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Ilnanupyemble pe3yibTaThl OCBOCHUSI Y4eOHOI0 npeaMeTa « XHMH»

HpI/I N3YUCHHUH XUMHU B OCHOBHOM IIKOJIE 00ECIIEUNBAETCS JOCTHKXCHHUEC IMYHOCTHBIX,
MCTAIPECAMETHBIX U IPEAMETHBIX PE3YJIbTAaTOB.

JInyHOCTHBIE:
1. B leHHOCTHO-OpUEHTAIMOHHOM cdepe:

- BOCIIUTAHUE YYBCTBA T'OPAOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKy, TYMaHU3Ma, TO3UTUBHOIO
OTHOILIEHUS K TPYAY, LIEIEYCTPEMIIEHHOCTH;

- (hopMupoBaHKE IEHHOCTH 3J0POBOTO U OE30MIACHOTO 00pa3a KU3HU; YCBOCHUE TPaBUII
HH/IMBUYAIbHOTO U KOJUICKTHBHOI'O 0€30ITaCHOTO MOBEICHHS B YPE3BbIUAHBIX CUTYAIIHSX,
YTPOKAIOIIUX JKU3HU U 370POBbBIO JIFOJICH;

- q)OpMI/IpOBaHI/IC OKOJIOITNYCCKOI'O MBIIIJICHUSA . YMGHI/UI OILICHHUBATH CBOKO ACATCIBHOCTH U I1O- CTyHKI/I
JPYTUX JIIOJIEN C TOUKHU 3PEHMSI COXPAHEHHS OKPY’KalOLEe Cpeibl - FrapaHTa XKU3HU U 0Jaronoayyus
JIIOEN Ha 3emire.

2. B TpynoBoti cdepe:

- BOCIIUTaHUE TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHeMIel 00pa3oBaTeIbHON TPACKTOPUH.
3. B mo3naBaTenbHON (KOTHUTUBHOM, HHTEIJICKTYaIbHOM) cdepe:

- (hopmupoBaHMe YMEHUS YIIPABIATH CBOCH MO3HABATEIHHON JAESTENbHOCTHIO;

- pa3sBUTUC COOCTBEHHOTO EJIOCTHOI'O MUPOBO33PCHUA, HOTpe6HOCTI/I U I'OTOBHOCTHU K
caMoo6pa30BaHmo, B TOM YHCJIC U B paMKax CaMOCTOATEIbHON JCATCIIBPHOCTH BHC IIKOJIBI,

- (popMupOBaHUE OCHOB SKOJIOTHUECKOU KYIbTYpPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBITIICHUSI, PA3BUTHE OTBITA IKOJIOTHYECKH OPUEHTUPOBAHHON pPe(IIeKCUBHO-
OLIEHOYHOM M IPAKTUYECKOMU AEATEIIbHOCTH B )KU3HEHHBIX CUTyalUsX.

MeTanpe)IMeTm,le:

- UCTOJb30BaHUE YMEHHM U HABBIKOB PA3JIMYHBIX BUIOB ITI03HABATEIBHON IE€ATEIbHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB IMO3HaHUs (CUCTEMHO-UH(QOPMAIIMOHHBIN aHaIN3, MOAEIMPOBAHKE) ISl U3YUEHUs
Pa3IMYHBIX CTOPOH OKPY’KAOIIEH EHCTBUTEIBHOCTH;

- HCII0JIb30BAHNE OCHOBHBIX MHTEIIEKTYaIbHBIX ONEpaluii: GopMynupoBaHUe TUIOTE3, aHAINU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CCTEMAaTU3allls, BbISIBICHUE TIPUYNHHO-CIIEICTBEHHBIX CBA3€EH, MOUCK
aHaJIOrOB;

- YMEHHE FeHepUpOBaTh UJEH U OMPEENIATh CPEICTBA, HEOOXOAUMBIE JISl X pealln3allui; - yMEHUE
OTIpeIETIATh NN U 3aJ[auu AEeITeIbHOCTH, BEIOMPATh CPEeICTBA PeaTU3allii LeNU U IPUMEHSATh UX Ha
MIPaKTHKE;

- UCIIOJIb30BAHUE PA3JIMYHBIX UCTOYHUKOB JJIA MMOJTYYCHUA XUMHYECKOH I/IH(i)OpMaHHI/I.



IIpenmerHbie:
1. B mo3HaBaTenpHOM cdepe:

- 3HaHUEC onpeneneHHﬁ HN3Yy4YCHHBIX MMOHSTHM: YMCHHUE OIMUCBIBATH JEMOHCTPAIIMOHHBIC U
CaMOCTOATCIbHO IPOBEACHHBIC XUMHNYECKHUEC SKCIICPUMEHTEI, UCITIOJIB3Ys AJId 3TOT'O pOI[HOfI SA3BIK 1
SA3bIK XUMUU,

- YMCHHC pa3in4yaTh U3YYCHHBIC KJIaCChl HCOPraHUYCCKUX COCHHHCHHﬁ, IIPOCTHIC U CIIOKHEBIC BCIICCTBA,
XUMHNYCCKHUEC pCaKH, OIIUChIBATH UX;

- YMCHHC KJ'IaCCI/I(bI/IHI/IpOBaTB HN3YUCHHBIC 00BEKTHI U SIBJICHUA,

- CITIOCOOHOCTH JICNIaTh BBIBOJIBI M YMO3AKIIIOUSHUS U3 HAOIIOCHUH, N3YYCHHBIX XUMHUYIECKHX
3aKOHOMEPHOCTEM, IPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB 10 AHAJIOTUH CO CBOMCTBAMU
HA3yYCHHBIX;

- YMEHHE CTPYKTYPUPOBATh U3yYEHHBI MaTepual U XUMHUUECKYI0 HH(POPMALUIO, IOJyYEHHYIO U3
JOPYIMX HCTOYHHUKOB;

- YMEHHE MOJIEIIUPOBATh CTPOEHHE aTOMOB JIEMEHTOB 1-3 1Mepuo10B, CTPOEHUE IPOCTBIX MOJIEKYJ;
2. B IGHHOCTHO-OpUEHTAIIMOHHOM cdepe:

- YMCHHEC aHAJIM3UPOBATH U OLICHUBATD IMMOCICACTBUA IJISA Opr>K8IOIlI€fI Cpcabl OBITOBOM U
HpOI/ISBO,Z[CTBCHHOﬁ ACATCIBbHOCTH YCJI0BCKA, CBSI3aHHOM C nepepa60TK017I BCIICCTB,

3. B TpynoBoii cdepe:

- (opmupoBaHUE HABBIKOB MTPOBOANTH XUMUYECKHIA SKCIICPUMEHT;
4. B cdepe 6€30macHOCTH KU3HEACITEIIBHOCTHU

- YMEHHUE pa3InyaTh OMacHbIe U 0€301TacHbIC BEIIECTBA,

- YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb PH OTPABJICHUSAX, 0’KOTaX U JIPYTUX TPaBMax, CBA3aHHBIX C
BEIIECTBAMH U J1a00OpaTOpHBIM 000pyIOBAHUEM

B pe3yiabTaTe U3y4eHUd XUMHUHA YYCHUK OCHOBHOM INKOJIbI:

- HAYYUTCS OCO3HABATb 06LeKTI/IBHYIO 3HAYUMOCTh OCHOB XUMHUYECKOH HAYyKH KaK o0iactu
COBPCMCHHOT'O €CTCCTBO3HAHU A, KOMIIOHCHTA O6H_ICI\/'I KYJIbTYPhBI U HpaKTquCKOﬁ ACATCIIBHOCTH
YCJIOBCKA B YCJIOBUAX B03paCTaIOH_[eI\/’I XUMH3AHUN» MHOT'UX C(bep JKU3HU COBPEMCHHOTI'O 06H_IGCTBa;

- OBIIaJ€eT CUCTEMOM XMMHYSCKUX 3HAHUN — NOHATUAMU, 3aKOHAMU, TCOPHUAMU U SA3BIKOM HAYKH,
HUMCIOIIIMMH Ba>XKHOC 06H_[606pa30BaTCJIBHOC 1 NIO3HABATCJIBHOC 3HAUYCHUC, CCTCCTBCHHO HAYYHBIMHA
METOdaMM UCCICAO0BaHNA BEIICCTB U XUMHUYCCKHUX HBHCHHf/'I, CBCACHUSAMMU 11O UCTOPHUH CTAHOBJICHUSA
XUMHUHU KaK HAYKH;

- NOJIYYHUT NPCACTABICHUC O CJIOJKHOM KOMIIJIICKCE OTHOIIIEHUH B CUCTEMAaX «UEIOBEK — BEIIECTBO» U
«BCHICCTBO — MAaTCpHral — MMPAKTHICCKAA ACATCIIBHOCTL», O POJIX HAYKHU B CO- 3JaHUU HOBBIX
MaTCpraJIOB U HCTOUYHUKOB DHCPIUH,



- YCBOUT OCHOBBI XUMHUYECKOM IPAMOTHOCTH KaK OCHOBBI aHAJIN3a U IUIAHUPOBAHMS SKOJIOTMYECKH
0€30IacHOTO MOBEICHUS B LIESIX cOepexeHNs 3I0POBbs U OKpYXKarollei cpeabl. B mporecce n3yyenus
XUMUU y4alUuNCcs OCHOBHOM IIKOJIBIL:

- y6eZ[I/ITCSI B TOM, YTO B OCHOBC MHOT'UX SIBJICHUM KMBOM M HESKHUBOM MMPpUPOIALI JIC)KAT XUMHUYCCKUC
MMpeBpalIiCHUA HCOPTraHNMICCKUX U OPraHUYCCKUX BCIICCTB; - erIy6I/IT MpeaACTaBJICHHUC O MATCPpHUAJIbBHOM
CANHCTBC MUPA,

- OBJIAZACCT YMCHHUAMU YCTAHABJIMBATH CBA3U MCXKAY PCaJIbHO HaGJIIOI[aeMBIMI/I XUMHNYCCKUMU
SABJICHUSAMM U IpoHCCCaMU, MPOTCKAIOIIUMHA B MUKPOMHPE ATOMOB U MOJICKYII; 0OBICHATH IIPHUYUHBI
MHOI‘OO6pa3I/ISI BCIICCTB, 3aBUCUMOCTDb UX CBOICTB OT COCTaBa U CTPOCHUS, a TAKIKC O6YCJIOBJIGHHOCTB
MPUMCHCHUS BCUICCTB 0COOEHHOCTSIMH UX CBOfICTB; AHAJIN3UPOBATH U 00BEKTUBHO OLCHUBATH
KN3HCHHBIC CUTYalluH, CBA3aHHBIC C XHMHeﬁ;

- IpUOOPETET HABBIKK 0E€30IACHOTO 0OpaIleHHsI C BEIIECTBAMHU, HCIIOJIb3YEeMbIMH B TOBCETHEBHOM
AKU3HU.

I/I3yqe}me XMMHUHA NPEJOCTABUT YYCHUKY BO3MOKHOCTD.

- pa3BUBATh U COBEPLIEHCTBOBATH MHAUBHUAYaAJIbHbBIE CIIOCOOHOCTH; HHTEPEC K MUPY BELIECTB U UX
MpeBpalleHuit; 001eydeOHbIe HHTEITICKTYaIbHBIE YMEHHS CITIOCOOCTBYIOIINE TPHOOPETEHUIO OTIBITA
TBOPYECKOH M MOMCKOBOMW JECATEIHHOCTH, B YACTHOCTH YMEHHS CPABHUBATH U KJIACCH(PHUIINPOBATH
OOBEKTHI, BBISIBIIATH IPUYNHHO-CIICICTBEHHBIC CBSI3U, POPMYIUPOBATH THIIOTE3BI U MIPOBEPSITH UX B
X0/I€ KCIIEPUMEHTA, apIyMEHTUPOBATh BbIBOJbI, OTCTAUBAaTh CBOC MHEHUE, UCIIOJIb3Ys IPU 3TOM
aJICKBAaTHbIE JOKA3aTEIbCTBA;

- IpHOOpPETaTh HABBIKK PAaOOTHI C PA3IMYHBIMUA HCTOYHUKAMU UH(GOPMALUH 110 XUMUH (CIIOBapH,
CIIPaBOYHMKH, XpeCTOMATUH, IHTEpHET U 1p.), a TaKKe yMEHHE O0BbEKTUBHO OLICHUBATh MH(POPMALINIO
0 BEIIECTBAX, UX MPEBPALLEHUAX U IPAKTUYECKOM IPUMEHEHUH;

- COBCPHICHCTBOBATb YMCHUS INIAHUPOBATH U PATMOHAJIBHO OPraHU30BLIBATH qu6HOH03HaBaTeJ'IBHy10
ACATCIIbBHOCTD, IPUMCHATDH IMOJTYYCHHBIC 3HAHUS B HOBOM CUTyaluu; - HpI/I06peTaTB HaBBIKHU
CaMOO6pa3OBaHI/I${ H IPAKTUYCCKOTO COTPYAHNYCCTBA IIPU OpraHUu3alvu U BbIIIOJIHCHUHW XUMHUYCCKOI'O
OKCIICPUMCHTA, MPOBCACHUHN U 3alIUTC YUCHUYCCKUX MMPOCKTOB IO UCCIICAOBAHUIO OTACIIbHBIX BCIICCTB
1 XUMHUYCCKUX HBHCHHP’I, Ha6J'H-O,Z[aeMLIX B IIpHUpoOac U MMOBCEOHEBHOM KU3HU.

Takum 06pa30M, B pC3YJIbTATC U3YUCHUA XUMHU B OCHOBHOMH IIKOJIE YYCHHUK ITOJYUUT
MMOATOTOBKY, JOCTATOYHYIO AJIA ITPOAOJIPKCHHU A 06y‘ICHI/I}I B CTapmeﬁ IOKOJIC U CPECAHUX
HpOCI)eCCI/IOHaHLHLIX O6H_ICO6pa3OBaTeJ'IBHHX YUYpCKACHUAX, a TAKIKE HpI/I06peTéT KJIFOYCBBIC
KOMIIETCHINHU, UMCIOIIIHNEC YHUBCPCAJIILHOC IPUMCHCHUC B JIFOO0M BUAC NCATCIBbHOCTH.

HJIaHI/IpyCMBIC PE3YIbTATBI OCBOCHUSA NNPCAMETHOTO COACPIKAHUA 110 XUMUHU ITPEACTABIICHEI 11O
OCHOBHBIM pasjcjiaM COACPKAHUA HpHMCpHOﬁ mporpaMmMbl OCHOBHOT'O OGH.ICTO 06p3.30BaHI/IH 1O XUMUH.

Pazgen I. OcHOBHbIE MOHATHSI XMMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX TPEACTABICHUN)
BbInycKHHK HAy4YUTCs:

® OIIMCHEIBATH CBOMCTBA TBépJII)IX, KHUIKUX, F33006pa3HBIX BCIICCTB, BBIACITAA UX
CYIICCTBCHHBIC ITPHU3HAKU;



®  XapaKTepu30BaTh BELIECTBA I10 COCTABY, CTPOSHHIO U CBOMCTBAM, yCTaHABIUBATD
NPUYMHHO CJIECTBEHHBIC CBSI3M MEX/Y TaHHBIMU XapaKTePUCTUKAMH BEIECTBA;

° PacCKpbIBATbL CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSITHH «aToOM», «KMOJICKYJIa»,
«XMMHUYECKHH IIEMEHTY, IIPOCTOE BEIIECTBOY», «CIIOKHOE BEIIECTBOY, «BATEHTHOCTHY,
UCTIONB3Ys 3HAKOBYIO CHCTEMY XUMHU;

e  u300pakaTh COCTAB MPOCTEUIIIMX BEIIECTB C TIOMOIIBI0 XUMUYECKUX (popMyn 1
CYIIHOCTb XUMHNYCCKUX peaKLII/Iﬁ C IIOMOIIBKO XUMHUYCCKHUX ypaBHeHI/If/'I;

° BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI BEIICCTB, d TAKKC
MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COSAMHEHUSX ISl OLIEHKU MX MPAKTHYECKOM
3HAYHUMOCTH;

° CpaBHHBATL IO COCTABY OKCHU/IbI, OCHOBAHUS, KMUCJIOTBI, COJIH,

e  KIaccu(UIMPOBATH OKCHUJIBI © OCHOBAHHSI IO CBOMCTBAM, KUCIIOTHI U COJI IO COCTABY;

®  OMNKCHIBATh COCTaB, CRBOMCTBA U 3HAUCHHE (B MPUPOJIC U IPAKTUUECKON JEATEIHHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KHUCIOPOJIa U BOJOPO/a;

o JAaBaTb CPABHUTCIIbHYIO XapaKTCPUCTUKY XUMHUYCCKUX DJICMCHTOB U Ba)KHEHIIINX
COEIMHEHUH €CTECTBEHHBIX CEMEHCTB IIEIOYHBIX METAIJIOB M I'aJIOT€HOB;

®  TOJIB30BATHCS JIAOOPATOPHBIM 000PYOBAHUEM U XUMUYECKOH TTOCYIOH;

® [IPOBOJMTH HECIOKHBIE XMMUYECKUE OTIBITHI M HAOIIOICHHS 32 H3MEHEHUSIMH CBOWCTB
BEILIECTB B MPOLECCE UX NTPEBPALICHUIT; COOII0ONATh PaBUiIa TEXHUKH 0€3011acCHOCTHU TIPH
MIPOBEICHUH HAOJIOICHUI U OTBITOB;

®  pa3IMYaTh SKCICPUMEHTAIBHO KHCIOTHI U IEIOYH, TOIb3YSICh HHIUKATOPaMH;
0CO3HaBaTh HEOOXOMMOCTh COOIOICHNSI Mep OE30IaCHOCTH IIPU OOpaIeHUH C
KHCJIOTaMH U IEJI0YaMHU.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHCHA:

® T'pPaMOTHO 0OpamIaThcs C BEIIECCTBAMH B ITOBCETHEBHOMN KHU3HU;

® 0CO3HaBaTh HEOOXOJAMMOCTb COOJIFOACHUS TIPABUIT SKOJIOTHUECKH O€30MacHOT0 MOBEICHUS B
OKpY>Karolle NpUPOTHON CPENE;

® TIOHUMATh CMBICI U HEOOXOAUMOCTh COOIOICHUS TTPEINMCAaHuI, TPeIIaraeéMbIX B
I/IHCTPYKHI/H[X 110 UCITOJIB30BAHUIO HeKapCTB, CpeI[CTB 6I>ITOBOI>'I XUMHUHU U ]:[p,

® ICIMOJB30BAaTh MPUOOPETEHHBIEC KIIIOUEBbIE KOMIIETEHTHOCTH TIPU BHITIOJTHEHUH
HCCJIEIOBATETLCKUX MPOEKTOB 10 XUMUU;

L] pa3BI/IBaTB KOMMYHI/IKaTI/IBHYI-O KOMIICTCHTHOCTbD, I/ICHOJII)3y5{ CpeI[CTBa YCTHOI\/'I 158 HI/ICBMGHHOﬁ
KOMMYHHKAITIH MPU paboTe C TeKCTaMU yU4eOHUKA U IOTMOTHUTENbHOM TUTepaTypoid,
CIIPaBOYHBIMHU TaOIUIIAMHU, IPOSIBIIATH TOTOBHOCTh K YBKEHUIO MHOM TOUKH 3PEHUS MIPH
00CYXJIEHUH Pe3yNbTaTOB BBIOJIHEHHON paOOTHI,

e 00BEKTHBHO OIIEHUBATh WH(OPMAIIHIO O BEIIECTBAX M XUMHUYECKHX MPOIECCaX, KPUTHUECKU
OTHOCHUTHCS K TICEBJIOHAYYHOM MH(OpMAaLIUY, HETOOPOCOBECTHOM peKIaMe, Kacarolencs
MCTIOJIb30BaHUS PA3IUYHBIX BEIIECTB.

Paszgea I1. Ilepuoanyecknii 3aK0H U MePUOAUYECKASA CHCTEeMAa XUMHYecKHuX daemenToB /1. K.
MenpeneeBa. CTpoeHue BellecTBa.

BbInycKHHK HAy4YUTCS:



KJ1acCU(UIIUPOBATh XUMHUYECKHUE FIEMEHTHI Ha METaJUIbl, HEMETAIIJIbI, 3JIEMEHTHI, OKCUIBI 1
TUAPOKCUBI KOTOPBIX aM(POTEPHBI, U MHEPTHBIE 3JIEMEHTHI (Ta3bl) U1 OCO3HAHMSI BA)KHOCTH
YHOPSAI0YEHHOCTH HAY4YHBIX 3HAHUH;

pacKpsIBaTh CMBICI IepUoOInUecKoro 3akona . . Menneineesa;

OIMCHIBAThH M XapaKTEPU30BaTh TAOIUUHYIO (HOPMY NMEPUOINIECKON CHUCTEMBI XUMHYECKUX
JJIEMEHTOB;

XapaKTEepU30BaTh COCTaB aTOMHBIX SJEP U PACIPENEICHNUE YUCIIA 3JIEKTPOHOB M0
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKHUX JIEMEHTOB MAJIBIX IIEPUOOB IEPUOIUIECKON
CHUCTEMBI, a TAK)KE KaJIMs U KaJbLUs,
pa3inyaTh BUJIbl XUMUUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJIECHTHYIO
HEIOJIIPHYIO U METAJUIMYECKYIO;

M300paxkaTh JIEKTPOHHO-UOHHBIE (HOPMYJIIbI BEIIECTB, 00Pa30BAHHBIX XUMHUUYECKUMHU
CBSI3SMH Pa3HOrO BUAA;

BBISIBJIATh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTAJUIMYECKUX PEUICTOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKUX;

XapaKTEePU30BaTh XUMUYECKNE HIEMEHTBI U UX COCIMHEHHS HA OCHOBE IIOJIOKECHUS
3JIEMEHTOB B IIEPUOJAMYECKOI crcTeMe U 0COOEHHOCTEN CTPOSHUS UX aTOMOB;

ONMCHIBATh OCHOBHBIE ATanbl OTKpbITUSA [. Y. MeH1eneeBpIM NEPUOANYECKOTO 3aKOHA U
NEPUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB, )KU3Hb U MHOTOOOPA3HYIO HayUYHYIO
JIEATEIbHOCTh YUYEHOTO;

XapaKTEePU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYCHHE ITEPUOJINYECKOTr0 3aKOHA U
IIEPUOIUYECKON CHCTEMBI XMMHUYECKUX 351eMeHTOB 1. 1. Menneneesa;

OCO3HABaTh HAyYHBIE OTKPBITUS KaK pe3yJbTaT AJIUTEIIbHBIX HA0JI0/IEHUH, OIIBITOB,
Hay4HOH ITOJIEMHMKH, IIPEOJOJICHHS TPYAHOCTENH U COMHEHUM.

BbIlIyCKHI/IK MOJIYYMT BO3MOKHOCTHb HAYYUTHCH

OCO3HAaBaTh 3HAYCHUEC TCOPETUICCKUX 3HAHWHN 1T HpaKTH‘IGCKOﬁ JACATCIIBHOCTH YCJIOBCKA,
OIMMCBbIBATh U3YYCHHBIC 00BEKTEI KaK CHUCTCMBbI, IPUMCHAA JIOTUKY CUCTCMHOTI'O aHaJIn3a,
MPUMCHATH 3HAHUS O 3aKOHOMCPHOCTAX nepnonnqecxoﬁ CUCTCMBI XUMHNYCCKHX 3JICMCHTOB
JJIsA OOBSICHEHHS U IMPpEABUICHUSA CBOICTB KOHKPCTHBIX BCIHICCTB;

Ppa3BUBATb I/IH(I)OpMaI_[I/IOHHYIO KOMIIETCHTHOCTDb MTOCPECACTBOM YFJ'IY6J'ICHI/IH 3HAHUH 00
HCTOPUHN CTAHOBJICHUA XUMHUYECKOU HAaYKH, €¢ OCHOBHBIX HOHHTHﬁ, NepuoaANYCCKOro 3aKkoHa
KaK OJTHOTO M3 BaXKHEHIIIMX 3aKOHOB MMpUupoAbl, a TAKKEC O COBPEMCHHBIX JOCTHKCHUAX
HAayYKH U TCXHHUKHU.

Paznea III. MHoroo0pasue XuMH4eCKHX peaKkIuii

BbInyCKHUK Hay4YuTCH:

® OOBACHATH CYTh XMMMUYECKHX MPOIECCOB U UX MPUHIMIUAIBHOE OTIUYUE OT
bu3nuecKux;

® Ha3BIBATh MPU3HAKU U YCIIOBHS MPOTEKAHMS XUMUYECKIX PEaKIIHii;

® yCTaHABJIMBATH MPUHAUICKHOCTH XUMHUECKOW PEAKIINU K ONPEIEIICHHOMY THITY TI0
OJTHOMY 13 KJIaCCH(DMKAIMOHHBIX MPU3HAKOB: 1) IO YHCITy M COCTaBY HCXOTHBIX
BEIIECTB M MPOAYKTOB PEAKINH (PEAKIIUU COSTNHEHHUS, PA3TIOKCHHUS, 3aMETICHHS 1



oOMeHa); 2) 10 BBIJCICHUIO WU TIOTJIOMICHUIO TETUIOTHI (PEaKIMK SK30TEPMUIECKHE U
SHAOTEPMUYECKHE); 3) M0 U3MEHEHUIO CTETICHEW OKUCICHUSI XUMUYECKHUX JIIEMEHTOB
(peakuuy OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIE); 4) 110 00paTUMOCTH Ipoliecca (peakuuu
o0paTuMble 1 HEOOPATUMBIE);

® Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKHUX PEaKIIHii;

® Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

®  COCTaBIIATH YPaBHEHHUS JEKTPOJIUTUUECKON JTUCCOIMAIIUU KUCIIOT, MIEI0UYeH, COJeH;
MOJIHBIE U COKPALICHHBIC HOHHBIE YPaBHEHUS peakIiii 0OMeHa; ypaBHEHUS
OKHUCJIUTEIbHO- BOCCTAHOBUTENIbHBIX PEaKIUii;

® MPOTHO3UPOBATH MPOAYKTHl XUMUUYECKUX PEaKIUi 10 (hopMyiaM/Ha3BaHUSM HCXOTHBIX
BEIIECTB; ONPEIEISTh UCXOIHBIE BEeLIeCTBa 110 GopMyiaM/Ha3BaHUIM MPOTYKTOB
peaxiuu;

® COCTaBJISITh YPAaBHEHMSI pEaKIUi, COOTBETCTBYIOIIUX MOCIIEIOBATEIHLHOCTH ((«IIETIOUKEY)

® COCTaBJISITh YPABHEHUS PEaKIUii, COOTBETCTBYIOLIUX MOCIIEOBATEILHOCTH («IIETIOYKE))
MIPEBPAICHU I HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;

® BBIABIATH B IIPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUACTEIHCTBYIOIINE O IPOTEKAHUU
XUMHYECKON PEAKIIUU;

® IPUTOTOBJISATH PACTBOPHI C OINPEIEICHHON MAaCCOBOH JI0JI€i pacCTBOPECHHOIO BEIIECTBA;

® OMpeaeNsaTh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 110 U3MEHEHHUIO
OKpPacKH UHJIUKATOPOB;

® TPOBOJUTH KAYCCTBCHHBIE PEAKIIUU, TIOITBEPKIAIONINE HAJTMYHE B BOJHBIX PAacTBOpax
BEIIIECTB OT/ICJIbHBIX KATHOHOB ¥ AHHOHOB.

BbINyCKHUK IOJIYYHT BO3MOKHOCTD HAYYUTHCH:

® COCTaBJISATh MOJIEKYJSIPHBIC U MOJIHbIE HOHHBIE YPABHEHHUSI 110 COKPAIIICHHBIM HOHHBIM
YPAaBHEHUSM;

® [IPUBOJUTH IPUMEPHI PEAKIUH, IOATBEPKAAOIIUX CYIIECTBOBAHNE B3aUMOCBS3H MEXKIY
OCHOBHBIMHM KJIaCCAMH HEOPraHUYECKUX BELIECTB;

® [IPOrHO3HMPOBAThH PE3yJbTAaThl BO3ACHCTBUS PA3IUYHBIX (PAaKTOPOB HA U3MEHEHHE
CKOPOCTH XMMHYECKON PEaKLnH;

® [IPOrHO3HMPOBATh PE3YJbTAaThl BO3CHCTBUS PA3IUUHBIX (PAKTOPOB HAa CMEILIEHHUE
XUMHYECKOIO0 PaBHOBECHS.

Pa3znen IV. Muoroo0pa3ue Bemecrs
BbINyCKHUK HAay4YUTCH:

e  ONpeAeNATh NPUHAIEKHOCTh HEOPraHMUECKHX BEIIECTB K OJHOMY M3 U3yUYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

®  COCTaBIATH (POPMYJIBI BELIECTB MO UX Ha3BAHUIM;

o OMpeaAcCIIATh BAJICHTHOCTD U CTCIICHB OKHUCJICHUA 3JICMCHTOB B BCIICCTBAX

®  COCTaBJATH (DOPMYJIBI HEOPTAHUIECKUX COCTMHEHUM 110 BaJIEHTHOCTSIM U CTETIEHSIM
OKHCJICHHUS JIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB, yKa3aHHBIM B Ta0JIUIEe
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

e  00BACHATH 3aKOHOMEPHOCTH U3MEHEHHsI (PU3NYECKUX U XMMUYECKHX CBOMCTB
IMPOCTHIX BEIIECCTB (MeTaJ'IJ'IOB n HeMeTaJ'IJ'IOB) M1 UX BBICHIUX OKCH/IOB, O6paSOBaHHI)IX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPHUOJIOB;



[ ] Ha3bIBATH O6IJ_[I/IG XUMHUYCCKUC CBOﬁCTBa, xapaKTeprle JUIA prHH OKCHUOOB:
KHCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

®  Ha3BIBaTh OOIIME XMMHYECKUE CBOMCTBA, XapaKTePHBIC I KaXKIOTO U3 KJIACCOB
HEOPraHWYECKHUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

®  IIPUBOJUTH IIPUMEPHI PEAKLIUN, TOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

®  OIpPEACIATH BEIIECTBO-OKUCIUTEb U BEIIECTBO-BOCCTAHOBHUTEIb B OKHCIUTEIBLHO-
BOCCTAHOBHUTCJIIbHBIX peaKI_II/ISIX;

®  COCTaBJISATh OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHBINA OaTaHC (IIs1 H3YYCHHBIX PEAKITUi)
MO MPEJIJIOKEHHBIM CXeMaM PeaKIuii;

®  POBOAWTH JIAOOPATOPHBIC OTBITHI, ITOITBEPIKAAFOIINE XUMHIESCKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;

®  MPOBOAMTH JIAOOPATOPHBIE OIBITHI IO MOTYYSHHUIO U COOMPAHUIO ra3000pa3HBIX
BEIIIECTB: BOJIOPOIa, KUCIOPO/Aa, YTIIIEKUCIIOro ra3a, aMMHaKa; COCTaBIISITh
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® IPOrHO3MPOBATh XUMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U
CTPOCHHS;

® [IPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA NMPOSBIATH OKUCIUTENIbHbIE WIN
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTEIICHEN OKUCIICHUS 2JIEMEHTOB,
BXOJSIIUX B €r0 COCTAaB;

® BBIABJIATH CYIIECTBOBAHUE IEHETUYECKON B3aUMOCBS3H MEXY BEIIECTBAMH B
psAy: IPOCTOE BEUIECTBO — OKCUJ — FMAPOKCUJ — COJIb;

® XapaKTepHu30BaTh 0COObIE CBOICTBA KOHLIEHTPUPOBAHHBIX CEPHOM U a30THOM
KHCJIOT;

® IIPUBOAUTH IPUMEPHI YPABHEHHUN PEAKIIMii, JIEKAIIMX B OCHOBE IIPOMBIIIUIEHHBIX
CHoco0OB MOJyYeHHsI aMMHaKa, CepHONW KUCIIOTHI, YyT'yHa U CTally;

® OIIMChIBATh (1)I/I3I/I‘~IGCKI/IC U XUMHUYCCKHUEC MMPOLECCHI, ABIAIOIINCCA YaCTbIO
KpyTrOBOPOTa BELIECTB B IPUPOJIE;

® OpraHU30BbBIBATH, IPOBOJAUTH YYCHUYECKUE ITPOEKTHI I10 UCCIIEIOBAHUIO CBOMCTB
BCIICCTB, UMCIOIINX BAKHOC NPAKTHYCCKOC 3HAYCHUC.

Conep:kanue y4eOHOr0 nmpeamera
8 xiacc (2 4 B Henemo, Bcero 70 )
BBEJIEHMUE (5 4acoB)

Hpe;[MeT XUMHHU. MeToabl TO3HAHUS B XUMUU: Ha6J'IIO)IeHI/IC, 9KCIICPUMCHT, MOJICIIUPOBAHUC.
HCTOYHUKY XMMHYECKOMN HH(bOpMaLIHH, €C MOJIYUYCHHUEC, aHaJIU3 U MMPEACTABJIICHUEC €I'0 PC3YJIbTATOB.



[TonsTHE O XUMUYECKOM 3JI€MEHTE U (opMax €ro CylIECTBOBAHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U
CJIOXKHBIX BEIIECTBaX.

[IpeBpamenus BemiecTB. OTIMYNE XUMAYECKUX PEAKIIUNA OT PU3MUECKUX SBJICHUHA. Poib Xumuu B
KU3HH YeloBeka. XeMopmius u xemohoOousl.

KpaTkue cBeieHUs U3 UCTOPUU BO3HUKHOBEHUS U PA3BUTUSA XUMHUH. POJIb OTE€UECTBEHHBIX YUCHBIX B
CTAaHOBJICHMH XUMHYECKOM Haykn — paboTel M. B. JlomonocoBa, A. M. bytneposa, /.. Menzaeneena.

XuMuyeckasi CHMBOJIMKA. 3HAKH XUMHUECKHUX 3JIEMEHTOB U MTPOUCXO0XKACHNUE UX HA3BaHUM.
Xumunyeckue Gopmyisl. Uuaekcs u koo@duimeHTsl. OTHOCUTENbHBIE AaTOMHAS U MOJICKYJISIpHAS
MAacCCBI.

HpOBeI[eHI/Ie PacycToOB MaccoBOM JOJIH XUMHYCCKOT'O 3JIEMCHTA B BCIIECTBE HA OCHOBE €I'0 (bOpMYJ'IBI.

Hepnonnqecxaﬂ CuCTeéMa XUMHYCCKHUX 3JICMCHTOB J_I . MeHﬂeneeBa, €€ CTPYKTYypa: MaJibl€ U
OobIINE MEepruoabl, rpyIbl U IIOATPYIIIIbI. HepI/IO,Z[I/I‘ICCKaH CUCTCMaA KaK CIIPpaBOYHOC rmocobue JJIA
MMOJIYYCHU CBG,Z[CHPIIZ O XUMHUYCCKHUX DJICMCHTAaXx.

JdemoncTpanuu. 1. Mojenu pa3InyHbIX MMPOCTHIX M CIOKHBIX BellecTB. 2. KoIeKus cTeKIsTHHOMI
XuMHuUeckoi nmocybl. 3. Komiekius MatepuanoB U U3AeIuil U3 HUX HAa OCHOBE allIOMUHUA. 4.
BiaumopeiictBue Mmpamopa ¢ KUCJIOTOW U IOMYTHEHHE N3BECTKOBOW BOJIBI.

JlabopaTopHublie onbIThI. 1. CpaBHEHHE CBOICTB TBEPABIX KPUCTAJUIMYECKUX BEIIECTB M PACTBOPOB. 2.
CpaBHeHHE CKOPOCTH UCHApEHUs BOJIbI, OCKOIOHA U ATHIIOBOTO CIIUPTA ¢ GUIBTPOBAIBHON Oymaru.

IIpakTyeckue padorsl. 1. [IpaBuia TexHuKH 6€30aCHOCTH MpU pabOTe B XMMHUUECKOM KaOUHETE.
ITpuemsl oOparieHus ¢ 1a60paTOpHBIM 000PYAOBAaHMEM U HarpeBaTeIbHBIMU IPUOOpaMHU.

TEMA 1. ATOMbI XUMHNYECKUX 3JIEMEHTOB (10 gacoB)

ATOMEI KaK q)opMa CYHICCTBOBAHUA XUMHUUYCCKUX DJICMCHTOB. OcHOBHEBIE CBCJACHUA O CTPOCHHUU aTOMOB.
Jloka3zaTenbCcTBa CI0KHOCTH CTpoeHMs aToMoB. OnbIThl Pezepdopaa. [TnanerapHast Moaenb CTpOeHUs
aroma. CocTaB aTOMHBIX AACP: MPOTOHBI, HGI\/'ITpOHI)I. OTtHOCHUTENLHAA aTOMHas Macca. B3anuMocBsI3b
MOHATHH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAasl Macca». MI3MeHeHue uncia NpoToHOB B A1Ipe
aToMa — 00pa30BaHNe HOBBIX XMMHUYECKHX 3JIEMEHTOB. VI3MeHeHMe uncia HEHTPOHOB B AIpe aToMa —
obpazoBaHue n30TonoB. CoBpeMeHHOE ONpeieTIeHNe OHATHS «XUMHUUECKUH 3JIeMEeHT». M30TombI Kak
Pa3HOBUAHOCTH aTOMOB OJJHOTO XMMHYECKOT0 JIEMEHTA. DJIEKTPOHbI. CTPOEHHUE IJIEKTPOHHBIX
ypOBHCI\/’I ATOMOB XUMHYCCKUX 3JICMCHTOB MaJIbIX IIEPHUOOOB. ITonsTHe O 3aBCPIHICHHOM 3JICKTPOHHOM
YpOBHE.

[Tepuoanueckas cuctema xuMudeckux snemMeHToB /. 1. MeneneeBa u cTpoeHre aToMOB, (U3HMUECKUN
CMBICJI TTOPSIIKOBOT'O HOMEpa dJIeMEHTa, HoMepa TpyIIbl, HoMepa nepuoja. M3smeHenue ymcna
AJIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUUYECKOT0 3JIEMEHTa — 00pa3oBaHue
MOJIOXKUTEIBHBIX U OTPUIIATEIHHBIX HOHOB. MOoHBI, 00pa30BaHHBIE aTOMaMHU METAJUIOB M HEMETAJIOB.
[TpyuurHBI U3MEHEHUS METAIUTMYECKUX M HEMETANTHISCKUX CBOMCTB B MEPHO/IAX U TPYIIMax.
O6pazoBanue 6uHapHBIX coeanHeHuil. [lonsTre 06 noHHo# cBsizu. Cxembl 00pa30BaHMs HOHHOW CBS3H.

B3aumoneiicTBue aToMOB 3JIEMEHTOB-HEMETAIIJIOB MEXKAY CO00i — 00pazoBaHue IBYXaTOMHBIX
MOJICKYJI IPOCTBIX BCIICCTB. Kosanentnas HETMOJIsIpHAad XUMHUYCCKas CBA3b. SHGKTPOHHI)IG n
CTPYKTypHBIE (hopMyibl. B3aumoseiicTBue aToMOB HEMETAIJIOB MEXTy c000i — oOpa3oBaHue



OMHApPHBIX COCANHCHUN HEMETAIIIOB. DIICKTPOOTPHIIATEIbHOCTh. KOBaleHTHAs MOJIsipHAs CBS3b.
ITonsTue 0 BaI€eHTHOCTH KaK CBOMCTBE aTOMOB 06pa30BBIBaTB KOBAJICHTHBIC XUMHWYCCKHUEC CBA3U.
CocrasiieHue GopMyst OMHAPHBIX COCTMHEHUH 10 BaJICHTHOCTH. Haxox/1eHHe BaJICHTHOCTH 110
(dhopMyIie OMHAPHOTO COCAMHCHHUS.

B3aumoselicTBiE aTOMOB METAJIOB MEXKY CO00M — 00pa30BaHUE METAJUIMYECKUX KPUCTAIIOB.
[ToHsITHE O METATIIMYECKON CBS3H.

Jdemoncrpauuu. Mozenn aTOMOB XMMUYECKHUX 3JIEMEHTOB. [leproinueckas cCuCTEMa XUMHUYECKHUX
anemeHnToB /. 1. Menaeneesa (pa3nudnbie GOPMBI).

JlaGoparopHbie onbIThI. 3. MoJieTMpOBaHUE IPUHLIMIA JACHCTBHUS CKAaHUPYIOIIET0 MUKpOCKomna. 4.
W3zrorosnenune Mojieneil MOJIeKysl OMHAPHBIX COCAUHEHUH. 5. I3roToBIeHne MOIeNH,
WUTIOCTPUPYIOIIEH CBOMCTBA METAJTIMYECKOM CBA3H.

TEMA 2. IPOCTBIE BEIHLIECTBA (6 yacos)

[Tonoxxenue meTansioB u HemeTasioB B [lepuonuyeckoii cucteme xuMudeckux snemMenToB /1. U.
MenpeneeBa. Baxueiinue npocTeie BelecTBa — MeETaJIbl (KeNe30, aTlOMUHUHN, KalblIWid, MarHUH,
HaTpuid, Kaiuii). O0mue pu3ndecKkrue CBOMCTBa METAILIOB. BaskHEHIINe MPOCTHIC BEMIECTBA-HEMETAIIITHI,
00pa3oBaHHBIE AaTOMaMH KHCIIOPOJa, BOAOPOAA, a30Ta, cepbl, hocdopa, yriepoaa. MoneKymbl MpOCTHIX
BELIECTB-HEMETAINIOB — BOJIOPO/1a, KUCIOPO/Ia, a30Ta, TrajoreHoB. OTHOCHUTEIbHASI MOJIEKYJIIpHASI
Macca. CrlocoOOHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHX MPOCTHIX BEIIECTB
— autoTponus. AJIOTPOITHEIE MOAH(HUKAIIUN KUCIIOpoaa, (hocdopa, ooBa. MeTtauimdeckue U
HEMETAIJTNYeCKHEe CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBbHOCTh 3TOTO MOHSTHS.

Yucno Asorazpo. Konnuectso BemectBa. Mosb. MossipHast macca. MossipHbII 00beM ra3000pa3HbIX
BemecTB. KpaTHble eIMHUIIBI N3MEPEHNUsT KOJTMYECTBA BEIIECTBA — MUJUTMMOJIb M KUJIIOMOJIb,
MWIIUMOJISpHAs ¥ KWJIOMOJISIpHAsi MAacChl BEIIECTBA, MUJITTUMOJISIPHBINA M KUJIOMOJISIPHBIN 0ObeMbI
ra3000pa3HbIX BEIIECTB.

PacdeTsl ¢ ncnmonb30BaHUEM IOHATHH «KOJIUYECTBO BCIICCTBA», «MOJISIpHAA Macca», ((MOJ'IHpHBIfI
00BeM ra3oB», K4HUCJIO ABOF&I{pO».

demoncTpauun. [Tonydenue o3ona. OOpasiibl 6€710T0 U CEpOro 0JI0Ba, 6eoro u kpacHoro gocdopa.
HekoTopsie MeTanbpl 1 HEMETAUTBI C KOTMYECTBOM BerlecTBa 1 Moib. MomsipHbIi 00beM ra3000pa3HbIX
BEIIIECTB.

JlabopaTopHble onbIThI. 6. O3HAKOMJICHUE C KOJIIEKIIHEH MeTAIIOB. 7. O3HAKOMIJICHUE C KOJIJIEKITUEH
HEMETAIJIOB.

TEMA 3. COEAUHEHUA XUMHNYECKUX 2JIEMEHTOB (15 yacos)

Crenenb okucienus. CpaBHeHHE CTENIEHU OKUCIEHUS U BajleHTHOCTU. OnpesiesieHre CTeneHn
OKHCJICHUS AJIEMEHTOB B OMHApHBIX coennHeHusix. CoctaBieHune GopMys OMHAPHBIX CO- €AUHEHU,
o0muii crioco6 ux Ha3BaHUW. buHapHbIE COeAMHEHNS] METANIOB M HEMETAJJIOB: OKCHJIbI, XJIOPH/IbI,
cynbdunsl u np. CocraBienue ux Gopmyn. bunapHusle coeTMHEHU HEMETAIIOB: OKCUJIbI, JIETy4ne
BOJOPOJHBIE COEIUHEHMS, UX COCTaB M Ha3BaHus. [IpeacraBureny OKCUI0B: BOJA, YIVIEKUCIIBIN ra3,
HeraueHas u3BecTh. [IpencraBureny eTyunx BOJOPOAHBIX COEINHEHUI: XJI0POBOJOPOI M aMMHAK.
OcHoBaHus, UX COCTaB U Ha3BaHMs. PacTBopuMOcTs OcHOBaHMil B Boae. [IpeacraBureny menoyei:
THJIPOKCUBI HATPUs, Kanus U Kanbius. [lonaTue 06 nHAMKATOpax U KaUeCTBEHHBIX PEAKLIUAX.



Kucnotsl, ux cocraB u HazBanus. Kinaccudukarus kuciot. [IpencraBureny KUCIIOT: cepHasi, COsSHAs,
azoTtHas. [lonsitue o mkane kuciotHocTH (wkana pH). U3menenue okpacku nHAUKATOPOB. ColMM Kak
MIPOU3BOIHBIC KUCJIOT U OCHOBAHMI, MX COCTaB U Ha3BaHUs. PacTBOPUMOCTD COJIeil B BOJIE.
[IpencraBuTenu coiei: XJIopua HaTpus, KapooHat u Gocdat Kambiyst. AMOpPQHBIE U KPUCTATITHIECKUE
BelecTBa. MeXMOJIEKYIISIpHbIE B3aUMOICUCTBUS. THUIIBI KPUCTAIUTMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT THUIIOB KPUCTAUIMUECKHUX pemIeTok. YucTeie BemecTBa u cMecu. [Ipumepsr
KUIKHUX, TBEPJABIX M ra3000pa3HbIx cMeceld. CBOMCTBA YHMCTHIX BEIIECTB M cMecei. X cocTas.
MaccoBas 1 00beMHas JOJIM KOMIIOHEHTA CMeCH. PacueTsl, CBI3aHHbBIE C UCIIOJIb30BAaHUEM ITOHATHS
«IOJISI».

JdemoncTpauuu. OOGpasiibl OKCUIOB, KUCJIOT, OCHOBAHHUH M coJieii. MoJ1eIn KpUCTaNTMYECKUX
PEIIETOK XJIOpHIa HATpHs, aliMasa, okcuaa yriepoaa (IV). KuciaorHo-1menouynsie HHAUKATOPHI,
M3MEHEHNE UX OKPACKHU B PA3IMYHBIX CpelaX. ¥ HUBEPCAIbHBIA HHINKATOP M K3MEHEHHUE €0 OKPACKH B
pasnuuHbIX cpenax. kana pH.

JlaGopaTtopHbie onbIThI. 8. O3HAKOMJIEHUE C KOJUIEKIIMEH OKCUI0B. 9. O3HaKOMJIEHHE CO CBOMCTBAMU
ammuaka. 10. KauectBennas peakuust Ha yriekucisiil ras. 11. Onpenenenue pH pacTBOpoB KHCIIOTHI,
mesnoyu ¥ Bojbl. 12. Onpenenenue pH JIMMOHHOTO U 10;104HOTO COKOB Ha Cpe3e TUIo0B. 13.
O3HakoMyIeHHE ¢ Kosuiekuuel comneil. 14. O3HakoMIIEeHHE ¢ KOJIJIEKLHMEH BEIIECTB C pa3HbIM THUIIOM
KPUCTAJINYECKON peleTKu. M3roroBienre Moienei KpucTaIn4eckux pemeTok. 15. O3HakoMieHue ¢
00pa3IoM ropHOM MOPOIHI.

IIpakTnyeckue padorel. 2. HaGmoneHus 3a N3MEHEHUSIMA, TIPOUCXOISIIINMHE C TOPSIICH CBEUOH, U UX
onucaHue (omMalHui 3kcnepruMeHT). 3. [IpurorosiieHue pacTBopa caxapa M pac- 4eT €ro MacCoBOM
JI0JIM B PacTBOpE.

TEMA 4. UBMEHEHUS, TIPOUCXOJAIIIUE C BEHIECTBAMM (13 yacos).

[TonsiTHe sBIIEHMI, CBSI3aHHBIX C U3MEHEHHUSMH, TPOUCXOSIINMU C BEIICCTBOM. SIBIIEHNUs, CBSI3aHHBIE C
M3MEHEHUEM KPUCTAJUTMUECKOTO CTPOSHUS BEIIECTBA MPHU MTOCTOSTHHOM €T0 COCTaBe, — (PU3MUECKUE
sBieHus. usnyeckue sSBICHUS B XUMHUH: JUCTHIISAINSA, KPUCTAJUTH3aIHsl, BHITAPUBAHUE U BO3TOHKA
BEIIECTB, GUIBTPOBAHUE U IIEHTPUPYTUPOBAHUE.

SIBneHus1, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEIECTBA, — XUMUYECKUe peakuuu. [IpusHaku u ycnoBus
MIPOTEKAaHNs XUMHUECKUX peaklunii. Beinenenue TerioTel U cBeTa — peakuuu ropeHus. [lonstue o6
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIMSIX. 3aKOH COXPaHEHUSI MacChl BEIIECTB. XUMUYECKUE YPABHEHMS.
3HayeHue UHJIeKCoB U K03 uumentoB. CocTaBiieHHe YpaBHEHUH XUMUYECKUX PEaKIUii.

Pacuetsl mo xumMuueckum ypaBHeHUsM. Penienne 3a1au Ha HaX0XKI€HHUE KOJTUYECTBA, MAaCChl UITH
o0beMa NMPOJIyKTa peaklMy M0 KOJIUYECTBY, Macce WM 00beMy HCXOJIHOTO BellecTBa. PacueTs ¢
HCIIO0JIb30BAHUEM MOHATHUS «I0JIs1», KOTJ]a UCXOITHOE BEIIECTBO JIaHO B BUJIE PACTBOpA C 33JIaHHOM
MacCOBOM J0JIel pACTBOPEHHOI'O BEILIECTBA UM COAECPKUT OMPEEICHHYIO T0II0 TPUMECEH.

Peakuuu paznoxenus. [Ipeacrasnenue o ckopocty xumMudeckux peakuuil. Karanuzaropsl. @epMeHTSI.
Peakium coenunenus. Karanuruyeckre u HeKaTalTUTHYECKUE PeaKIIu, 00paTUMbIe 1 HEOOpaTUMbIE
peakuuu. Peakunu 3amerienus. P akTHBHOCTH METAJUIOB, €0 UCIIOIb30BAHUE JIUIS IPOTHO3UPOBAH s
BO3MOKHOCTH IIPOTEKAHUS PEAKLIUN MEXIY METalZIaMU U KACIOTAMH, PEAKLUi BBITECHEHUS OJTHUX
METAJUIOB M3 PACTBOPOB UX COJIeH APyruMH MeTajutaMu. Peakunn oOMeHa. Peakuuu HeTpanu3aiuy.
VYcnoBus npoTekaHus peakiuii oOMeHa B pacTBOpax 10 KOHIA. THUITbI XUMUYECKHUX PeaKIuil Ha
IIpUMeEpE CBOMCTB BOJBI. PeaKius pa3nokeHnus — 3JEKTPOJIN3 BOAbL. Peakiuu coemHeHns —



B3aUMOJICUCTBHE BOAEI C OKCHAAMU METAJLJIOB U HEMETAJIJIOB. Y CJIOBHE B3aUMOJIENCTBHUS OKCUIOB
METAJUIOB U HEMETAJUIOB ¢ BOAOoM. [lonsATHE «ruapOKCHIb». Peakiuu 3aMenennss — B3auMOAEHCTBUE
BOJIBI C MeTayuIaMu. Peakiiun oOMeHa — TUIPOIIH3 BEIIECTB.

JdemoncTpauuu. [Tpumeps! pusnueckux sABICHUN: a) TIaBlIeHUE mapaduna; 6) BO3TOHKA H0/a TN
OEH30IHOI KUCIIOTHI; B) pACTBOPEHUE OKPAILICHHBIX COJIEH; I') TU(Qy3us AYMHUCTHIX BEUIECTB C
TOpSIIEH JaMIIOUYKH HakanuBaHus. [IpuMepsl XUMUYECKUX SBJICHHIA: a) ropeHue Maraus, ¢pocdopa; 6)
B3alMO/JICICTBUE COJIIHOM KUCIOThHI C MPaMOPOM WJIM MEJIOM; B) MOJY- YeHHe ruapokcuaa meau (I11); r)
pacTBOpEHHE MOJyYeHHOT0 THAPOKCHIA B KMCII0TaX; 1) B3auMojeiicteue okcuaa Meau (1) ¢ ceproit
KHUCJIOTON MPU HArpeBaHUM; €) pa3jioKeHUeepMaHraHaTa Kaius; k) pas3jiokeHre NepoKCcuia BOJopoaa
C IIOMOIIBIO TUOKCH/Aa MapraHila U KaTaja3bl KapTodelis Wi MOPKOBH; 3) B3aUMO/JIeicTBHE
pa30aBICHHBIX KUCIOT C METANIaMH.

JlaGoparopubie onbIThl. 16. [I[pokanuBanue Meau B IJIaMEHU CIIUPTOBKU. 17. 3amenieHue Meiu B
pactBope xiopuaa meau (I1) xenezom. [IpakTuueckue paboTsl. 4. AHAIW3 MOYBBI K BOJIBI (JIOMAITHUI
sKcriepuMeHt). 5. [Ipu3Haky XUMHUYECKUX PeaKIuii.

TEMA 5. PACTBOPEHHUE. PACTBOPHI. CBOMMICTBA PACTBOPOB SJIEKTPOJIMTOB (16
4acoB)

PaCTBOpCHI/IC Kak Q)HSHKO-XI/IMH‘ICCKI/Iﬁ Imponcecc. Ilonstue o ruaparax 1 Kpucrajuioruaparax.
PaCTBopI/IMOCTB. KpI/IBbIC PaCTBOPUMOCTHU KaK MOJCJIb 3aBUCUMOCTHU paCTBOPUMOCTHU TBEPJAbIX BCIICCTB
OT TEMIICPATYPHhI. HaCBIIJ_[CHHBIC, HCHACBIIICHHBIC U IMCPECBIIICHHBIC PACTBOPLI. 3HaucHHUE PacTBOpPOB
AJI1 IpUpoabl U CEIILCKOI'O XO3SMCTBA.

[TonsiTHE 00 PAEKTPOIUTUYECKON JUCCOIMAIIMHN. DICKTPOJIUTHI K HEIJIEKTPOJIUTHI. MeXaHu3M
JUCCOITHAITUH DJICKTPOIUTOB C PA3IMYHBIM XapaKkTepoM CBsA3H. CTENeHb AIEKTPOTUTHICCKON
muccoranuu. CUIbHBIE B clla0ble 3JEKTPOJIUTHI. OCHOBHBIC MOJIO0KESHUS TCOPHH JICKTPOITHUTHICCKOM
JIACCOIHAIINH.

Honnble ypaBHeHHs peakuuid. Peakiiuu oOMeHa, uaymme 10 konna. Kinaccudukaius HOHOB U HX
CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jucconuanus KucioT U X CBOUCTBA B CBETE TEOPHH
ANEKTPOJINTUYECKON qucconuanui. MoJIeKyIsIpHbIE U HOHHBIE YpaBHEHUS peaklnil. Bzaumonencreue
KHUCJIOT C METAJJIaMU. DJIEKTPOXUMHUYECKUH Psijl HANPsDKEHU MeTauioB. B3anMoaeicTBre KUCIIOT C
OKCHJIaMHU METaJuIOB. B3anMoAeiCTBIE KUCIIOT C OCHOBAHUSIMHU — PEAKLMsI HEUTPaIU3alHH.
BsaumopeiictBue Kuciot ¢ conssMu. Mcnonab3oBanue TaOauIbl paCTBOPUMOCTH [l XapaKTEPUCTUKH
XUMHYECKHUX CBOMCTB KUCJIOT.

OcHoBaHus, ux kinaccuduxanus. J{ucconuanusi OCHOBaHHI M UX CBOMCTBA B CBETE TEOPUHU
AIEKTPOJUTUYECKON AUCconMaiu. B3anmoelicTBre ocHOBaHUM ¢ coyisiMu. Viconb30BaHue TaOIUIIBI
PacTBOPUMOCTH JJIsl XapaKTEPUCTUKN XMMHUYECKHUX CBOMCTB OCHOBaHWM. B3anmoieiicTBre menodeit ¢
OKCHJIAaMM HEMETAJIJIOB.

Coun, UX TUCCONUAIIMS U CBOMCTBA B CBETE TEOPUU AIEKTPOIUTHYECKON TUCCOIUALINH.
B3aumogeiicTBue coseii ¢ MeTamuiaMu, 0COOCHHOCTH 3TUX peakiuii. BzaumomeicTBie cosieit ¢ COMsIMH.
Hcnonb30BaHue TaOIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB COJICH.

O06001menne cBeaeHni 00 OKCHIaxX, MX KIaCCU(PUKAIMK U CBOMCTBaX. | eHeTHUeCKue psiibl MeTaia u
HEMeTaJlIa.



I'ereTmueckas CBA3b MCXKAY KiIacCaMHi HECOPraHNMYCCKUX BCIICCTB.

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkuu. OnpeneneHHe CTEIICHEH OKHCIICHUS JJIs1 DJIEMEHTOB,
o6pa3y101u1/1x BCIIECTBA PAa3HbIX KJIACCOB. PeaKHI/II/I HOHHOI'0 0OMEHA M OKHUCIIMTEIBLHO-
BOCCTAaHOBUTCIIbHBIC PCAKIINN. OKuCIUTEIb U BOCCTaAHOBHUTCIIb, OKHUCJICHUEC U BOCCTAHOBJICHUC.
CocrapncHue ypaBHeHI/Iﬁ OKHCIIUTCIBHO- BOCCTAaHOBHUTCIIbHBIX peaKLIHﬁ MCTOOM 3JICKTPOHHOI'O
Oamnanca. CoiicTBa MPOCTLIX BCUICCTB — MCTAJIJIOB U HCMCTAJIJIOB, KUCJIOT U COJICH B CBETE
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ.

JdemoncTpanuu. VcrbiTanue BEIECTB M UX PACTBOPOB HA JIEKTPONPOBOJHOCTh. 3aBUCUMOCTD
3JIEKTPONPOBOAHOCTU YKCYCHOM KHCIOTHI OT KOHIIEHTpaluu. [|BUKEeHNE OKpaIlIeHHBIX HOHOB B
AIEKTPUUYECKOM ToJie. BzaumoaeiicTBue IMHKA ¢ Cepoid, CONISTHOM KuCIoToH, xmopuaom meau (1I).
I'openune marnus. BzaumoaencTBue XJ0pHOH U CEPOBOJOPOTHOM BOJIBI.

JlaGopaTopHblie onbIThI. 18. B3anmoeiicTBie pacTBOPOB XJIOpHIa HATPHS U HUTpaTa cepedbpa. 19.
[Tonyyenue HepacTBOPUMOTO THAPOKCHIA U B3aUMOICHCTBHUE €ro ¢ KucinoTamu. 20.B3aumoneiicteue
KHUCIOT ¢ ocHOBaHUAMM. 21. B3auMoaelicTBUE KHUCIOT C OKCHUIAaMUA MeTaJUIOB. 22. B3aumMonaeiicTBue
KHUCIOT ¢ MeTaiaMu. 23. B3auMoaelcTBre KUCIIOT ¢ coaMu. 24. B3anMoaelicTBHE IIETOUEH C
KUcIHoTaMU. 25. B3zaumonencTBue mieloyeil ¢ OKCHIaMu HeMETAUIOB. 26.B3auMoielicTBie ieaIouen ¢
cosisamu. 27. [lonyueHnue u cBOMCTBAa HEPACTBOPUMBIX OCHOBaHMiL.28. B3anmoielicTBre OCHOBHBIX
OKCHJIOB ¢ KHCiIoTaMH. 29. B3auMoneiicTBre OCHOBHBIX OKCUJIOB ¢ Bojoi. 30. B3aumMoercTBue
KHCJIOTHBIX OKCHJIOB O IienoyaMu. 31. BzaumoaeiicTBre KUCIOTHBIX OKCHAOB C BOJOM. 32.
BzaumoneiictBue cojied ¢ kuciaoramu. 33. BzaunmopelicTBue coieii co menouamu. 34. Bzaumopaeiicrerue
coneil ¢ consamu. 35.B3aumoeiicTBre pacTBOPOB COJIEH ¢ METAJIIaMH.

IIpakTyeckue padorsl. 6. Penienne skcriepuMEeHTaIbHBIX 3aau.

PesepBHoe Bpemsa —5 u.

9 knacc (2 4 B Henemto, Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMsi)

BBEJEHUE. OBIIASI XAPAKTEPUCTUKA XUMHNYECKHUX 9JIEMEHTOB "
XUMHYECKWX PEAKIIUHI. MEPUOJINYECKHWHN 3AKOH U TEPUOJIUYECKAS
CUCTEMA XUMHNYECKUX 3JIEMEHTOB /I.U. MEHJIEJIEEBA (10uacoB)

XapaKkTepuCTHUKA 3JIEMEHTA MO €ro MOJIOKEHUIO B [leprnoandeckor cucteMe XuMHYECKUX AIIEMEHTOB /.
W. MenneneeBa. CBoiicTBa OKCUI0B, KUCJIOT, OCHOBaHUH U COJIEH B CBETE TEOPUH IJIEKTPOIUTUYECKOM
JUCCOIIMAIIUHU M OKUCIICHUSI-BOCCTaHOBNIEHUS. [[oHATHE O MepexoIHbIX AeMeHTaX. AM(OTEPHOCTD.
I'enernueckuii pan nepexoqHoro aneMenra. [lepuonnueckuii 3akoH u llepuoanyeckas cucrema
XUMHUYECKUX deMeHT 0B [[. . MenaeneeBa. Xumuyeckass OpraHu3anus KUBOU U HEKUBOU IPUPOIBI.
XUMHUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPbl. XUMUYECKHUE DIIEMEHTHI B KIIETKAX KUBBIX
opraHu3MoB. Makpo- u MUKpodJieMeHThl. O000IIeHNEe CBEIEHUI 0 XUMHUECKUX PEaKITHIX.
Kiaccudukanms XuMruuecKuxX peakiyii mo pa3aTudHbIM MPU3HAKAM: «YHCIIO U COCTAB PEarupyroIux u
00pa3yIomuXCcsl BEMIECTBY, «TEIIOBOM 2P HEKT», «HAMPABICHNUEY, «U3MEHEHUE CTETIeHEH OKUCIICHUS
3JIEMEHTOB, 00PA3yIOIINX pearupyrolIre BemeCcTBay, «(pazay, «MCIoIb30BaHIE KaTaIH3aTopay.
[ToHsITHE O CKOPOCTH XUMUYECKOUN peakuru. PakTopbl, BIUAIOLIME HA CKOPOCTh XUMUYECKUX PEAKLIHM.
Karanuzatops! u karanu3. MTHTHOUTOPHI. AHTHOKCHIAHTEHI.



demoncTpauuu. Paznuunsie hopmsl Tabmmisl . V1. MenneneeBa. Moenu aToMoB 37eMeHTOB 1—3-T0
nepuoioB. Mojienib CTpOCHHS 3eMHOTO 11apa (MONepeyuHbId pa3pes). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PeaKIuy OT MPUPO/Ibl PEarupyroIINX BelIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakiMy OT KOHLEHTPALMU PEarupyroniux BeIecTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakiuu OT
IJIOIIA I COMPUKOCHOBEHUS PEArupyroIINX BEIIEeCTB («KUTISIIIUMA CI10i1»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOH peakluy OT TEMIIEPATyphl pearupyroux BeniecTB. [ OMOTreHHBbIH U TeTeporeHHbIN
katanu3bl. DepMeHTaTUBHBIN KaTtanu3. THrubuposanue.

JlaGopatopHbie onbIThl. 1. [lonydeHne ruipokcria HMHKA U UCCIIEIOBAHUE €r0 CBOMCTB. 2.
MoaenupoBanue noctpoenus [lepuoauueckoit cucteMbl xuMuueckux snementoB . 1. Menaeneesa. 3.
3amernieHue xemne3oM Meu B pactBope cyibgara meau (I1). 4. 3aBUCHMOCTB CKOPOCTH XUMUUYECKON
peakMu OT IPUPOJbI pEarupyOLIMX BEUIECTB HA IPUMEPE B3aUMOACHCTBUS KUCIOT C METAJIAMU. 5.
3aBUCHMOCTb CKOPOCTH XUMHUUYECKOW PEaKIIMM OT KOHLEHTPAIMU pearupyomux BEIIeCTB Ha IPUMepe
B3aUMOJICHCTBUS LIUHKA C COJISTHOM KUCIOTON Pa3IM4YHON KOHLEHTpauu. 6. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIMU OT IUIOIIA I COMPUKOCHOBEHUS pearupyroniux BemecTs. 7. MoaenupoBanue
KUTIAIIETO CI0s1». 8.3aBUCUMOCTh CKOPOCTH XMMHYECKON peaKkIuy OT TEMIIEPATypPhl Pearupyronmx
BEILIECTB Ha MpuMepe B3aumoierictBus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCTOTHI pa3IMuHON
TeMreparypsl. 9. Pa3noxeHue nepokcuaa BOAOPOa ¢ MOMOIIbI0 okcuaa Mapranua (IV) u karanassl.
10. O6Hapyx)eHHue KaTala3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MurubupoBanue B3auMoaeiicTBU
KHUCJIOT C METAJJIAMU YPOTPOIIMHOM.

TEMA 1. METAJIJIBI (16 gacoB)

[TonoxeHne MeTauIoOB B IEPUOJUYECKON CUCTEME XUMHUYECKUX 351eMeHTOB /1. 1. Menneneena.
Merannyeckas KpUCTANIMUECKas pelleTKa U MeTaJIMyecKast Xumuueckas cBs3b. O0mmue pusndeckue
cBoiicTBa MeTaju1oB. CIUIaBbl, X CBOMCTBA U 3HaYCHHE. XMMUYECKHE CBOMCTBA METAJUIOB KAK
BOCCTAHOBUTENIEH. DIEKTPOXUMUUECKUN Pl HAIPSDKEHUN METAJJIOB U €TI0 UCIOJIb30BaHUE JUIS
XapaKTePUCTUKH XMMUYECKHX CBOMCTB KOHKPETHBIX MeTaiioB. CIocoObI MOJTyuyeHHs! METAIJIOB: TUPO-,
THJIPO- U dNIeKTpoMeTautyprus. Koppo3us Metanio u cnocodsl 60pb0bI ¢ HEl.

Ofmass x apakKTepUCTHUKAaMEIOYHBIXMeETalaioB. Meramisl B mpupoje. Ob1ue crnocoOsl
ux nonydenus. Ctpoenue atomoB. lllenounsle MeTamIbl — MPOCThIE BEIIECTBA, UX (pu3nyeckue u
XUMHUYECKHE CBOICTBa. BaxkHelne coelnHeHus EI0YHbIX METAJIOB — OKCHUJbI, THIPOKCHUIBI U COJTU
(x7opuabl, KapOOHATHI, CyNb(ATHI, HUTPATHI), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO0341CTBE.
Kanuiineie ynodpenus.

Obmas xapakTepuUCTUKAad’IeMeHTOBraunasHoinoarpynnsl Il rpynnel. CtpoeHue
aToMoB. Illennouno3eMenbHbIe METANIIBI — MPOCTHIE BEIIECTBA, UX (PU3NUECKHE U XUMHUECKHE
cBoiicTBa. BaxkHellme coeTMHEHuUs MEeT0YHO3EMENIbHBIX METAIJIOB — OKCH/JIbI, THIPOKCHIBI U COJIU
(x7opuabl, KapOOHATHI, HUTPATHI, CyIb(aTsl U GochaTrel), UX CBONCTBA U IPUMEHEHHUE B HAPOJHOM
XO35MCTBE.

AnwMuHuK. Ctpoenue aroma, pusndeckre U XMMHYECKHUE CBOICTBA MPOCTOT0 BEIIECTBA.
CoenuHeHus aTIOMUHHS — OKCHJ M TUJIPOKCHU]I, UX aM(OTEpHBIN XapakTep. BaxHeiimme comun
amoMuHus. [IpumeHenne antoMUHUA U €10 COEAMHEHUN.

Keneso.Crpoenue atoma, pu3ndeckue 1 XUMHUUECKHE CBOICTBA MPOCTOr0 BEIIECTBA.
I'enetnueckue psaasl Fe2+ n Fe3+. KauectBennsle peakunu Ha Fe2+ u Fe3+. Baxneinmue conu xenesa.
3HaueHuE JKEeJe3a, €r0 COEANHEHNH U CIUIaBOB B IPUPOJIE U HAPOJHOM XO035HCTBE.



JemoncTpanuu. O6pa31ibl METOYHBIX U IEI0YHO3EMENbHBIX MeTaJlI0B. OOpasibl CIIJIaBOB.
B3aumMozeicTBue HaTpus, JIMTHS U KaJbLUsA ¢ BOAOU. B3aumonelicTBue HaTpUsl U MarHusi ¢ KUC-
nopoaom. BzaumopeiictBue MmetaminoB ¢ Hemetaiamu. [lonydyenue runpoxcuos xenesa (11) u (III).

JlabopaTopHble onbIThI. 12. B3anumozeiicTBie pacTBOPOB KUCIIOT U COJIEH ¢ MeTayulaMu. 13.
O3znakomiieHue ¢ pyaamu xkenesa. 14. OkpaiirBaHue IIaMeH COJISIMU MIEIOYHBIX METaUIoB. 15.
B3aumopeiictBue kanbuus ¢ Bogoi. 16. [lonydyenne ruipokcuia Kajablus U UCCIEA0BaHUE €TI0 CBONUCTB.
17. IlonyuyeHue ruipokcuaa aJlOMUHUS U HCCIIE0BaHuE €ro cBOMCTB. 18.B3aumoneiicTBue xeinesa ¢
cosstHOM kucioTor. 19. [Tonyuenue ruapokcuon xenesa (I11) u (II) n u3yyenue ux cBOMCTB.

IIpakTuyeckne padorsl. 1. Pemienne skcniepuMeHTAIbHBIX 33/1a4 Ha pacliO3HABaHUE U MO- JIyYeHUe
COE€IUHEHUN METAJIOB.

TEMA 2. HEMETAJLJIBI (28 yacos)

OO6mas xapakTepucTUKa HEMETAIIOB: TTOJIOXKEHUE B ieproanueckoi cucreme . M. Menneneena,
O0COOCHHOCTH CTPOCHHUS aTOMOB, JICKTPOOTPHUIIATEIIBHOCTh KaK MEpa «HEMETAIUTMYHOCTHY, PSJI
AIEKTpOOTpHUIIaTEIbHOCTU. KpucTaminieckoe cTpoeHuE HEMETAIIOB — MPOCTHIX BEIIECTB.
Annorponusi. @u3nyeckue cBOWCTBa HEMETAIIIOB. OTHOCUTEIIBHOCTD MOHSATUN «METAILT», «HEMETAILI.

Bonopona. [lonoxenue B nepuogu4ecKoOl cucteMe XuMuaeckux anemeHnToB 1. Y. Menneneesa.
CTpOCHI/IC aToMa 1 MOJICKYJIbI. du3nyeckre 1 XMMHUUECKHE CBOICTBA BOAOpOAa, €ro noJIyudCHUC U
IIPUMEHEHHUE.

Obmas xapakTepucTukaramuoreHoB.Crpoenue atoMoB. [IpocTsie BemecTsa, ux
¢dusnveckre 1 XUMHYECKHE CBOCTBAa. OCHOBHBIE COCTUHEHHUS TaJIOTCHOB (TAJIOT€HOBOAOPO/IBI U
rajJioreHubl), X cBoiicTBa. KauecTBeHHas peakuus Ha xjaopua-uoH. Kparkue cBeneHus o xjope,
opome, hrope u ioae. [IpumeHeHe raloreHoB U UX COeTMHEHUI B HAPOIHOM XO3SHCTBE.

Cepa. Ctpoenue aToma, ajlIOTPOIHs, CBOMCTBA U MpUMeHeHHe pomOndeckoi cepbl. Okcumpl cepbl (IV)
u (VI), ux nomyuyenue, cBoiicTBa u npumeHeHune. CepoBoopo/iHas U cepHucTas KucioTel. CepHas
KHCJIOTa U €€ COJIU, X MPUMEHEHHEe B HapoIHOM Xo3saicTBe. KauecTBeHHas peakiiys Ha Cynb(ar-HuoH.

A3zot. CTpoeHue atoma 1 MOJIEKYJIbl, CBOMCTBA ITPOCTOr0 BelllecTBa. AMMUAK, CTPOEHHE, CBOICTBA,
noydeHue u npumeHenue. Conu aMMOHUs, UX cBolcTBa U mpuMmeHenue. Okcunpl azota (1) u (IV).
A3OTHAas KUCIIOTa, €€ CBOICTBA U MpUMeHeHne. HUTpaTel 1 HUTPUTHI, TpodiieMa UX COAepPKaHUS B
CENIbCKOXO03SUCTBEHHOU MPOAYKIIMH. A30THBIC y100pEHUSI.

® oc @ op.CrpoeHue atoma, aJUIOTPONUS, CBOWCTBA OO0 U KpacHOro Gocdopa, ux NpuMeHEHHE.
OcHoBHble coenuHenus: okcua ¢pocdopa (V), oprodocdopHas kuciaora u pocdarsl. DochopHbie
ynoopeHus.

Yraepoa.CrpoeHue atoma, aJuIOTPOIUS, CBOWCTBA AJNIOTPOIHBIX MOAU(PHUKALIMHN, TIPUMEHEHHE.
Oxcunst yraepona (I1) u (IV), ux cBoiicTBa u npumeHenne. KauecTBeHHas peakiiys Ha YTIIEKHUCIBINA ra3.
KapOoHaTsl: KanblUT, COAa, MOTAIll, UX 3HAYCHHE B MIPUPOJIC U )KU3HH uenoBeka. KauecTBeHHas
peaxius Ha KapOOHAT-HOH.

KpewmHuii. CrpoeHne aToMa, KpUCTAJUIMUECKUN KPEMHUI, €ro CBOMCTBa U TpuMeHeHHne. Okcng
kpemuus (IV), ero npupoansie pa3sHOBUAHOCTH. CHIIMKAThl. 3HAUEHUE COSTUHEHUH KPEMHHUS B )KUBOH U
HeXUBOU npupoze. Ilonarne o cuiaMKaTHON IPOMBIIUIEHHOCTH.



JdemoncTpauuu. OGpa3ibl TaIOTEHOB — MPOCTHIX BEIIECTB. B3anMoaeicTBHE TaIOT€HOB ¢ HATPUEM, C
almoMuHUeM. BeiTecHeHHe XJ10poM OpoMa MU 0/1a U3 pacTBOPOB UX colieil. BzaumoneiicTBue cepsl ¢
MeETaJuUIaMH, BOJOPOJAOM U KUCIOPOAOM. B3auMoeicTBue KOHIEHTPUPOBAHHOM a30THON KHUCIIOTHI €
Menplo. [loromenre yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBIEHHE MEAU U3 €€ OKCUAA
yraem. OOpasisl MPUPOIHBIX COSTUHEHUH XJI0pa, cepbl, pochopa, yriaepoaa, kpemuusi. OOpasiisl
BaXHEHIIMX JUIsI HAPOAHOTO X03s1iicTBa Cynb(aToB, HUTPATOB, KapOOHATOB, hochaTos. OOpa3LbI
CTEKJIa, KEpaMHKH, [ICMEHTA.

JlaGoparopubie onbIThl. 20. [TonydyeHue u pacrno3naBanue Bojopoja. 21. Mccinenopanue
MOBEPXHOCTHOTO HATSXKEHUS BOIbI. 22. PacTBOpeHue nepMaHranara Kajaus WM MEJIHOTO Kyropoca B
Boje. 23. 'maparamus o6e3BokeHHOTO cynbdara meau (I1). 24. M3roroBieHne rUIcoBOro oTmevarka.
25. O3HaKOMJICHUE C KOJUIEKIMEH OBITOBBIX (GUIBTPOB. 6.03HAKOMIICHHE C COCTABOM MUHEPAIbHOM
BOJbL. 27. KauecTBeHHas peakuys Ha rajnoreHua-uoHsl. 28.I1oydueHune u pacriozHaBaHUE KUCIOpOa.
29. I'openue cepbl Ha Bo3ayxe U B kuciopoze. 30.CpolicTBa pa30aBIeHHON CEPHON KUCIOTHI. 31.
W3zyuenue cBoiicTB ammuaka. 32.PacrioznaBanue coneid ammonus. 33.CBoiicTBa pa30aBieHHON a30THOM
KHCIOTHIL. 34.B3anmoielicTBHE KOHIICHTPUPOBAHHOMW a30THOM KHUCIIOTHI ¢ Mebio. 35. ['openue docdopa
Ha BO3AyXe U B kuciopoje. 36. PacioznaBanue docdaros. 37. ['opeHue yriist B KUCIOPOJE.
38.Ilonyuenue yroiapbHOU KUCIOTHI U U3y4ueHue ee cBoicTB. 39. [lepexon kapOoHATOB B
ruapokapOonatsl. 40. Paznoxxenue rugpokapbonata Hatpus. 41. [lonyuenne KpeMHEBOM KHCIOTHI U
M3Y4YECHHE €€ CBOMCTB.

HpaKTI/I‘IECKI/le paﬁoTbl. 1. Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEME «Hom‘pyrma KHUCJIopoaa».
2. Pemienne OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «Hoz[rpynna a30Ta " yriepoaar». 3.HOJ’Iy‘~IeHI/Ie,
CO6I/IpaHI/Ie H PaCIIO3HABAHUC I'a30B.

TEMA 3. OBOBIIIEHUE 3HAHUI 11O XUMMU 3A KYPC OCHOBHOM HIKOJIBI (10 yacos)

[Iepnoanueckuii 3akoH u [leproandeckas cucteMa XuMudeckux ieMeHToB /. 1. Menneneesa.
DU3NYECKUI CMBICI IOPSAIKOBOTO HOMEPA AIEMEHTA B IEPUOANYECKON CUCTEME XUMHUUYECKUX
anemeHToB /. 1. MenzeneeBa, HOMEpOB IepHOJa U IPYNIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
2JIEMEHTOB M UX COEJMHEHHUH B IEPHOJaX U IPYIIAX B CBETE MPEACTABICHUI O CTPOCHUH aTOMOB
AJIEMEHTOB. 3HAYE€HNE NIEPUOANUECKOTO 3aKOHA.

Buasl XUMHU4YECKUX CBS3€H U THUIIBI KPpUCTAJTNIMICCKUX PCHICTOK. BzauMocBs3b CTPOCHUSA U CBONCTB
BCIIICCTB.

Knaccugukarus XuMHUECKUX peaklnii 0 pa3IMyHbIM MPU3HAKaM (YMCIIO U COCTAB pearupyrolux u
00pa3yIoIIMXCsl BELIECTB; TEMIOBON 3(P(EKT; NCIOIb30BaHNE KAaTaIU3aTOPa; HalpaBJIeHUE; U3MEHEHHE
CTETIEHEH OKUCIIEHUS aTOMOB).

HpOCTBIC U CJI0’KHBIE BelllecTBa. MeTallibl 1 HEMETaJLIbL. I 'eHeTnueckue pAABI METAJLJIA, HEMCTAJLJIA U
NepexXoaHOro Merajjia. OKCI/I,Z[BI (OCHOBHBIC, aM(I)OTepHLIC n KI/ICJ'IOTHBIC), THAPOKCUIBI (OCHOBaHI/IH,
aM(I)OTCpHLIC THAPOKCUIBI U KI/ICJ'IOTLI) H COJIn: COCTaB, KJ'IaCCI/I(I)I/IKaI_II/I}I n O6H_II/IC XUMHYECKHE CBOMCTBA
B CBCTC TCOPUU 3JleKTpOJII/ITI/ITICCKOI>'I JUCCOIU- alluu U HpCIlCTaBJ'ICHI/Iﬁ O [Iponeccax OKHUCIICHUA-
BOCCTaHOBJICHHA.



TemaTuueckoe IIJIaHUPOBAHHUC!

8 KJacc
Ne HanmeHnoBanne TeMbl Bcero W3 anx
4acoB [IpakTueckue Kontposnbnsie
paboThl paboThl
1 Beenenune 5
2 Tema 1 ATOMBI XUMHYECKUX 10 1 1
3JIEMEHTOB
3 Tema 2 TIpocTeie BemecTBa 6 1
4 Tema 3 CoenuHeHUS XUMAYECKUX 15 1 1
3JIEMEHTOB
5 Tema 4 U3menenus, npoucxosmme | 13 1 1
C BEIIECTBAMH
6 Tema 5 PactBopenue. PacTBopbI. 17 1 1
CBoliCTBa PAaCTBOPOB AJICKTPOJIUTOB.
7 [TonroroBKa K UTOTOBOMY 4 1
KOHTpOJIt0. ITOroBBIN KOHTPOJIB.
HTOI0 70 4 6
9 knacc
No HawnmeHnoBaHnme TeMBI Bcero N3 Hux
4acoB [IpakTHueckue KonTtposbHbIe
paboThI paboThI
1 BBenenue 13 1
[ToBTopenue. OOmas
XapaKTePUCTUKA XUMUUYECKUX
DJICMEHTOB WM XMMHYECKHX PEAKIIHIA.
2 Tema 1 Metamnibl 18 1 1
3 Tema 2 HemeTamsr 28 3 1
4 Tema 3 O0o00IIEeHNE 3HAHUH 10 11 1
XUMUH 32 KypC OCHOBHOM IITKOJIBI
HTOI0 70 4 4




TemaTnuyeckoe NJIAHUPOBAHUE

8 Kiacc
Ne Tema ypoka Komn
4eCTBO
4acoB
Beenenue (5 yacoB)

1 IIpeamer xumuu. Bemecra. MucTpykTaxk no Th 1

2 IIpeBpamenus BemecTs. McTopust pa3BUTHS XUMUU. 1

3 3Haku (CHMBOJIBI) XUMUYECKUX dyieMeHToB. Taonuma J[.1. Menneneena. 1

4 Xumnuaeckue Gopmyiel. OTHOCHTEIbHAS aTOMHASI U MOJICKYJISIpHAs 1
Macchl. MaccoBas 0715 2JIeMEHTa B CO€IMHEHUU.

5 [TpakTiaeckas padorta Nel IIpaBuia TexHuku 6e3omacHocTa mpu padore | 1
B XMMHUYECKOM kabunete. [Ipuemsbl oOpaiieHus ¢ 1abopaToOpHbIM
000pyJOBaHUEM U HarpeBaTeIbHBIMHA TPUOOPAMH.

Tema 1 AToMbl XMMHYECKHX 3JieMeHTOB (10 yacoB)

6 CtpoeHune aToMma. 1

7 SAnpa atomoB. M30TONBI. 1

8 CTpoeHue AJIEeKTPOHHBIX 000JI0YEK aToMa 1

9 Ilepuoauyeckast cucrema U CTPOEHUE aTOMA. 1

10 Honnast xumuueckast CBs3b. 1

11 KoBajieHTHas1 HeNoJsIpHas CBA3b 1

12 KoBajieHTHas nosisipHasi CBsI3b 1

13 Metamundyeckass XUMAYECKast CBS3b 1

14 O0001eHNe U CUCTEMAaTU3ALNS 3HAHUI 10 TEME «ATOMBI XUMAYECKUX 1
HJIEMEHTOBY

15 KonTponbhas padota Nel «<ATOMBI XMMHUYECKUX 3JIEMEHTOB) 1

Tema 2 IIpoctbie BemecTBa (6 4acoB)

16 [TpocTeie BemecTBa - METAJLIBL. 1

17. ITpocTele BeniecTBa — HEMETAILIBI. AJIIIOTPONHSI. 1

18 KonuyecTBo BemecTBa. MoJsipHasi Macca BEIeCTBa. 1

19 MouisipHblii 00b€M Ta3000pa3HbIX BEIIECTB 1

20 Pemenue 3amay. Pacuersl kKoauyecTBa BENIECTBA. 1

21 KontponsHas padora Ne 2 «IIpocTsie BemecTBay 1

Tema 3 CoegnHeHNsl XUMHUYECKHX 3JIeMeHTOB (15 yacoB)

22 CreneHb OKUCICHUS 1

23 Onpenenenue crenenu okucnenus. Coctapnenue GopmMya OMHAPHBIX 11
COCTUHEHUN.

24 Baxxueiinme kiaccbl OMHApHBIX coenHEeHUH. OKCHIBL. 1

25 OcHoBaHUS 1

26 Kucnorsr

27-28 | Conu Kak MPOU3BOJHBIC KUCIOT U OCHOBAaHUM 2

29 O0600611eHrne 3HaHNH 00 OCHOBHBIX KJIacCax HEOPTaHWYCCKUX BEIIECTB 1

30 AmMopdHbBIE M KPUCTAJUINYECKHE BEIIECTBA 1




31 YucTele BEECTBAa U CMECH 1
32-33 | MaccoBas 1 o0beMHas 1011 KOMIIOHEHTOB cMecH PertieHue 3amau 2
34 [TpakTuueckas padora No2 «IIpuroroBieHue pacTBopa nmoBapeHHou conmu | 1
C ONPEAECIEHHON MAacCOBOM J0JIEH COTIN»
35 O0001enne 1 cucreMaTu3anus 3HaHuil 0o reMe « CoeTuHEHn 1
XUMHYECKHX DJIEMEHTOB)
36 Kontposbras padota No3 «CoeTMHEHHUS XUMHUYECKUX YJIEMEHTOB) 1
Tema 4 U3menenus, npoucxoasimue ¢ Bemecrsamu (13 yacon)
37 dusnueckue sBineHus. Pa3nenenue cmecei 1
38 XHUMHYECKUE PEaKIun 1
39 3aKOH COXpaHEHHUsI MacChl BENIECTB. XUMUYECKHE YPaBHEHUSI. 1
40 XHUMHYECKUE peakiuu. Peakiuu pa3iokeHus 1
41 Peaknnu coenuneHus 1
42 Peakinu 3amerenus 1
43 Peakiinu oomena 1
44 THUIbI XUMUYECKUX PEaKLMii Ha IPUMEPE CBOMCTB BOABI 1
45-46 | Pemienue pacyeTHBIX 3a/1a4 C UCMOJb30BAHUEM XUMUYECKUX YpaBHEHHH. | 2
47 ITpakTueckas u padota Ne 3 «IIpu3HaKu XUMUYECKUX PEAKIUIIN 1
48 O0001IeHrEe U cucTeEMAaTH3als 3HaHUH 110 TeMe «3MeHeHus, 1
MIPOUCXOJISIINE C BEIISCTBAMU))
49 Kontponbnas pabora Ne 4 «M3meHenus, mpoucxoasmiye ¢ Bemecrsammu» | 1
Tema 5 PacrBopenue. PacTtBopbl. CBOMCTBa pacTBOPOB 3JIEKTPOJIMTOB.
(17 vacos)
50 PactBopumocTs. Tumsl pacTBOpoOB 1
ol OCHOBHBIE TIOJIOKEHUS JIEKTPOITUTHIUECKOMN TUCCOIUALINN 1
52 Honnble ypaBHEHHsI peaklui 1
53-54 | Kucnotsl B cBete TOJI, nx knaccuukaus 1 CBOMCTBA 2
55-56 | OcHoBanums B cBete T/, nx kiraccudukamms ¥ CBOWCTBA 2
57-58 | Oxcupsl B cBetre TOJ], nx knaccuuKaiys u CBOWCTBA 2
59-60 | Comm B cBete TO/], ux xinaccudukanus u CBOHCTBA 2
61 ['eHeTnyeckas CBSI3b MEXY KJIaccaMy HEOPTaHMUECKUX BEIIECTB 1
62 OKHCINTENEHO-BOCCTAHOBHUTENBHBIE PEAKIINN 1
63 CBolicTBa N3Y4EHHBIX KJIaccoB BelecTB B ceete OBP 1
64 [Tpaktuueckaas padota Ne 4 «CBoICTBa KHCIIOT, OCHOBaHHM, OKCHJIOB U 1
coJIein»
65 O06o01Ienre 1 cucTeMaTr3als 3HaHui mo teme «PacTBopeHue. 1
PactBopbl. CBoIiCTBa pacTBOPOB AJEKTPOTHUTOBY.
66 KonTponbras padora Ne5 «PactBopenue. PactBopsl. CBolicTBa 1
pPacTBOPOB AJIEKTPOIHUTOBY.
HToroBblii KOHTPOJIb (4 yaca)
67-68 | ITogroroBka K HTOrOBOM KOHTPOJILHOM paboTe 2
69 HToroBast KOHTpOJIbHAs paboTa 1
70 AHaIn3 UTOroBON KOHTPOJIbHOM paboThI 1




9 kJacc

narta Ne Tema ypoka Konu
4eCTBO
4acoB
BBenenue. [loBropenue. O0mas XapakTepuCcTUKA XMMUYECKUX 3JIEMEHTOB U XUMUYECKUX
peakumii. (13 yacos)
1 BBOAHBII HHCTPYKTAX 1O TEXHUKE O€30MaCHOCTH 1
2 Kiaccudukanmsi HEOpraHM4eCKUX BEIIECTB. 1
3 Krnaccudukanus XuMHUECKUX PEeaKIUN M0 Pa3IMYHBIM MPU3HAKAM. 1
4 CBolicTBa Heoprannieckux emiects B ceere TOJl u OBP. 1
5 XapakTepuCcTUKa XUMUYECKOTO0 1eMeHTa Me Ha OCHOBE MOJIOKEHHS B 1
[1CX5
6 XapakTepuCcTUKa XUMUYECKOTO JIeMeHTa HeMe Ha OCHOBE MoyIokeHus B | 1
[1CX5
7 [TepexonHbie 3eMeHTH. AM(OTEPHBIE OKCHIIBI U THAPOKCHJIBI 1
8 [Tepuonnueckuii 3akoH u cucrema emeHToB J[.M.Menneneena 1
9 CxopocTh XumMHueckux peakuuii. Karanms 1
10 DaKTOPBI, BIUAIOMINE HA CKOPOCTh XMMUYECKUX PEAKIUI 1
11 KaramuzaTtopsl. Katanus 1
12 Pemenue 3ama4. PacueTsl M0 XUMUYECKUM YPABHCHHSIM, CBSI3aHHBIC C 1
MacCOBOH J0JIeH BbIXOJIa MPOIYKTa PEAKIIUU OT TEOPETUUECKH
BO3MOYXHOTO BBIXO/Ia MPOJYKTA PEAKIIMH OT TEOPETHIECKH BO3MOKHOTO.
13 Kontponbnas pabota Nel «Beenenue. [Tosropenue. OOmas 1
XapaKTEPUCTUKA XUMHYECKUX JICMCHTOB U XUMHUYCCKUX PEAKITHI»
Tema 1 Metajuibl (18uacos)
14 [Tonoxxenue metasioB B [ICXD u 0c06EHHOCTH CTPOEHUSI UX aTOMOB 1
15 ®dusnueckue cBoicTra. CruiaBbl 1
16 XVMHUYECKUE CBOWCTBA METAIIJIOB 1
17. Metannsl B ipupoae. Ob1iue cnocoObl UX NOTYyYEHUS 1
18 Koppo3us metaynos 1
19 OO611ast XapakTepUCTHKA 3JIEMEHTOB TJIABHOM MOArpyNIbl | rpynmbl 1
20 CoeIMHEeHUS MISIOYHBIX METAJIJIOB 1
21 OO11ast XapaKTepUCTHKA 3JI€MEHTOB IM1aBHON noArpynns! 11 rpynmst 1
22 CoenrHeHus MEeI0YH03eMEeTbHBIX METAJIJIOB 1
23 ANOMMHUH, ero GU3nYecKue 1 XUMUYECKHe CBOMCTBA 1
24 CoenuHeHus aTfOMUHUS 1
25 Keneso, ero ¢pusznueckrne 1 XUMUYECKUE CBOMCTBA 1
26 I'enernyeckue psapl Fe2+ u Fe3+
27 [Tpaktnyeckas pabora Nel «PemieHne sKkcriepuMeHTaIbHbIX 3a71a4 110 1
Teme «MeTambh»»
28-29 Pemenue 3amay. Pacuersl N0 XUMHUYECKUM YpaBHEHHUSIM, €CIIU OJTHO U3 2
pearupyronmx BEeIECTB B3SITO B U30BITKE.
30 O060011eH1e U cHCTeMaTH3alus 3HaHUH 10 TeMe «MeTab»
31 KonrtponbHas padoraNe2 no reme «MeTtasuibh» 1
Tema 3 Hemera/uibl (28 yacoB)
32 OO011ast XapakTepUCTHKA HeMETaLuI0B. Bo3yx 1
33 Bomopon 1
34 Bona u ee cBolicTBa. Bona B »KM3HH UellOBEKA. 1
35 OO0m1as XxapaKTepuCTHKa raJoreHOB. 1
36 CoequHeHns raIoreHoB. 1
37 Kucnopon 1




38 Cepa, ee GU3HMYECKHE U XMMHUYECKHE CBONCTBA 1

39 Oxcupl cepol (1V) u (V1) 1

40 CepHast KUCJIOTa U €€ COJIH. 1

41 [Tpaktuyeckas padora Ne2 «PemieHne s3KCriepUMEHTaIbBHBIX 33a4 110 1
teme «llonrpynmna kucinopoga»

42 A30T U ero CBOMCTBa 1

43 AMMHUaK U €ro CBOICTBa. 1

44 Conu aMMOHUSL. 1

45 A30THas KUCJIOTa U €€ CBOMCTBA. 1

46 Comu a30TUCTOM a30THOM KHUCIIOT. A30THBIC yIOOPECHHUSI 1

47 dochop 1

48 Coenunenus gocdopa 1

49 Yrnepon 1

50 Oxcuapl yraepona (1) u (1V) 1

51 YronbHast KUCIIOTa U €€ COJH. 1

52 Kpemnuuii u ero coequnenus 1

53 CuiiMkaTHasi IPOMBIIUIEHHOCTh 1

o4 [TpakTiaeckast padota Ne 3«PemieHne SKCIIepUMEHTATBHBIX 33124 110 1
teme «llonrpynmna asora u yriepona»

55-56 | Pemenne 3amau. Berancienne Macchl MPOAYKTa PEAKIUH, €CIIU JIJIS €T0 2
MOJIyYEHUS JaH PAcTBOP C OMPEICICHHON MacCOBOM T0NIel MCXOIHOTO
BEIIECTBA.

57 [Tpaktuueckas padota Ne4 «llomyuenue, cobupanue u pacro3HaBaHHe 1
ra3oB»

58 O06006meHne U cuctemMaru3anus 3HaHui 1o Teme «Hemeramsny 1

59 KonTponbnas pabora Ne3 «Hemetamis» 1

Tema 3 O0001IeHNe 3HAHMI 110 XMMMH 32 KYPC OCHOBHO# IK0JbI (11 yacoB)

60 IICX5 1.1 MeHnneneeBa u CTpOEHUE aTOMa 1

61 DneKTpooTpuiareabHOCTh. CTenenb okucieHus. CTpoeHue BenecTna 1

62 Knaccugukarus xummueckux peakunii. CKOpocTh XUMHUECKUX peakuui | 1

63 CBoiicTBa pacTBOPOB AMEKTPOIUTOB. IOHHbBIE ypaBHEHMSI 1

64 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI 1

65 Heoprannueckue BeniecTsa, MX HOMEHKJIATypa U Kilaccu(uKaIus 1

66 XapakTepHble XUMHUECKHE CBOMCTBA HEOPTaHMUECKUX BEIIECTB 1

67 Pemenne 3anau BeruncneHusno ypaBHeHUIM peakiuit 1

68 [ToaroToBka K MTOrOBOI KOHTPOJILHOW paboTe 1

69 HToroBast KOHTpOJIbHAs paboTa 1

70 AHaJIN3 UTOTOBOM KOHTPOJIBLHON pabOThI 1




