJla U3 paCTBOPOB MX COJIEH

e Komnekuust npupoaHbIX COEAUHEHUN XJI0pa.

e BzaumozeicTBHE cepbl C METAJUIAMM.

e ['opeHue cepbl B KUCIOPOAE

e Komnekuus cynbHUAHBIX PYI.

e KauecTBeHHas peakuus Ha CyIb(QHI-HOH

e (OO0ecuBeurnBaHNE OKPALIECHHBIX TKAHEH U [IBETOB CEPHUCTHIM ra30M.

e BsanMozeicTBre KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI C MEJBIO.

e (OOyrnuBaHuE OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOMN CEpHON KHCIOTOM.

e Jlnarpamma «CocTaB BO3IyXa».

e Buneodparments! u cnaiiapl «[Ituasu 6a3aps».

e [lonyuyenue, cobupanue u pacrio3HaBaHHE aMMHUAKa.

e Pasnoxenue OuxpomaTa aMMOHHUSI.

e BzauMmopencTBue KOHILIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO.

e ['opeHue yepHOro nopoxa

e PaznoxxeHue HUTpaTa Kajausi U TOPEHUE APEBECHOIO YTOJIbKa B HEM

e  OOpa3ibl NPUPOJIHBIX coennHeHui pocdopa.

e Topenue pocdopa Ha BO3ayXe U B KHCIOPOJE.

e T[lomyuyenue Gernoro dochopa u UCTIBITAHUE €0 CBOHCTB

o Komneknus «O0pa3iisl MPUPOJTHBIX COSTHUHEHUHN YTIIEpOIa»

e TIloptper H. JI. 3enunckoro. IlorjomeHue akTUBUPOBAHHBIM YIIEM PacTBOPEHHBIX

BELIECTB UJIU Fa30B.

e  YCTpOWCTBO NPOTUBOra3a.

e Mojenu MoJIEKyNl ME€TaHa, 3TaHa, 3TUJIEHA U alleTUIICHA.

e BzaumogeiicTBue 3TuieHa ¢ OpOMHOM BOJIOM U pacCTBOPOM I€pMaHraHaTa Kajus.

e OOmmMe XMMHUYECKHUE CBOMCTBA KUCJIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakuyss HA MHOTOAaTOMHBIE CIIUPTHI.

o Komnekuus «O06pa3iibl IPUPOIHBIX COCTUHEHUN KPEMHHUS.

e Komnekuus crekna, KEpaMUKH, HIEMEHTA U U3JIETTUN U3 HUX.

e Komnekuus npoayKuy CUJIMKATHOW MPOMBIIIJIEHHOCTH.

e Bugaeodparments! u cnaiiasl «[Ipou3BoaCTBO cTEKIIA U [IEMEHTay.

o Komnekuus «[IpupoaHsie coeIuHEHN HEMETAIIIIOBY.

e Bugeodparments! u cnaiiapl «@pakiMOHHAs IEPETOHKA KUAKOTO BO3IyXa»

e Bugeodparmentsl u cnaiasl «[lomyueHue BoIOpOAa, KHUCIOpPOAAa U TaJIOT€HOB



INEKTPOIUTUIECKUM CIIOCOOOMY.

e Mogenu annapatoB il MPOU3BOJCTBA CEPHOM KUCIOTHI.

e Moep KUIISAIIETO 104,

e Moeinb KOJIOHHBI CUHTE3a aMMHUaKa.

e BuneodparmenTsl u ciaifipl «I[Ipon3BOICTBO CEPHOIT KHCTOTHI.

e BuneodparmenTs u cnaiinsl «IIpon3BoIcTBO aMMuaKa.

e Komnekuus «CpIpb€ 1715 TOTYyYEHHUS] CEPHOM KUCIOTHI».
Jlabopamopuwvie onvimut
31. Pacnio3HaBaHMe rajOreHHUI-MOHOB.
32. KauecTBeHHBIE pEaKMU Ha CyIb(aT-HOHBL
33. KauecTBeHHas peakys Ha KATHOH aMMOHHS.
34. Xumudeckure CBOMCTBA a30THOM KUCJIOTHI, KaK JJIEKTPOJINTA.
35. KauecTtBennsle peakuuu Ha Gochar-uoH.
36. Iony4enue u CBOMCTBA yrOMbHOM KUCIOTEL
37. KayecTBeHHas peakius Ha KapOOHAT-UOH.
38. IIpomyckanue yriIeKUCIOro ra3a 4epe3 pacTBOp CHIMKATA HATPUSL.
Ipaxmuueckue pabomuol
2. W3ydenne CBOWCTB CONSTHON KUCIIOTEHL.
3. U3yuenue CBOWCTB CEPHOM KHMCIIOTHL.
4. Tlony4yenre aMMHaKa ¥ M3y4EHHE €TI0 CBOMCTB.
5. TMonyyenue yriaekueIoro raza U M3y4eHue ero CBOMCTB.
Tema 4. MeTaJILI M UX COCANHEHUSA

[Tonoxxenue wmeramnoB B Ilepuonnueckon cucreMe XuMHUUYecKux diaeMmeHTtoB /[, .

MeHnneneeBa, CTpOEHHME MX aTOMOB M KPHUCTAJUIOB. MeTayuiMueckas CBSI3b U METAJIMYecKas
KpUcTajuinueckasi pemerka. uznueckne CBOMCTBA METAJIOB: 3JIEKTPO- U TEIUIONPOBOAHOCTb,
OTpakaroIiasi ClIoOCOOHOCTh, TNIACTUYHOCTh. CIIaBbI YEPHBIE U IBETHHIC.
Meramibsl Kak BOCCTAHOBUTENHM. DIEKTPOXUMMUECKUU psJ HampsbkeHud. B3aumopelictBue
METaJUIOB C HEMETAJlJIaMH, OKCUIaMH, KUCIOTaMH, COJISIMU. AJIFOMUHOTEPMHUS.
CtpoeHre aTOMOB MU MHPOCTBIX BELIECTB IIEJIOYHBIX METAUIOB. 3aBUCUMOCTb (U3UYECKUX U
XUMUYECKUX CBOMCTB IICTIOYHBIX METALIOB OT 3apsAaoB saep UX aroMoB. OKcuIbl H
TUAPOKCHUIBI HIEJIOYHBIX METAJUIOB, UX MOJIyY€HHE, CBOMCTBA, MpUMEeHEeHHE. BaxHelume conu
HIEJIOYHBIX METAJNIOB, UX 3HAYEHUE B KUBOM U HE)KUBOW MPUPOJIE U B KU3HU YEIIOBEKA.
CrpoeHue aTOMOB M TNPOCTHIX BEIIECTB IIEJIOYHO3EMENIbHBIX METAUIOB. 3aBUCHUMOCTH
GU3HMYECKUX W XUMHUYECKUX CBOMCTB IIEJIOYHO3EMEIBHBIX METAUIOB OT 3apsAloB SIAEp HX
aToMoB. OKCHIBI M TUAPOKCHUIBI MIETOYHO3EMEIbHBIX METAJIJIOB, UX IMOJTyYeHUE, CBONCTBA
MpUMEHeHre. BakHeire conu mWEIOYHO - 3€MENbHBIX METAJJIOB, UX 3HAYEHHE B MPUPOJEC U
XKU3HU yenoBeka. KapOoHaThl 1 rTuAPOKapOOHATHI KaTbIIHS.
XKéctkocTh BOABI: BpeMeHHass U mocTosiHHas. CrocoObl yCTpaHEHUs! BPEMEHHOW KECTKOCTH.
Cnioco0Os1 ycTpaHeHus! MOCTOSTHHOM KECTKOCTH. MoHuThl. CoeMHEHUsT alFOMUHUS B TIPUPOJIC.
Xumuueckue cBoicTBa amoMuHus. OCOOCHHOCTHM OKCHAA W THUIPOKCHAA ATIOMHUHHS Kak
aM(pOTepHBIX coequHeHHH. BaxkHeiimue conu antoMuaus (XJI0pu, cyabdar).
OcoOeHHOCTH CTpOEHUS aToMa *kele3a. JKene3o B mpupoae. Baxkueiimme pysl xene3a. OKCHIBI
u ruapokcunbl xene3a(ll) u xxeneza(lll). Comu xenesa(ll) u xenesa(lll). ObnapyxeHrue HOHOB
KaTHOHOB JKeJjie3a B pacTBOpe. 3HaUCHUE COeTMHEHUH jKemesa.



Koppo3usi xumuueckass U 3JI€KTpOXUMUYECKas. 3allUTa METAIOB OT KOppo3uu. MeTamibl B
npupojie: B cBOOOJHOM BUIE U B BuAe coeauHeHuil. Ilonstue o metammypruu. UYépHas u
uBeTHasg  Metautyprus. llupomeramnyprus, TUIPOMETAIUTYPrus, AJIEKTPOMETAJLTYPrHs.
JlomennsIii poniecc. [lepepaboTka uyryHa B cTaib. DNEKTPOJINU3 PACILIABOB.
JeMoHcTpanuun

* BzaumopelcTBuE HATPUs, JIUTHUS U KAJIBIIUS C BOJIOM.

* T'opeHue HaTpHsi, MarHus M keJie3a B KUCIOPOJIE.

* Bcnblmka TepMUTHOM CMECH.

*  BzaumopeicTBHE CMECH MOPOUIKOB CEPHI U JKEJe3a, IMHKA U CEPHI.

* BzaumopeclicTBHE aIIOMHHHS C KHCJIOTaMH, IIEI0YaMy U BOOOM.

* BsaumogaeiicTBHE Kelie3a U MEIH C XJIOPOM.

* BsaumopeicTBUe MEAM C KOHLICHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOW KHCIIOTOM

(pa3baBneHHOI U KOHIICHTPUPOBAHHO).

* Okpacka IIaMeHHM COCIMHEHUSMHU IIEJIOYHBIX METAJIIOB.

* Okpacka IUIaMeHHU COCTMHCHUAMH MIETOYHO3EMETbHBIX METAJLIOB .

e JamieHue U3BECTH BOOOM.

* [Tlonydenue KECTKON BOABI B3AMMOAECHCTBUEM YIIIEKUCIIOTO ra3a C U3BECTKOBOM BOAOM.

* VcrpaHeHHE BPEMEHHOM KECTKOCTH KUIITYCHUEM U TOOABKOW COJTBI.

* VYcTpaHEHHE MOCTOSHHOMN )KECTKOCTH T00aBKOU COJIBI.

*  VoHWTHI ¥ IPUHIUII UX IEUCTBUS (BUACOPPATMEHT).

¢ Kotekuust npupOIHBIX COEAUHEHUIN ATFOMUHUS.

*  BuneodparmenTs! u ciaaiabl «OKCHI ATIOMUHHS M €70 MOTH(PUKAIIHI.

* Tlomy4uenne aM(pOTEPHOTO THIPOKCH A ATFOMHUHUS U UCCIICOBAHUE €TI0 CBOMCTB.

*  Komneknus «XUMHUYECKIE HCTOYHUKH TOKA.

*  Pe3ynabTaThl JIUTEIHHOTO SKCIIEPUMEHTA M0 U3YUYCHHUIO KOPPO3HH CTABHBIX H3JIEIHA B
3aBUCHUMOCTH OT YCJIOBHI MPOLIECCOB.
* BoccranoBnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTsl u ciaiasl «I[pon3BoaCcTBO YyryHa U CTAIN».
*  BuneodparmenTsl u cnaiiipl «3aenus u3 4yryHa u cranm.
*  BuneodparmenTs u crnaiasl «IIpou3BoICTBO AIFOMUHUS.
JlaGopaTOpHBIE OIBITHI
39.BsaumoseiicTBue xenesa ¢ pactBopoM cynbpara meau(ll).
40.TIony4enne n3BECTKOBOM BOIBI M OTBITHI C HEA.
41.Tlonyuenue runpokcunos xenesa(ll) u (111).
42.KadeCcTBEHHBIE PEAKIMU HAa KATHOHBI JKeJIE3a
[IpakTrdeckue padoThI
6. IlomyueHue KeCTKOM BOABI M CIIOCOOKI €€ YCTPaHEHHS.
7. Pelenue SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuibh».
Tema 5. XuMus 1 OKpy:Kamoas cpeaa
Crtpoenue 3emiu: siApo, MaHTHUS, 3€MHasl KOpa, UX XUMHUUeckHil cocTtas. Jlutochepa u
e€ xuMmuueckuii coctaB. MuHepanbl. Pynbl. Ocamounbie mopojibl. Ilosie3Hble HMCKOTaeMbie.
Xumunyeckuil coctaB rusipochepsl. XUMHUECKHUN coCTaB aTMOC(EPBHI.
@opMUPOBAaHUE IMPEJACTABICHUA O 3HAYEHUM XHUMHUYECKOM HAyKM B PELICHUU



COBPEMEHHBIX HKOJIOTMUECKUX MpoOsieM. MICTOUHMKN XUMHUYECKOTO 3arpsi3HEHHUs OKpYy»Karolien
cpenpl. [moOanbpHBIE DKOJIOTMYECKHE TMPOOJEMBbI YEJIOBEUECTBA: TMAPHHUKOBBIA 3P (DEKT,
KHUCJIOTHBIE JIOXK/IH, O30HOBBIC ABIPHL. MEXIyHapOAHOE COTPYAHHYECTBO B OOJIACTH OXPAaHBI
OKPYKAIOIIEH Cpelibl OT XUMUYECKOTO 3arpsI3HEHNUS. «3€JIEHAS XUMMUSD.
JdemoHcTpauuu

*  Buneodparments! u ciaifipl «CTpoeHne 3eMiu U €€ XUMMUUYECKUN COCTaBy.

¢ Kosnekuus MUHEPAIOB U TOPHBIX TOPOJ.

*  Komnekuus «Pynbl MeTaaoBy.

* BuneodparmenTs! u cnaiasl «I'1o0anpHbIe 9KOJIOTHYECKHUE TPOOIEMbI YEIOBEYECTBAY.
JlabopaTopHBIE OMBITHI

43. 3y4enue rpaHura.

Tema 6. O0001IeHHE 3HAHUH 10 XUMHH 32 KYPC OCHOBHOM IIKOJIbI.

IHoaroroBka k OCHOBHOMY rocyIapcTBEHHOMY JK3aMeHYy

CrpoeHune aTroma B COOTBETCTBUU C MOJIOKEHHUEM XUMUYECKOTO AieMeHTa B [lepronnyeckoit
cucteme. CTpoeHHE BEUIECTBA: XUMHMUECKAs CBSI3b U KPUCTAJUIMYECKUE PEIIETKH. 3aBUCUMOCTh
CBOWCTB 00pa30BAHHBIX JIEMEHTAMHU MPOCTHIX BEILECTB (METANIOB, HEMETAJIOB, OJ1aropoJHBIX
ra3oB) OT MOJOXXEHHs dJeMeHTOB B Ilepmomuyeckoii cucrteme. TUIONOTHS HEOPTaHUYECKUX
BELIECTB, JIEJICHUE UX Ha KJacchl ¥ rpynimsl. [IpencraBurenu.
[Ipu3Haky U yCIIOBHs NMPOTEKAHUS XUMUYECKUX peaKuil. THUIIONOrUs XUMHUYECKUX PEAKLUN 110
pa3NUYHBIM OCHOBaHUAM. Peakiuu #HOHHOrO oOMeHa. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC
pEaKIMH.
XWMHUYECKAE CBOMCTBA IPOCTBIX BEIIECTB. XapaKTEpHbIE XUMHUYECKUE CBOWCTBA

coyieo0pasyromux OKCHUAOB, THIPOKCHUIOB (OCHOBAHWW, KHUCIOT M aM(OTEPHBIX
TUIPOKCHUIOB), COJICH.

3. TemaTuyeckoe IJIAHUPOBAHHE ¢ YKA3aHHEM KOJIHYeCTBA YaCOB HA OCBOEHHE
Ka:KI0H TeMbl

Ne HanmenoBanue tem KommuecTBo
4acoB
8 knacc
1 | HauanpHble MOHATHS M 3aKOHBI XUMHUU 21
2 | Baxueiimue npeacTaBUTEIN HEOPTaHUIECKIX BEIIECTB. 18
KosnuecTBeHHbIE OTHOIICHHS] B XUMUU
3 | OcHOBHBIE KJIACCHI HEOPTaHUYECKHX COCTMHEHHIA 10
4 | Ilepuonuyeckuit 3akoH wu llepuoamueckas cucTeMa XUMUYECKUX 8
aneMmeHToB JI. 1. MenzeneeBa u cCTpoeHue aTroma
5 | Xumuueckas cBsa3b. OKHCINTEIBLHO -BOCCTAHOBUTEIILHBIC PEAKITUU 11
Pesepn 2
Uroro 70
9 knacc
1 | IloBropenue u 0000IIEHHE CBEACHUH 10 KypCy 8 Kiacca. XUMUYECKHE 5
peakuuu
2 | XuMHUYECKHE PEaKIK B PaCTBOpaX 10
3 | Hemeramisl u X COCAMHCHUS 25
4 | Metasibl U UX COSTMHEHUS 17




5 | XuMus 1 OKpy>Karomias cpeaa

6 O0001IeHre 3HAHNH IO XMMHH 32 KYPC OCHOBHOM IIKOJIBI. IToaroroska 7
K OCHOBHOMY rocyJapcTBeHHOMY 3Kk3ameny (OI'9)
Peseps 2
Hroro 68
Xumusa
Ne Tema Bonpochl BocnuTaHust
8 kuace

1 | Temal. IlepBoHauanbHbIE
XUMHUYECKHE NTOHATHUS

dopMupoBaHNEe HAYYHOT0 MHPOBO33PEeHHUA:

- XapakTepu3oBaTh METO/Ibl U3YUEHUSI XUMUU
(HabiroieHNe, SKCIEPUMEHT, U3MEPEHHUE,
MOJIETUPOBAHUE) U UX POJIb B IO3HAHUH MUPA BEIIECTB U
pEeaKIHnii;

- Ilonumatb MaTepuanbHOE €AMHCTBO BEIIECTB IPUPOIBL,
ITO3HABAEMOCTH 3aKOHOB ITPUPOBI HA IPUMEPE U3YUECHHUS
XUMUYECKUX SIBICHUN (peakuuii);

- YcranaBnuBaTh NPUYUHHO-CJIEACTBEHHBIE  CBSI3EH
MeXny (U3MYECKUMU CBOMCTBAMU BEIIECTB M CIIOCOOOM
paszaesneHus cMecen.

DopMHUPOBaHHE IKOJOTHYCCKUX 3HAHUI:
3HATBH/TIOHUMATD:

- POJIb XUMHUU B COBPEMEHHOM MUPE JJI OCO3HAHUS
MTOJIOKUTEIBHOTO U OTPULIATEIBHOIO BO3AEHCTBUSA €€ Ha
MIPUPOJY U KU3HB YEIIOBEKA;

- IpaBWJIa TEXHUKH 0€30MacHOCTU Ipu padoTe ¢
XUMHYECKUMHU BEIIECTBAMH U 000PYIOBAHUEM C IICIIBIO
dbopMupoBaHUs OEPEKHOTO OTHOLIEHUSI K CBOEMY
3I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

®opMupOBaHUE NATPUOTHYECKOI0 BOCIIUTAHMS:

- 3HATB/MOHUMATH POJIb OTEYECTBEHHBIX YUCHBIX B
cTaHoBieHUH Hayku xumuu (M.B. Jlomonocos, J[.1.
Mennenees).

2 | Tema 2. Baxueiimme
MPEACTaBUTEIN HEOPTAHUUECKUX
BemecTB. KommuecTBeHHBIE
OTHOIIIEHUS B XUMHHU.

dopMupOBaHHUE IKOJOTHYECKHUX 3HAHMIA:
3HaTh/MOHUMATD:

- Oco3HaBaTh HEOOXOAMMOCTbH PA3yMHOI'O
WCII0JIb30BaHUS BEIIECTB MPU U3yYEHUU TPUMEHEHUS
KHCJIOPO/Ia, BOAOPO/IA, YTICKUCIOTO Ta3a,
MPEACTABUTENIEN KIIACCOB KUCIIOT, COJIEN B
MPOMBIIICHHOCTH ¥ TOBCEIHEBHOM KU3HU YEJIOBEKA;
- XapakTepu3oBaTh POJIb BOAbI B IPOMBILIJIEHHOCTH,
CEILCKOM XO03SMCTBE, IIOBCEAHEBHOM KM3HU YCIIOBEKA U
OnpeiesIeHNEe UCTOYHUKOB 3arpsI3HEHUS BOJHBIX
pecypcoB [Ipumopckoro kpas;
3HATH/IOHUMATB/YMeETh ONPee/IsiTh:

- OnpeaensaTe NPUHANICKHOCTh BEIIECTB K
ONpeAcIEHHBIM KJIacCaM U UX JAEHUCTBUS HA OPTaHU3M
YeJIOBCKA;

- PemaTe 3aa4m ¢ H5KOJOTMYECKUM COJICPKAHUEM;

- IpaBWJIa TEXHUKH 0€30MaCHOCTHU MIPH BHITIOJTHEHUH




MPaKTUYECKHUX PadoT ¢ 1ebI0 HOPMUPOBAHUS
Oepe’KHOr0 OTHOILIEHHS K CBOEMY 3/10POBBIO M 3/10POBBIO
OKPY’KaIOITHX.

Tema 3. OCHOBHBIE KIaCCHI
HEOPraHUYECKUX COCIUHEHUN

®opMHupoBaHHe HAYYHOI'0 MU POBO33PEeHUSI:
3HATH/MOHUMATB/YMeETh ONPeeIsiTh:

- MaTepUaIbHOE EJUHCTBO BELECTB PUPOABI IIyTEM
WUTIOCTPUPOBAHUS TEHETUYECKON B3aMMOCBS3H MEKIY
BeIIeCTBaMH (IIPOCTOE BELIECTBO-OKCUA-THIPOKCHU -
COJIb)

@opMHUpoBaHHe IKOJIOTHYECKUX 3HAHUI:
3HATH/MOHUMATH/YMETh ONPeaeIsiTh:

- Kputnuecku orieHnBaTh MH(GOPMAIHMIO O BEIIECTBAX,
UCIOJIb3YEMBIX B OBITY; BO3JEHCTBIE XUMHUYECKUX
BELIECTB HA OPraHU3M YeJIOBEKA U MPUPOLY, IIpaBUiIa
0e30macHOT0 O0paIIeHUsI C XUMHYECKUMH BEIIECTBAMU,
dopMHUpOBaHHE MOTHBAIMU Y4eOHOM AeATeIbHOCTH:
- ®opMUpPOBaHKHE YCTOMYMBOTO MO3HABATEIHLHOTO
MHTEpeca, JII0003HATENBHOCTH B U3YYeHUU MHpa
BEIIECTB IMYTEM MOTYYSHHS JOTOTHUTEIbHOM
MHPOPMAILIUU U3 PA3TMYHBIX HCTOYHUKOB O 3HAYCHUU
OTJIEJILHBIX MPEACTaBUTEIICH HEOPraHUIECKUX
COCIMHEHUM.

Tewma 4. Ilepuoanueckuit 3aK0H U

MepuonYecKas cucTemMa
XUMHUYECKHUX DJIEMECHTOB
JA.N.MenneneeBa. CTpoeHue
aToma.

®opMHupoBaHNe NATPHOTHYECKOI0 BOCTIMTAHUSA:
3HATH/IIOHUMATH/YMETh ONPeIeJIATh.

- ICTOPUIO Pa3BUTHUS yueHUs 00 aToMax. Bxiag
POCCUICKUX YUEHBIX B OTKPBITHE CTPOCHUS aTOMa.
®opMHupoBaHNe HAYYHOI0 MU POBO33PEHUSI:
3HATH/IOHUMATB/YMETh ONPee/IsiTh:

- PackppiTHe HAy4HOTO ¥ MUPOBO33PEHUYECKOIO 3HAUEHUS
NEPUOINYECKOr0 3aKOHA U MEPHOANYECKON CUCTEMBI
xuMmudeckux ayemenToB J[. . Menneneena.

Tema 5. Xumudeckas CBA3b.
OKHUCIIUTETBHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIUN

DopMHUPOBaHHE HAYYHOI0 MUPOBO33PEeHUS:
3HATH/MOHUMATB/YMeETh ONPee/IsiTh:

- IPUYMHHO-CJIEJICTBEHHBIE CBSI3H MEXKIY CTPOCHUEM
aTOMa, XUMHUUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOU
pELIETKH CBOWCTBAMHM XUMHUYECKUX COCTMHEHUN;

- 3HQUE€HHE OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH,
MPOTEKAIOIINUX B MPUPOJIE, UCTIOIB3YEMBIX B
MMOBCEIHEBHOM KM3HH YeJIOBEKA.

9 kJjacc

Temal.O0mas XxapakTepruCcTHKA
XHMHYECKHUX DJIEMEHTOB U
XUMHYECKHUX PEaKIUH.
Ilepuonuueckuii 3aK0oH U
[lepuoanyeckas cucrema
XUMHYECKHUX JIEMEHTOB

J.. Menneneena

®opMHupoBaHHe HAYYHOI0 MU POBO33PEeHUSI:
3HATH/IOHUMATB/YMeETh ONPee/IsiTh:

- HCTOPHIO CTAHOBJICHUS XUMUYECKOM HAyKH, €€
OCHOBHBIX IIOHATUH, IEPUOIUYECKOTO 3aKOHA KaK OJTHOTO
13 BOKHEHIINX 3aKOHOB IIPUPOIBL;

- XUMHUYECKYIO OPTaHU3aLHIO )KUBOU U HEKUBOU
IIPUPOJBI;

- MaTEPUAIILHOE €JUHCTBO BELIECTB MPUPOBI ITyTEM
COCTaBJICHUS T€HETUYECKHUX PSAIOB METAILIA,
MIEPEXO/IHOTO JIEMEHTA, HEMETAJLJIA.
®opMupPoOBaHHE IKOHOMHYECKUX 3HAHUM:
3HATH/IOHUMATB/YMETh ONPeeIsiTh:




- BJIMSIHUE YCIIOBUM HA CKOPOCTh XUMHYECKHUX PEaKIUN
(BO3MOYKHOCTb yNPaBJIEHUSI XUMUYECKUMU MPOLIECCAMU
Ha MTPOU3BOJICTBE).

Tema 2. MeTtaisl

®opMupPOBaHHE HAYYHOI0 MUPOBO33PEeHHUS:
3HATH/MIOHUMATH/YMETH ONPENESIATD.

- IPUYMHHO-CJICICTBEHHBIE CBSI3U MEKY CTPOCHUEM
aroMa, XMMHYECKOM CBSI3bIO, TUIIOM KPUCTAIINYECKON
PEIIETKA METAJUIOB U UX COCTMHCHHM, UX (U3HMUYCCKUMU
1 XUMUYECKUMU CBOMCTBAMHU.

- OOBACHATH MAaTEPUAIBHOE €UHCTBO BEIICCTB IPHUPOIBI
IIyTEM COCTaBJICHHSI TCHETHUECKHUX PSIOB METAILIOB.
@®opMupoOBaHHE NATPUOTHYECKOT0 BOCTIUTAHMS:
3HATL/MIOHUMATH

- pOJIb POCCUHCKHX YUEHBIX B Pa3BUTUU METAJUTYPIrUH.
®opMupoBaHUE BAJICOJTOrHYECKUX 3HAHUM:
3HATH/TIOHUMATD!

- 3HAYEHUE METAJIOB IS )KUBBIX OPTraHU3MOB;

- OCHOBBHI 3JJ0POBOT0 00pa3a KHU3HU;

dopMUpOBaHUE IKOHOMHUYECKUX 3HAHUIA:
3HATH/OHUMATB/YMETh ONPEe/IsATh:

- HaXOXKJICHHE METAJIJIOB B IPUPOJE, BUAAX METAJUTYPTUH,
paloHaIbHOM HUCIOJB30BAaHUU METAIIJIOB, O CIIOCO0ax
3aIUTHl METAJUIOB OT KOPPO3UH.

- pemaTh 3aJ]a4M C MPOU3BOJICTBEHHBIM COACPKAHUEM.
dopMupOBaHHUE IKOJOTHYECKHUX 3HAHMIA:
3HATH/MOHUMATH/YyMETh IPUMEHATD .

- MpaBWJIa TEXHUKU O€30TTaCHOCTHU TIPH BBHIMTOJTHEHUHT
MPAKTHYECKHUX paboT ¢ 1eNbi0 (POPMUPOBAHUS
OEpEKHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U 3/TOPOBBIO
OKPY’KaIOIUX.

- MpOOJIEMBI OXpaHbI OKPY>KAIOIIECH CPEJIbl, CBI3aHHBIX C
XUMHUYECKUM MPOU3BOJICTBOM.

Tema 3. HemeTamsl

®opMupOBaHUE HAYYHOI0 MUPOBO33PEHHSA .
3HaTL/MOHUMATh/YMETh YCTAHABJINBATD .

- IPUYUHHO-CJICJICTBEHHBIE CBA3U MEXKIY CTPOCHUEM
aToMa, XMMHYECKOM CBA3BI0, TUIIOM KPUCTAINYSCKON
pPEMIETKN HEMETAJIOB M UX COCIMHEHUH, UX
(bU3MYECKUMHU U XUMUYECKUMU CBOWCTBAMU;

- MarepuajgbHOE €IMHCTBO BEILIECTB MPUPOJIBI TyTEM
COCTABJICHUS TCHETUUECKUX PSAJ0B HEMETAIIIIOB.
dopMupoOBaHUE TATPHOTUYECKOT0 BOCITUTAHMS:
3HATH/IIOHUMATH/YMETh ONPeIeJIATh.

- POJIb POCCUMCKUX YYEHBIX B Pa3BUTUU XMMHUYECKON
HayKU;

®opMupoBaHUE BAJICOJTOrHYECKUX 3HAHUM:
3HATH/IIOHUMATH/YMETh ONPeAeSIATh.

- OMOJIOTUYECKYIO POJIb HEMETAIIIIOB ISl OPTaHU3MOB;
- OCHOBBHI 37J0POBOT'0 00pa3a KHU3HU.

dopMuUpoOBaHUE IKOHOMUYECKUX 3HAHUI
3HaTH/MOHUMATH/yMeTh ONPeie/IsiTh .

- IIPOU3BOJICTBO CEPHOU KHUCIIOTHI (BBIOOD CHIPHSI,
HAy4YHbI€ IPUHIIUIIBI IPOU3BOJICTBA), CUIIUKATHOM




IPOMBIIIJIEHHOCTBIO;

DopMHUpPOBaHHE IKOJOTHYECKHUX 3HAHUM:
3HATH/IIOHUMATH/YyMETh ONPeIeJIATh:

- IpaBUJIa TEXHUKU 0€30MaCHOCTH MPU BBITOJTHEHUN
MPAKTHYECKHUX paldoOT ¢ 1eIbio (OPMUPOBAHUS
Oepe’KHOr0 OTHOIIEHHS K CBOEMY 3/10POBBIO M 3/I0POBbBIO
OKPY’KaIOLIHX.

- Ipo0JIeMBI OXpaHbl OKPYKAIOIIEH Cpeibl, CBA3aHHBIX C
XUMHUYECKHM ITPOU3BOJICTBOM.

- IpaBUJIa MTOBEJICHUS B YPE3BBIYAHBIX CUTYAIHSX,
CBSI3aHHBIX C BO3/IEHCTBHEM PA3JINYHBIX BEIECTB
(yrapHoro rasa, COEIMHEHHH a30Ta, CEPBI).

Tema 4. O0001IEHNE 3HAHUA 10
XMMHH 32 KypC OCHOBHOM
LIKOJIBI.

®opMupOBaHUE HPABCTBEHHOT 0 BOCIIUTAHMS:
3HaTh/IIOHUMATB/YMETh ONIPeAe/IsiTh

- COLMAJIbHYIO 3HAYUMOCTH U cojJiepxaHue npodeccut,
CBSI3aHHBIX C XUMHUEH.

dopMUpPOBaHHUE IKOJOTHYECKHUX U IKOHOMHYECKUX
3HAHUM:

3HATH/IIOHUMATH/YMETh ONPeIeJIATh:

- OTBETCTBEHHOCTD 32 MPUMEHEHHUE TOJYUCHHBIX 3HAHUN
Y YMEHH, MO3UTUBHOMN POJIM XUMHUH B KU3HU
COBPEMEHHOT0 00IIeCTBa, HEOOXOAMMOCTH XUMUIECKU
IPAMOTHOI'O OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U
OKpY>Karolleu cpeae;

- pemarh 3a4a4u ¢ IKOJIOTUYECKUM COAECPKAHUEM;

- pemaTh 3a7a49M C MPOU3BOICTBEHHBIM COACPKAHUEM.
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