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PABOYASA ITPOI'PAMMA

1o XHMHH B 9 KJiacce

Konm4ecTBo yacos: 2 B Hezeno (68 yacos)

YpoBeHb: 6a30BBIif

Cpoxk peanusamuu nporpammst: 1 rox (2022-2023 y4ueGHbIH Tox)
Yuntens: Bansrep Mapus AnatonseBHa

Pabouasi mporpamma paspaGorana B coorBerctBHH ¢ ®3 Ne273-®3 or 29.12.2012 roma «06
oOpasosanun B Poccuiickoit ®Deneparuny»; DeneparbHOMy TOCYIApCTBEHHOMY OOPa30BATEILHOMY
CTaHZapTy OCHOBHOTO OOIIETO 00pa30BaHHs, YTBEPKAEHHOMY IIPUKa30M MHUHHCTEPCTBA 06Pa30BAHHS H
Hayki PO Nel897 or 17.12.2010 roza; Ilpukasy Munucrepcta o6pasoBanus u Hayka P® Nel577 ot
31.12.2015 1. «O BHecenun u3MeHeHHi B denepanbHbIil TOCyIapCTBEHHbI 06pa3oBaTeIbHbII CTaHAapT
OCHOBHOTO 0011[ero 06pa3oBaHusl, yTBEPKAEHHEIHA prKazoM MHUHHCTEPCTBA 06pasoBaHus U HayKu Py
Ne1897 or 17.12.2010 roma», YueGunky Xumus 9 xmacc O.C. [abpuersH, N.I".Octpoymos, C.A.
Cnazkos.- M.: Ilpocsemenue, 2020 r. OenepanbHOMy HEPEUHIO y4eOHHUKOB(IIprKa3 MHUHIIPOCBEIEHHS
Poccnn  Ne345 ot 28.12.2018 r. u mpuxas Ne 249 or 18.05.2020r.) B COOTBETCTBHH ¢ padoueii
nporpammoii Bocuutanus «MOY COII Ne 15 x. AHpeeBcKHii».

Cpok peanu3zanuu mporpamMmsl: 1oz

KosmuecTBo yacos: 2 yaca B Hezienmo (68 yacos)

KonuuecTBo KOHTPOIBHBIX paboT — 4;

KonuuectBo mpaxktuyeckux pabot — 7.



1. IMosicHuTEIbHAS 3ANIMCKA

Pabouas nporpamma no xumnu 9 kiacc ®I'OC ocHoBHOro 001Ier0 00pa3oBaHMs COOTBETCTBYET:

o  ®denepanpHOMY 3aK0HY Ne273-D3 ot 29.12.2012 rona «O6 ob6pazoannu B Poccuiickoit eaeparumy;

e ®denepanbHOMY TIOCYAAPCTBEHHOMY OOpa30BaTEbHOMY CTAaHJIAPTY OCHOBHOIO 0O0IIero oOpa3oBaHus, YTBEPKIEHHOMY IPUKAa30M
MunuctepctBa oOpazoBanus 1 Hayku PO Nel1897 ot 17.12.2010 roxa;

e [lpukazy MunucrepctBa oopazoBanus U Hayku P® Nel577 ot 31.12.2015 r. «O BHeceHUU U3MEHEHUH B (eiepalibHbIN TrOCyapCTBEHHBIH
0o0pa3oBaTeNIbHBIM CTaHAAPT OCHOBHOTO 00IIEro oOpa3oBaHMs, YTBEPXKIEHHBIM IpukazoM MuHuctepcTBa 00pa3oBaHus U Hayku PDy»
Nel897 ot 17.12.2010 roma»

e (OOpa3oBaTenbpHOM porpamMmmMme ocHOBHOTo o61miero oopazosanust MbOY K-E COIII Ne 5;

e VYuebnomy mrany MBOY K-E COII Ne5 na 2020-2021 yu.r.;

e [lpumepHoit paboueil mporpamme no xumuu noxa penakuueit O.C. T'abpuensna. Ilpenmernas nunus yue6HuKoB O.C.I'abpuensna,
N.I".OctpoymoBa, C.A.CnankoBa 8-9 knaccel.-M.: [Ipocenienue, 2019.

o Vuebnuky Xumus 8 kinacc O.C. IN'abpuensu, N.I'.Octpoymos, C.A. Crnankos.- M.: [Ipocsemnienue, 2020 T.

o  denepanpbHOMY NEepeuHI0 yueOHUKOB(TIpruKka3 MuHnmnpocserieHus: Poccuun Ne345 ot 28.12.2018 r. u mpuka3 Ne 249 ot 18.05.2020r.)

e [lomoxenuto o padoueii mporpamme MBOY K-E COIII Ne5

1.1 MecTo npeamera B y4eOHOM ILJIaHE.
B cooTBeTCTBMU C y4eOHBIM IJIAHOM IIKOJIBI, TOAOBBIM KajieHAapHbIM yueOHbIM rpadukom MBOY K- ECOII Neo5, HanuuneMm BBIXOIHBIX
u npa3agaudHbeix gHed B 2020-2021 yueGHOM rofy, pacliicaHueM YYeOHBIX 3aHATHH B yCIOBHAX MATHIHEBHOW pabodeit Hemenmu Ha 2020-
2021 y4eOHbIii TO AaHHas pabodvas mporpaMma 1o XUMHH B 9 Kilacce paccurMTaHa Ha 68 dacos.

1.2. [lnanupyembie pe3yJibTAaThl H3yUeHHsI Y4eOHOr 0 mpeaMeTa:

ITo 3aBeplIeHUIO Kypca XUMUHU Ha 3TaHE OCHOBHOT'O 00Ilero o0pa30BaHMsl BhITYCKHUKHA OCHOBHOW LIKOJIbI JOJDKHBI OBJIAJETh CIEIYIOIIUMHU
pe3yibTaTaMu:
I.  JIuunocmmnuwie pesynomamor:
1) oco3HaHME CBOEH STHUYECKOM PHHAIICKHOCTH, 3HAHUE UCTOPHU XHUMHUH U BKJIaJIa POCCHICKON XUMHYECKOW HAYKH B MUPOBYIO XHMHUIO;
2) dopmHpoBaHHE OTBETCTBEHHOI'O OTHOLICHHS K IO3HAHHIO XHMHH; TOTOBHOCTH W CHOCOOHOCTH OOY4YaIOIIUXCS K CAaMOPa3BUTHIO H
caM00Opa30BaHUI0 Ha OCHOBE H3Y4YEHHBIX (DAaKTOB, 3aKOHOB M TEOPHH XUMHM; OCO3HAHHOIO BbIOOpa M IOCTPOEHUE WHIUBHIYaTbHOMN
00pa3oBaTesIbHON TPAEKTOPHH;
3) QopmupoBaHHE ETOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, HEOTHEMIIEMO YacThI0 KOTOPOH SBJISIETCSI XUMUYECKasi KapTHHA MUPA;
4) oBNasieHHE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW PAKTUKHU, B TOM YUCIIE H XUMHYECKUM;



5) ocBoeHHE COIMATIBbHBIX HOPM, NPABHJI MMOBEICHUS, POJICH U (OPM COIMATIBHOW JKU3HH B COL[MYME, MPHUPOJEC M YaCTHOH KM3HU Ha OCHOBE
HKOJIOTUYECKOH KyJIbTYphl U 0€301acHOT0 0OpaIIeHHs ¢ BEIECTBAMU U MaTepHAIaMHU;

6) ¢dopMupoBaHHEe KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMHU M B3POCIIBIMH B IPOIECce 00pa30BaTe/IbHOM, OOIIECTBEHHO
MI0JIC3HOM, YIeOHO-UCCIIE0BATENECKOM, TBOPUECKOM U IPYTUX BUIOB JIESATEILHOCTH, CBI3aHHBIX C XUMHUEH.

Il. Memanpeomemmnoie pezyromamot:

1) omnpexenenue 1enei COOCTBEHHOTO 00y4eHHsI, TOCTAHOBKA U (GOPMYIIMpOBaHKE JUTs ceOsl HOBBIX 3a/1a4;

2) TUIAaHUPOBAHHME IYTEH JOCTHIKCHUS JKEIAeMOTO Pe3ybTaTa OOYUCHHUSI XUMHUH KaK TEOPETHUECKOTO, TaK U SKCIIEPUMEHTAILHOTO XapaKTepa;

3) CoOTHEeceHHE CBOMX JACHCTBUN C TUIAHUPYEMBIMH PE3yJbTaTaMHU, OCYIIECTBICHHE KOHTPOJS CBOCH JEATEIBHOCTH B IMPOIECCE JIOCTHIKCHUS
pe3ynbTaTta, omnpeeeHue CocoO0B IEHCTBUI MPU BBINOJHEHUU JAaO0OPATOPHBIX U MPAKTHYECKUX PabOT B COOTBETCTBUU C MPaBUIAMU TEXHUKHU
0e30I1aCHOCTH;

4) ompenencHue HCTOYHUKOB XUMHUUECKON MH(BOPMAIHH, TIOJTyIeHUE U aHan3 e€, Co3Janne HHPOPMAIIMOHHOTO MPOIYKTa U €ro Mpe3eHTAIHs;

5) wucmosb30BaHKE OCHOBHBIX MHTEIUICKTYAbHBIX OIEpallMii: aHAIM3a U CHHTE3a, CPABHEHHS U CHCTEMaTH3aIlui, 0000IICHNsT U KOHKPETH3AIIHH,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H M TIOCTPOCHUE JIOTHMYECKOTO PACCYXKICHUS W yMO3AKIIOUEHHS (MHIYKTUBHOTO, NEITyKTHBHOTO U TIO
aHAJIOTHH ) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJICPYKAHHS,;

6) yMeHHe cO3/al0T, MPUMEHSTh U PEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICIIH M CXEMbI JUTS PEHICHHs yIeOHBIX U MO3HABATEIBHBIX 3a/1a4;

7) dopMmupoBaHHE W pPa3BUTHE SKOJOTMYECKOTO MBIIUICHHS, YMEHHE MPUMEHSATh €ro B IO3HABATCIHHON, KOMMYHHUKATHBHOM, COIMAILHOMN
MpaKTHKE U Npo¢deCcCHOHATbHONW OpUEHTAIINH;

8) reHepupoOBaHUE UICH U ONPE/ICIICHIE CPEICTB, HEOOXOIMMBIX IS MX PeaTH3allnH.

1. IIpeomemmnoie pezynomamot:

BbIMyCKHUK HAYYHUTCS:

*  XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAONIOICHNUE, U3MEPEHHE, IKCIICPUMEHT;

*  ONHUCHIBATH CBOMCTBA TBEPIBIX, KUAKHX, FA3000pa3HbIX BEILIECTB, BBIJCISS UX CYILIECTBEHHbIE PU3HAKH;

*  PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHITUN «aTOM», «MOJIEKYJIa, «XUMUYECKHM 3JIEMEHT»,  «IIPOCTOE BEIIECTBOY», «CI0XKHOE
BEIIECTBOY, «BAJICHTHOCThY, «XUMHUYECKAsl PEaKIUs», UCIOb3ys 3HAKOBYIO CUCTEMY XUMHH;

*  pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHSI MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHON TEOPHUH;

*  pa3iuyaTh XUMHYECKUE U PU3NYECKHE SIBICHUS,

*  Ha3bIBaTh XUMUYECKUE DIIEMEHTHI;

*  ONpEeNeNiTh COCTAaB BELIECTB MO UX (popmyam;

*  OMpenenaTh BAJIEHTHOCTh aTOMa JIEMEHTA B COSAMHEHMSIX;

*  OMNpeneNnaTh TUI XUMHUYECKUX PEaKLIU;

*  Ha3bIBaTh NPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIHIA;

*  BBISIBJIATH PU3HAKH, CBUJIETEIbCTBYIOLIUE O MPOTEKAHUH XMMUYECKON PEaKLIMU MPH BBITOJIHEHUN XUMHUECKOTO OIIbITa;

*  CcOCTaBJIATH (GOPMYJIbI OMHAPHBIX COETUHEHU;



COCTaBJISATh YPABHEHUSI XUMUYECKUX PEAKIUI;

coOmoaaTh mpasmiia 0€301macHOi PadOThI IPU MPOBEICHUH OTIBITOB;

10JIb30BaThCs 1a00OPATOPHBIM 000PYAOBAHUEM U MOCYA0M;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB;

BBIYHCIISATH MAaCCOBYIO JOJII0 XUMHUUYECKOTO 3JIEMEHTA 110 POPMYJI€ COEAUHEHNUS;

BBIYMCIISATH KOJIMYECTBO, 00BEM MIIM MacCy BEIIECTBA M0 KOJUYECTBY, 00bEMY, MacCe PeareHTOB MU MPOIyKTOB PEaKInu;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOIMCTBA MPOCTHIX BELIECTB: KUCIOPOIa U BOJOPO/IA;

M0JIy4aTh, COOMPATh KUCIOPO/ U BOJIOPOS;

pacrno3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbI€ BEIIECTBA: KUCIOPO, BOAOPO/I;

pacKpbIBaTh CMBICIT 3aKOHA ABOTapoO;

PacKpbIBaTh CMBICI OHATUN «TEMJIOBOM 3PPEKT peakluny», «MOJIIPHBIH 00BEMY;

XapakTepu30BaTh GU3NYECKUE U XUMHUUECKHUE CBONCTBA BOJIBI;

PacKpbIBaTh CMBICII TIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJII0 paCTBOPEHHOTO BEILIECTBA B PACTBOPE;

MPUTOTOBJISATh PACTBOPHI C ONIPEACIEHHON MAaCCOBOM J10JI€H PAaCTBOPEHHOIO BEIIECTBA;

Ha3bIBAaTh COECMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapakTepu30BaTh GU3NYECKUE U XMUMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUH, COJIEH;
OTIPEIeNIATh IPUHAIEKHOCTD BELIECTB K OMPEIETICHHOMY KIIacCy COeIMHEHUM;

COCTaBIIATh (OPMYJIbl HEOPTraHUUECKUX COSIMHEHUN N3YUYEHHBIX KIJIACCOB;

MIPOBOJUTH OTBITHI, MOATBEPXKIAIOIINE XUMUUYECKHE CBOMCTBA H3YYCHHBIX KJIIACCOB HEOPIaHUYECKUX BEIECTB;
pacrno3HaBaTh OIMBITHBIM IIyT€M PACTBOPHI KMCIIOT U IIeJI0Uel 0 M3MEHEHUIO0 OKPACKH UHINKATOPA;

XapaKTepH30BaTh B3aUMOCBSI3b MEX/IY KJIACCAaMU HEOPTraHUYECKUX COCIUMHEHHIA;

packpsiBaTh cMmbic [leproanueckoro 3akona J[. 1. Menneneena;

OOBSACHATH (PU3UYECKHI CMBICT aTOMHOTO (HOPSAKOBOTO) HOMEPAa XUMHUYECKOTO 3JIEMEHTa, HOMEPOB IPYIIBI U MEpHoAa B MEPHOIUUYECKON

cucteme /1. 1. MennaeneeBa;

O0OBACHATH 3aKOHOMCPHOCTH UBMCHCHHA CTPOCHHUA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciax MaJiblX IEpUOJ0B U I'NIABHBIX MMOATPYIIIL,
XapaKTCPHU30BaATb XUMHYCCKHEC 3JICMCHTBI (OT BOJOpPOaAa A0 KaJ'IbI_[I/Iﬂ) Ha OCHOBC HX IIOJIOKCHUSA B HepHOHHQCCKOﬁ CHCTCMC I[ H. Menneneena

H 0coOeHHOCTEH CTPOCHHA UX aTOMOB;,

COCTaBJIATH CXEMBbI CTPOCHHA aTOMOB IIEPBLIX 20 sneMeHTOB nepnonnqecxoﬁ CUCTCMBI I[ H. MeHI[CJ'IeeBa;
PaCKpbIBATb CMBICII MOHATHH: «XUMHYECKas CBA3b», «QJCKTPOOTPULATCIBHOCTBY,

XapaKTCpU30BaTh 3aBUCUMOCTb (I)I/I3I/I‘leCKI/IX CBOMCTB BEIIECTB OT THUIA KpHCT&J’IJ’IH‘l@CKOﬁ peH_IéTKI/I;
ONpCACIIATE BUJ XHMHUYECKOH CBSI3H B HCOPraHNYCCKUX COCAUHCHUAX

1/1306pa>1<aTb CXEMbI CTPOCHUS MOJICKYJI BCUICCTB, O6pa3OBaHHLIX Pa3HbIMU BUJAMU XUMHWYCCKUX CBH3eﬁ;



*  pPAacCKpbIBATh CMBICI OHATHI «HOH», «KATUOH», «AHHUOHY, «3JEKTPOJIUTHIY, «HEDJICKTPOJUTBDY,  <«OJCKTPOJIMUTHYECKAs  JUCCOIHAIUSY,
«OKHUCJIUTEIIbY, «CTEIEHb OKUCICHUS», «BOCCTAHOBUTEND), KOKHUCIEHUE), KBOCCTAHOBJICHHUEY,

*  OMNpEeNeNsITh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COCIMHEHUH;

® paCKpI)IBaTI) CMBICJT TCOpI/II/I BHGKTpOHHTquCKOﬁ Aucconuanum,

*  COCTaBJISITh YPAaBHEHUS DJICKTPOJIUTHUYECKOUN TUCCOLMALMN KUCIIOT, IIEJI0OYEH, COJICH;

*  OOBSCHATH CYIIHOCTH MPOIECCA IEKTPOTUTUICCKON NTUCCONMAIUU U PEAKIINA HOHHOTO OOMEHa;

*  COCTaBJISATH IOJHBIE U COKpAIIEHHbIE MOHHBIE YpaBHEHUS PEeaKIMii 0OMeHa;

*  OIpEeleNsITh BOBMOXHOCTh MPOTEKAHUS peaKlMii HOHHOTO OOMEHa;

® HpI/IBOI[I/ITI) peaKHI/II/I, noz[TBemeLa}oume KaquTBeHHBIfI COCTaB pa3J'II/I‘-IHI:IX BCUICCTB,

*  OMpENENsITh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTAaBJIATH ypaBHeHI/IH OKHUCJIIUTCIIBHO -BOCCTAHOBUTCJIIBHBIX peaKquI;

® Ha3bIBAThH q)aKTOpI)I, BIIMSOIIIUEC HA CKOpOCTB XI/IMI/I‘-IGCKOf/i peaKHI/II/I;

® KJ'IaCCI/ICbI/II_[I/IpOBaTB XUMHUYCCKUC peaKum/I 110 pa3J'II/I‘—IHBIM HpI/ISHaKaM;

*  XapakTepU30BaTh B3aMMOCBSI3b MEXKy COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAIIOB;

*  TPOBOJUTH OIBITHI IO TOJYYCHHUIO, COOUPAHUIO U U3YUECHUIO XUMUYECKUX CBOMCTB ra3000pa3HBIX BEIICCTB: YIIICKUCIOTO Ta3a, aMMHaKa;

*  pacro3HaBaTh OMBITHBIM ITyTEM Ira3000pa3HbIC BEIIECTBA: YIVICKUCIIBIA ra3 U aMMHAK;

*  XapakTepU30BaTh B3aMMOCBS3b MEK/y COCTABOM, CTPOCHHEM M CBOMCTBAMH METAIIOB;

*  Ha3bIBaTh OPTaHMYECKHE BEIIECTBA MO WX (OpMyIe: METaH, dTaH, STUJICH, METAHOJI, STAHOJ, TJIMIIEPUH, YKCYCHAsl KHCJIOTa, aMHUHOYKCYCHAas
KHCJIOTa, CTEApUHOBAs KUCJI0TA, OJICMHOBAsI KUCJIOTA, TIIFOK03a;

*  OIICHMBATh BIUSHUE XUMUYCCKOTO 3arpsA3HEHUS OKPYKAIOIICH Cpe/ibl Ha OPTaHU3M YEJIOBEKa;

*  TpaMOTHO OOpAaIATHCS C BEIIECTBAMH B IIOBCEIHEBHOM JKU3HU;

*  ONpeaeNsITh BOBMOXXHOCTh MIPOTEKAHUS PEAKIIM HEKOTOPBIX MPEJACTABUTEICH OpPraHUnYECKUX BEIIECTB C KUCIOPOJAOM, BOJIOPOJIOM, METAIIJIaMH,
OCHOBAHMSIMH, TaJIOT€HAMM.

BbInyCKHHUK MOJIYYUT BO3MOKHOCTH HAYUYHUThCS:

*  BBIJIBUIaTh M MPOBEPATH SKCIICPUMEHTAIBHO TUIIOTE3bI O XUMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHMS, UX CIIOCOOHOCTH
BCTYMATh B XUMUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTaX PA3IMUHBIX XUMUUECKUX PEaKIU;

*  XapaKTepU30BaTh BEIECTBA IO COCTaBY, CTPOCHHMIO M CBOICTBaM, YCTaHABJIMUBAIOT MPHYMHHO-CIEICTBEHHBIC CBSI3U MEXAY JAHHBIMU
XapaKTEePUCTHKAMHU BEIIIECTBA,;

*  COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHBIE MOHHBIE YPABHEHUS MO COKPAILIEHHBIM HOHHBIM YPAaBHEHUSIM;

*  MPOTHO3UPOBATH CHOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIMTEIbHBIC WJIM BOCCTAHOBUTEIHHBIE CBOWMCTBA C YYETOM CTEMEHEH OKHCICHHS
9JIEMEHTOB, BXOJSIIMX B €TI0 COCTaB;

*  COCTaBJIITh YPABHEHUS PEAKIIMI, COOTBETCTBYIOIIUX MOCIEA0OBATENBHOCTH MIPEBPALICHINI HEOPraHUUECKUX BEIIECTB PA3IMYHbBIX KIACCOB;



*  BBIIBUTATh M IMPOBEPATH OSKCICPUMEHTAIHLHO THIIOTE3bI O pe3yIbTaTax BO3ACUCTBHS PA3IMYHBIX (DAKTOPOB HA HM3MCHCHHE CKOPOCTH
XUMHUUYECKOMN PEaKInu;

*  HCHOJIb30BaTh MPHOOPETEHHBIC 3HAHUS JJI SKOJOTUYECKUA IPAMOTHOTO MMOBEJICHUS B OKPYXKAIOIICH Cpefie;

*  HCMOJIb30BaTh MPUOOPETEHHBIC KIIOYEBHIE KOMIIETCHIIMU MPU BBITIOJHEHWHU MPOEKTOB U y4EOHO-UCCIIENOBATEIbCKUX 3a/lad M0 H3YYECHUIO
CBOMCTB, CITIOCOOOB TMOJYYCHHS U PACTIO3HABAHUS BEILIECTB;

*  00BEKTHBHO OIEHUBATH MH(POPMAIIMIO O BEIIECTBAX U XUMHUYECKHUX MPOIECccax;

*  KPUTHYECKH OTHOCHUTHCS K NICEBIOHAYYHOUN MH(MOpPMAIINH, HETOOPOCOBECTHOM peKiiaMe B CPEJICTBAX MAacCCOBOM HHGOPMAIIHH;

*  OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM 0 XUMHUH JIJISI IPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

*  CO3JAIOT MOJIETTM M CXEMBI ISl pelieHUs Y4eOHBIX W TO3HABaTEIbHBIX 3a]a4; MOHWMATh HEOOXOJIMMOCTb COOJIOJIEHUs MpeANUCcCaHuH,
MpeAyiaraeMbIX B HHCTPYKITUAX IO UCTIOJb30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U JIP.

2. Conep:xaHue y4eOHOI0 mpeaMeTa:

IToBTOpeHue u 00001IeHNE CBEEHUI IO Kypcy 8 Kkiacca

bunapasie coequHeHuss. Okcumbl cojieoOpasyromue U HecoseoOpasyronme. [ uapokcuasl: ocHOBaHusA, aM(oTepHbie, KUCIOTh. CpenHue,
KHUCJIbIC, OCHOBHBIC COJIH.

OO6oOmenre cBeleHU 0 XUMHUYECKHX peakuusx. Kimaccudukanus XMMHUECKHX PEaKIUid MO0 Pa3jIMYHbBIM OCHOBAHHUSIM: COCTaBY M UYHCITY
pearupyromux U o0pa3yroIIMXcs BEIIECTB, TEIUIOBOMY 3((EeKTy, HAMpaBICHUIO, W3MEHEHHUIO CTEIICHEH OKHCJICHUS 3JEMEHTOB, 00pa3yIoInuX
pearupyroie BemecTna, pase, HCIoJb30BaHUIO KaTaanu3aTopa.

[ToHsaTHE O CKOPOCTH XUMUUYECKON peakiuu. DaKTOPhI, BIUSIONIME HA CKOPOCTh XUMHUUYECKUX PEAKIIUN: MPUPOIa PEAarUPYIOIINX BEIIECTB, UX
KOHIICHTpAIIUs, TEMIIepaTypa, IIOoaab COMPUKOCHOBEHHSI, HATMYUE KaTaiau3aropa. Karamms.

JdemoHcTpauuu
. O3HaKOMIIEHHE € KOJUIEKIIUSIMH METAJIJIOB M HEMETAJIIOB.
. O3HakKoOMIJIEHHE C KOJUIEKLMSIMH OKCHIOB, KUCIOT U COJIEH.

3aBUCHUMOCTH CKOPOCTH XUMHYECKON peaklMK OT MPUPOIbl PEarupyIOIIUX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peakluyi OT KOHLIEHTPALMU PearupyrolInX BEIIeCTB.
. 3aBUCHUMOCTh CKOPOCTH XUMHYECKON PeaKIMK OT IJIOMAAH

COTPUKOCHOBEHHUS PEarupyrolIuX BeMECTB («KUTIAIIUI CIO»).

3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMH OT TEMIIEPATYpPhl PEarupyroIINX BELIECTB.
JlabopaTopHbIe ONbITHI

1. BsaumojeiicTBHE aMMHaKa U XJIOPOBOJOPOIA.
2.  Peakuus HeHTpaIM3aliH.



Habnronenue ternoBoro s ¢exTa peakuu HeHTpaan3anuu.

3

4.  BzaumogeiicTBue cepHOU KHCIOTHI ¢ okcuaom meu (II).

3} Pa3znoxxeHne nepoxcua BOAOPOa ¢ IOMOIIBIO KaTajaas3bl KapTodens

6. 3aBMCMMOCTBH CKOPOCTH XHMHUYECKOMN PEAKIIUK OT IIPUPOJIBI PEATMPYIOLIMX BEIECTB HA IPUMEPE B3aUMOIEHCTBUS PACTBOPOB THOCYIIb(aTa
HaTpHUsl U XJlopuaa O6apusi, THOCYNIb(aTa HaTPUsI U COJITHOM KUCIIOTHI.

7.  3aBHCHMOCTbH CKOPOCTH XMMHYECKOMN PEAKIIMH OT IIPUPOIbI METAIUIOB IIPH UX B3aUMOJIEHCTBHH C COJITHOM KHCIIOTO.

8.  3aBMCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIMHU OT IPHUPOILI KMCIOT TIPU B3aMMOJIENCTBUH HX C JKEIE30M.

9.  3aBUCHMMOCTBL CKOPOCTH XMMHYECKOW PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBHCHMOCTB CKOPOCTH XHUMUYECKOM PEAKIINK OT KOHIIEHTPALIUH.

11. 3aBHCHMOCTBH CKOPOCTH XUMHYECKOM PEAKIIMU OT IUIOMIAIN COMPUKOCHOBEHHS PEArUPYIONIUX BEMIECTB.

12. 3aBucHMOCTBH CKOPOCTH XMMHYECKOM PEAKIIMH OT KaTaau3aTopa.

XuMHYeCKHe peaKlii B PACTBOPAaXx 3JIEKTPOJUTOB

[Tonatre 00 SMEKTPONUTHUECCKOW NUCCOIUAIMU. DJIEKTPOJUTHI U HEIICKTPOJIUTH.. MEXaHH3M UCCOIUAIIMN AJICKTPOJIUTOB C PA3TUIHBIM
xapakTepoM cBsi3H. CTETeHb JIEKTPOTUTHIECKOM nucconnanun. CHIbHBIC U C1a0bIe JIEKTPOITHUTHL.

OCHOBHBIE TTOJIOKEHHUST TEOPUH IIEKTPOJUTHUECKON nuccormanuu. Kiaccudukaius noHOB U UX cBOMCTBA. KHCIOTHI, OCHOBaHUS U COJIM KaK
ANEKTPOJUTHI. VX Kiaccudukanus u 1uccoIuanmsi.

OO0mue XMMUYECKHE CBOMCTBA KHUCIOT: M3MEHEHHE OKPACKM WHIMKATOPOB, B3aMMOJICHCTBHE C METaUIaMH, OKCHJIAMHU W THIPOKCHIAMH
METaJJIOB M COJIIMU. MOJICKYJIIpHBIC M HOHHBIC (TIOJIHBIC M COKPAIIEHHBIC) YPaBHCHUS PEaKIHM.
XUMHUYECKUH CMBICIT COKPAIIEHHBIX YPAaBHEHUM. Y CIIOBUS MPOTEKAHUS PEAKIIUNA MEXKTY SJICKTPOJIUTAMU JI0 KOHIIA. Psi/T aKTUBHOCTH METAJIOB.

OOmMe XuMMHYECKHE CBOMCTBA IIEJ0YEH: B3aMMOJECHCTBHE C KHCIOTAMH, OKCHIAMH HEMETAJIOB, coisaMu. OOIIHe XUMUYECKHE CBOMCTBA
HEpPAaCTBOPUMBIX OCHOBAHUM: B3aMMOJACHCTBHE C KACIOTAMHU, PA3JIOKEHUE ITPU HAarPEBAHUM.

OO0mmre XMMHUYECKHUE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBUE C KUCIOTAMH, IIEJIOYaMH, COJIIMH U MeTajilaMu. B3auMoaecTBue KUCITBIX
COJIEH CO HICJTIOYaMHU.

I'uaponus, kak 0OMEHHOE B3aMMOJCHCTBHE COJieH ¢ BOJOH. [MApONHM3 COMM CHIBHOTO OCHOBAHHUS M CiIab0H KUCIOTHL. ['maposm3 comnm
c1aboro oCHOBaHUA U CUIIbHOM KucaoThl. [1kana pH.

CBolicTBa KHCJIOT, OCHOBAaHUM, OKCHJIOB M COJIEH B CBETE TEOPUU DICKTPOJUTHUECKON TUCCOLMAIIMU U OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX
peaKuuu.

JdeMoHcTpanuu.
. HcnpiTaHne BEIECTB U UX PaCTBOPOB HA NIEKTPOIPOBOJIHOCT.
. 3aBUCUMOCTB IEKTPONPOBOJIHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTPALIUH.

® I[BI/I)KCHI/IC OKpalICHHBIX NOHOB B 3JICKTPUYCCKOM II0JIC.



. Omnpenenenue xapakrepa Cpeasl B paCTBOPax COJIEH.
JlabopaTopHble ONBITHI.
13. Jluccoumanus caaObIX 3JIEKTPOIUTOB HA IIPUMEPE YKCYCHOM KMCIIOTHIL.
14. H3meneHue OKpacKu MHAUKATOPOB B KUCIOTHOMU CPEJIE.
15. Peakuus HelTpanu3anyy pacTBOpa MENOYH PA3IMUYHBEIMUA KMCIOTAMH.
16. Tlonyuenue ruapokcuna meau (I11).1 ero B3anmoaeiicTBUE ¢ Pa3IUYHBIMK KMCIOTAMH.
17. BsaumogeiicTBue CUIBHBIX KUCIOT ¢ okcuaoM meau (11).
18-20. B3aumoielicTBHE KUCIIOT C METaJJIaMH.
21. KagecTBeHHas peakiys Ha KApOOHAT-HMOH.
22. Tlonyuenue CTyaHSA KPEMHMEBOW KHMCIIOTHI.
23. KadecTBeHHAs peakiys Ha XJIOPHUJL - MU CyIIb(paT-HOHEI
24. VI3MeHeHME OKPAaCKM MHAUKATOPOB B IEIOYHOM CPEIE.
25. B3amMomelCTBHE IIEN0Yel ¢ YIIEKUCIIBIM Ia30M.
26. KavecTBeHHas peakiys Ha KATHOH aMMOHHSI.
27. Tlonyuenue rugpoxcuna meau (1) u ero pasnoxenue.
28. BsammogelicTBue KapOOHATOB ¢ KMCIOTAMH.
29. Tlonyuenue rugpoxcuna xenesa(lll).
30. BsammogeiicTBue *kenes3a ¢ pactBopoM cynbdara meau (11)
IIpakTHyeckue padoTbl
1. Pemenue sKkCriepMMEHTAIBHBIX 33/1a4 110 TeME «DIEKTPOIIUTUYECKAS TUCCOLHALIN»
HemeTa/uibl M MX cOeJUHEHUS

CrpoeHre aTOMOB HEMETAJIOB U uUX mosioxkeHue B llepuonmyeckoii cucteme. Psan snektpoorpunarenbHocTd. Kpucrammmyeckue pemérku
HEMETAJJIOB — MPOCTHIX BellecTB. AJUioTpornus U e€ npuuuHbl. Ou3znyeckue cBoilcTBa HeMeTauioB. O0IIMe XMMUYECKUE CBOWCTBA HEMETAIJIOB:
OKHUCJIUTEIbHBIE M BOCCTAHOBUTEIBHBIE.

l"anmorensl, cTpoeHne MX aTOMOB W MoJieKyl. PuU3MyYecKue U XMMHUYECKHE CBOWMCTBA TalloOTEHOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB
raJIorTeHOB B 3aBHCHUMOCTH OT HMX mojoxeHus B llepuoanueckoil cucteme. HaxokieHue rajloreHoB B MPUPOJE U HUX IOJNydeHUE. 3HAUYCHUE U
MPUMEHEHHE TaJIOTEHOB.

['anmoreHoBOIOPOABI M COOTBETCTBYIOIIME UM KHCIOTHI: TUIABHKOBAas, COJSHAs, OpOMOBOJOPOJHAsl, HOJOBOJOPOAHAS. [ aloreHumbl.
KauecTBeHHBIE peakIy Ha TaloreHuI-HOHBL. [IprMeHeHrne coeTMHEHH TalOTeHOB U UX OUOIOTHYECKask POIIb.

Obmas xapaktepuctuka snemMeHToB VIA-Tpynmel. Cepa B mpupoje u e€ moiydeHue. AJTOTpONHbIe MOIUGUKAIMK Cephl U UX CBOMCTBA.
XUMHUECKHE CBOMCTBA CEPBI U €€ IPUMEHEHUE.

CepoBoiopo: cTpoeHUE MOJIEKYIbI, (U3NYECKUE B XUMUYECKIE CBOMCTBA, MoTydyeHue U 3HadeHune. CepoBoiopoanas kucinota. Cynbpuabl u



ux 3HayeHue. JIroMuHOGOPEI.

Oxkcup cepsl (1V), ceparctas kuciora, cyiabdurel. KauecTBeHHas peakius Ha Cyab(QHUT-HOH.

Oxcup cepsl (VI), cepras kucnora, cynbdarel. Kpucramioruaparel. KauecTBeHHas peakiys Ha cyabdar-noH.

CepHas KHCIIOTa - CUIBHBIN 31eKTpouT. CBO¥MCTBA pa30aBIEHHON CEPHOM KHUCIIOTHI, KaK TUITMYHOU KUCIOTHI: B3aMMOJICHCTBHE C METaJlJIaMH,
OCHOBHBIMH 1 aM()OTEPHBIMH OKCUAAMH, OCHOBAHUSMHU U aM(POTEPHBIMU THIPOKCUIAMH, coJisiMu. KadecTBeHHAs peakius Ha CyJib(ar-uoH.

O6mas xapakTepucTka 31eMeHTOB VA-Tpynmbl. A30T, CTpOCHHE aTroMa U MoJieKyibl. Du3nueckne 1 XUMUYECKUe CBOMCTBA M TIPUMEHEHUE
azoTa. A30T B IPUPO/IE U €r0 OMOJOTUYECKAS POJIb.

AMMMaAK, CTpPOECHUE MOJIEKYJIBl U (PU3MUECKHE CBOMCTBA. AMMMAauHas BOJA, HAIIATBIPHBIN CIIUPT, THAPAT aMMuaka. JJOHOPHO -aKIEenTOPHBIN
MEXaHU3M 00pa3oBaHMs KaTHOHA aMMOHHMS. BoccTaHoBUTEIBHBIE CBOMCTBA aMMuaka. CoJii aMMOHUS U X MpUMeHeHne. KauecTBeHHas peakius Ha
KaTHOH aMMOHHSI.

Oxkcupl a30Ta: HECOJICOOPA3YIOIINE M KUCIOTHBIC. A30THCTAsI KHCIIOTa M HUTPUTHI. A30THAs! KACJIOTa, €€ MOJIydeHHe U cBocTBa. HuTpats!.

®ocdop, crpoenue aroma u amworponusi. Docounpl. Pochun. Oxcun docpopa(V) u oprodochopnas kucnora. Pocharel. PochopHbie
ynoopenusi. MTHCeKTUITIIBI.

OO6mrast xapakTepucTHKa 1eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOCHUSI aTOMOB, MPOCTHIX BEIIECTB M COSAMHEHUN B 3aBUCUMOCTH OT
MOJIOXKEHUs deMeHToB B [lepuogmueckoit cucreme. Yriepoid. AJUIOTPOIHbIE MOAUpUKAIUU: aiMa3, rpadut. AMOp(HBINA yriaepoa U €ro copra:
caka, aKTHBUPOBAHHBIN yrojab. AncopOmus. XuMUYeCKHe CBOKCTBa yriepoaa. KokcoxuMmudeckoe mponu3BOACTBO U ero npoaykius. KapOumas.

Oxcun yraepoma(ll): crpoenune Moyekysbl, mojaydeHue M ero cpoiictBa. Oxcup yriepona(lV): cTpoeHre MOJIEKYJbI, MOTYyYCHHUE H €ro
cBoMcTBa. YrompHas kuciaora. Coau yrobHON KHCIIOTHI: KapOOHATHI M THAPOKapOoHaThl. TeXHHYeCKas ¥ IUIIeBas coa.

Heoprannueckrue u opraHudeckre BEUIECTBA. YTIEBOAOPOIbl. XUMHUECKOE CTPOECHHUE OPraHWYEeCKHX BEIECTB, KaK MOPSAOK COEIMHEHHS
aTOMOB B MOJIEKYJI€ IO BaJICHTHOCTH.

Mertan, 3TaH, Kak MpelelbHbIe YIIeBOJAOPOIbl. OTHIEH M alleTUIeH, KaK HempeneibHble (HEHACHIIIEHHbIE) yriieBojgopoabl. ['opeHue
yraeBoaopo1oB. KauecTBeHHbIE peakIMy Ha HEMPEAeIbHBIE COSTMHEHHUSL.

OTUIOBBIN CIUPT, €ro MOoJIydeHUe, MpUMEeHeHne U (u3rnoaoruueckoe neicTaue. TpéxaroMuslil cnupt rauunepud. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CIUPTHI. YKCYCHAs - MPEJCTaBUTENb Kiacca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupone. Cununuasl u cunad. Okeun kpemuusi(1Y). KpemuueBas kucnorta u eé
COJIH.

[IpousBojacTBO cTekna u IeMeHTa. [IpoayKius CHIMKATHOW MPOMBIIUIEHHOCTU:ONTUYECKOE BOJIOKHO, Kepamuka, ¢apdop, dasHc.
OnTHyeckoe BOJIOKHO.

Hemerannel B mpupone. @pakinuoHHas MEPErOHKA >KHUIKOTO BO3[AyXa Kak CIOco0 MOMy4eHHUs KHCIOpoja, a30oTa, aproHa. [lomyueHue
docdopa, kpeMHHUs, XJI0pa, io1a. DIEKTPOIU3 PACTBOPOB.

[Tomyuenue cepHOIl KUCIOTHI: CHIPHE, XUMHU3M, TEXHOJIOTUYECKAsI CXeMa, METO] KUTISIIIETO CIIOs, TPUHIUITBI TeIII000MeHa, MPOTUBOTOKA U
uupkymsiuu. Oneym. [Ipon3BoaCTBO aMMuaKka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.

JdeMoHcTpanuu



o Kosutekius HeMeTalIoB.

e Mojienu KpUCTAUTMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHEIE.
e O30HATOP ¥ MPUHIIUIIEI €T0 PAOOTHI.

e ['opeHune HEMETaJUIOB - MPOCTHIX BEIIECTB: cepbl, hocdopa, IPEBECHOTO YIIIS.
e  OOpa31bl raJIOTEHOB - MPOCTHIX BEIIECTB.

B3anmopeicTBre TaloreHoB ¢ METalIaMH.

BriTecHenue xjiopa 6poMOM Wi H0J1a U3 pacTBOPOB UX COJEH

Kosnnexuust mpupoaHbIX COETUHEHUH XJIopa.

B3anmopeicTBre cepbl ¢ METAIIAMMU.

I'openne cepsl B kucnopoe

Konnexkuust cynbuaHbIX pyz.

KauectBennas peaxius Ha cyabpua-uoH

OO6eciBeunBaHKEe OKPAIIEHHBIX TKAHEH M IIBETOB CEPHUCTHIM Ta30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEJIBIO.
OO6yrnuBaHre OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTaB BO3TyXa».

Buneodparments! u crnaiinsl «IItnasu 6a3apby.

[Tonyuenue, coOupanue u pacrio3HaBaHUE aMMHAKa.

e Paznoxenue Ouxpomara aMMOHHUS.

e B3saumozeiicTBre KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.

e ['opeHue uyepHOro nopoxa

Pa3noxeHnue HUTpaTa Kajausi U TOPEHUE IPEBECHOTO YroJibKa B HEM

OO6pa3iel TpupoAHBIX coeauHenuit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCTIOPO/IE.

[Tonyuenue 6enoro Gocdopa 1 UCIBITAHNUE Er0 CBOMCTB

Komnekuust «O6pa3iibl IpupoIHBIX COSAMHEHUN YIIIepoiay

[Toptper H. 1. 3enunckoro. [lornomnienrie akTHBUPOBAHHBIM YIJIEM paCTBOPEHHBIX BEILIECTB WJIM T'a30B.
e VYCTpOHCTBO MPOTUBOTa3a.

e Mojenu MoJIeKya METaHa, ITaHa, 3TUJICHA U alleTUIICHA.

¢ BzanMojeiicTBre STHIICHA ¢ OPOMHOM BOJION U pacTBOPOM NEpMaHTraHaTa Kajusl.
e OOmIMe XuMUYECKHEe CBOWCTBA KUCIIOT HA MPUMEPE YKCYCHOM KUCIIOTHIL.



KauecTBenHnas peakuus Ha MHOTOATOMHBIE CIIMPTHI.

Komekmust «O0pa3ibl IPpUPOTHBIX COSAMHCHUI KPEMHUS.

Kosneknus crekna, KepaMHUKH, IEMEHTA U U3JEINI U3 HUX.

Kosnexnus npoaykuuy CUIIMKaTHOW IPOMBIIIITIEHHOCTH.

BuneogparmenTs! u cnaiias! «[Ipon3BoaACTBO CTEKIIA U [IEMEHTAY.
Komnexnns «IIpupoiHpie cCOeqMHEHNS HEMETAIIOB.

BuneodpparmenTs! u cnaiipl «PpakiuoHHas IEPETOHKA KUJIKOTO BO3IyXa»
BuneogparmenTts! u cnaiiasl «[lonydenne Bogopoa, KUCIOpoJa U raJIor€HOB 3JEKTPOIUTHUECKUM CIIOCOOOMY.
Mopenu anmapaToB AJIs IPOU3BOJACTBA CEPHOM KUCIIOTHI.

Mogenp KUIsmero ciosl.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTst u crnaiiapl «I[Ipon3BoacTBO CEpHOM KMCTOTHI».
BuneogparmenTs! u cnaiiast «I[IponsBoacTBo ammuakay.

Komnekuust «Coipb€ AJ1s OJYYEHUSI CEPHOU KUCTOTHD.

JlaGopaTopHbIe ONBITHI

31. PacnosHaBaHME ralOre€HUI-HOHOB.

32. KauecTBeHHbIE pEaKLIUK Ha CYIb(aT-uOHBL.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

34. Xumuyeckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.

35. KauecTBennble peakuun Ha pochar-HuoH.

36. IlomydeHue U CBOMCTBA YTOJIBEHOM KHCIIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-UOH.

38. TIIponyckaHue yriaekuciaoro rasa 4epes pacTBOP CHIIMKATa HATPHS.
IIpakTHyeckue padoTbl

2. V3ydyeHue CBOWCTB COJISHOM KUCIIOTHI.

3 N3yyenue CBONWCTB CEPHOMN KUCIIOTBHI.

4.  Tlony4yeHne aMMUaKa U U3y4EHHE €TO CBOMCTB.

5 [Tonmydenue yrinekucnoro raza. KauectBeHHast peakiysi Ha KapOOHAT-HOHBI.



MeTaibl 1 UX COeIMHEHUS

[Tomoxenne meramnoB B Ilepuoamyeckoil cucreMe xumuyeckux 3nemeHToB . M. MenpeneeBa, CTpO€HHE MX aTOMOB M KPHUCTAJUIOB.
Meramueckasi CBSi3b U METAUIMYECKas KpucTaummueckas pemérka. dusnueckue CBOWCTBA METAIOB: JJIEKTPO- M TEIJIOMPOBOJIHOCTb,
OTpPaXKaroIIasi ClIOCOOHOCTD, MIACTUYHOCTD. CIiaBbl YEPHBIE U IIBETHEIE.
Mertamibl Kak BOCCTAaHOBUTENHU. DJEKTPOXMMHUYECKUM Ppsii HampspKeHWd. B3auMoneicTBUE METaUIOB C HEMETalUlaMH, OKCHAAMH, KHUCIOTaMH,
COJISIMU. AJIFOMUHOTEPMHS.
CtpoeHune aTOMOB U MPOCTHIX BEMIECTB MIETOYHBIX METAUIOB. 3aBUCUMOCTh (PU3UYECKUX U XUMHUUYECKUX CBOMCTB MIEJIOYHBIX METAIJIOB OT 3apsIOB
siiep ux aToMoB. OKCHUJIBI ¥ THIPOKCHUJIBI IIETOYHBIX METAJIJIOB, UX TOJy4Y€HHEe, CBOMCTBA, MpUMeHeHne. BaxkHelIne cou meT0YHbIX METaNIOB, UX
3HAYE€HHE B )KMBOW U HEKWBOU MPHUPOJIC U B )KU3HU YEIIOBEKA.
CtpoeHne aTOMOB U MPOCTHIX BEMIECTB IIEIOYHO3EMETBHBIX METAUIOB. 3aBUCUMOCTh (DU3MUYECKHUX W XUMHUYECKHX CBOMCTB MICIOYHO3EMETHHBIX
METaJUIOB OT 3apsiaoB sfep UX aroMoB. OKCHUIBI W THAPOKCHUIBI IIEIOYHO3EMEIbHBIX METAUIOB, WX TOJy4eHHEe, CBOWCTBA W TMPHUMEHCHHE.
Baxxneiimme comu méEnovHo - 3eMeTbHBIX METAJIOB, UX 3HAYEHUE B TIPUPO/IE U )KU3HU YesoBeka. KapOoHaThl v THAPOKapOOHATHI KAJTbIIHSL.
XKéctkocTh Bombl: BpeMeHHass M mocTosiHHas. CrnocoObl ycTpaHeHHs BpeMeHHOW KECTKOCTH. CrnocoObl yCTpaHEHHs MOCTOSHHOM KECTKOCTH.
HNonutel. CoeqHEHUS aTIOMUHMS B TIPUPOJIE. XUMUUYECKHE CBOMCTBA amoMuHMs. OCOOEHHOCTH OKCHA U THAPOKCH 1A ATFOMUHUS KaK aM()OTEepHBIX
coeMHEHUH. Baxxuelme comu amroMuHus (XJI0pul, Cyiabdar).
OcobGenHoctu cTpoeHust atoma xene3a. JKene3o B mpupone. Baxueimue pynsr xeneza. Oxcunsl u runpokcuanl sxenesa(ll) u sxenesa(lll). Comm
xene3a(ll) u xenesa(lll). ObHapyxeHHe HOHOB KATHOHOB K€JIie3a B pacTBOPE. 3HAUCHUE COCTMHECHUH Kee3a.
Koppo3us xumuueckas u 3JIeKTpoXuMudeckas. 3alnura MeTajliioB OT KOppo3uu. MeTasuibl B IpUpo/Jie: B CBOOOIHOM BHJIE U B BUJE COCIUHEHUH.
[Tonsitue o metamnypruu. YépHas u uBeTHas MeTaiuyprus. [lupomMeranmyprus, ruipoMeTauTyprus, 31eKTpoMeTauTyprusi. JJoMeHHBIN mporiecc.
[lepepaboTka yyryHa B cTallb. DJIEKTPOJIU3 PACILIABOB.

JdemoHcTpauuu

o B3aumopelictBue HaTpus, TUTHS U KaJbLHs C BOJOM.

. ['openue Hatpus, Maraus u kesne3a B KUCIOPOJIE.

. Bcenbliika TepMUTHON CMECH.

. B3anmopeiicTBre cMecH MOPOIIKOB CEPbl U AKejie3a, IIMHKA U CEPBI.
. BzanMmonelicTBue allfOMUHUS ¢ KHCIOTAMU, IIEI0YaMU ¥ BOJIOM.

. B3anmopelicTBue xesne3a U MEAU C XJIOPOM.

B3aumopelicTBre Meau ¢ KOHLEHTPUPOBAHHOM CEPHOM KHCIOTON M a30THON KUCIIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHO).
. Oxpacka mI1aMeH! COEIMHEHUSMHU LET0YHbIX METAJIOB.

. Oxpacka mIaMeH! COEIMHEHUAMU IETOYHO3EMENIBHBIX METAIIJIOB .

. l"amenue u3BecTH BOIOM.

ITony4yenue KECTKON BOABI B3aUMOACUCTBUEM YITIEKUCIIOTO I'a3a C U3BECTKOBOW BOJIOM.



i YcTpanenue BpeMEHHOH KECTKOCTH KUTISTYCHUEM U JIOOaBKOU COIBI.

. YcTpaneHue NoCcToOSSHHOM KECTKOCTU J00aBKOM COMBI.

. VoHHTBI M IPUHINT MX AEHCTBUS (BUACO(PPATrMEHT).

i Kosutekuust npupoJHbIX COEIMHEHUN ATTFOMUHUSL.

. BuneodparmenTs! u crnaiifpl «OKCHJT ATIOMUHUS U €10 MOAU (UK.
[Tonyuenue ampoTepHOro ruAPOKCUAA ATIOMUHUS U HCCIIE0BAHNE €r0 CBOKCTB.
. Komnexnus «XuMu4ecKkre MICTOYHUKHN TOKA.

Pesynprarhl AIMTENBRHOTO SKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UH CTAJIBHBIX U3EJINNM B 3aBUCUMOCTH OT YCJIIOBUH IIPOLIECCOB.
. BoccranoBnenne menu u3 okcuna meau(1l) Bomopoaom.

. BuneodparmenTs! u crnaiipl «[Ipon3BoACcTBO UyryHa U CTaIN».
. BuneodparmenTs u cnaiiapl «M3nenust U3 4yryHa v cTaim.
i Buneodparments! u crnaiinbl «[Ipon3BOACTBO ATFOMUHUS.

JlaGopaTopHble ONBITHI

39. BsammogeiicTBue xenesa ¢ pactBopoM cynbdara meau(ll).
40. TlomydeHne U3BECTKOBOM BOIBI M OIBITHI C HEIA.

41. Tlonyuenume rugpoxcunos xesesza(ll) u (111).

42. KauecTBeHHBIE PEaKIIUK HA KATHOHBI XKENe3a
IIpakTHyeckue padoTbl

6.7KECTKOCTL BOBI M CIIOCOOBI €€ YCTPaHEHHUS.

7 .Pelienne 3KCIIEPUMEHTANIBHBIX 33124 110 TeMe «MeTaliby.

XMMHS U OKPY:Kalomas cpeaa
Crpoenue 3emiu: SApo, MaHTHS, 3€MHas KOpa, X XUMUYeckuil coctas. JIutocdepa u e€ xumudeckuii cocraB. Munepansl. Pysr.
Ocanounblie mopoasl. Iloae3Hple HcKkomaeMble. XMMUYSCKHI COCTaB ruipochepbl. XUMHYECKUH COCTaB aTMOCHEPHI.
M cToYyHMKH XMMUYECKOTO 3arps3sHEHUS OKpYKaromel cpebl. I 1o0anbHbIe SKOJIOTHYECKUE TPOOIeMbl YEI0BEUeCTBA: MTAPHUKOBBINA (P PEKT,
KHUCIIOTHBIE JI0K]IU, 030HOBBIE JBIPbl. MEXIyHAPOIHOE COTPYIHUYECTBO B 00JIaCTH OXpaHbl OKPYKAIOIIEH Cpellbl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enéHas XUMH».
JdemoncTpanuu
d BuneodparmenTs u cnaiiapl «CTpoeHue 3eMid U €€ XUMHUECKUN COCTaBy.
. Kosnnekuust MUHEpanoB ¥ TOPHBIX MOPOJ.
* Komnekuus «Pynbl MmeTanioBy.



Buneodparments! u cnaiiapl «I 106anbHbIe 9KOJIOTHYECKHE TPOOIEMBI YEITOBEUECTBAY.
JlabopaTopHble ONBITHI
43. W3zyuenue rpanura.

44. W3yueHue MapKHUPOBOK Pa3IMYHBIX BUIOB IPOMBILUICHHBIX M IPOJOBOILCTBEHHBIX TOBAPOB.

O06001eHe 3HAHUI MO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

MoaroroBka k OCHOBHOMY rocyapCcTBEHHOMY IK3aMeHY

Crtpoenue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XUMUYECKOTO eMeHTa B [lepuonnyeckoit cucteme. CTpoeHHE BEIIECTBA: XUMHYECKas CBA3b U

KPUCTAJUTMYECKUE PEIIETKH. 3aBUCHMOCTh CBOMCTB 00pPa30BaHHBIX AJIEMEHTAMU MPOCTHIX BEMIECTB (METAJIJIOB, HEMETAJIIIOB, 0J1arOPOIHBIX Ta30B) OT
MoJI0XKeHus nemMeHToB B [lepuoanueckoit cucreme. TUTONIOTHS HEOPraHUYECKUX BEIIECTB, JTIEHNE WX Ha KJacchl U rpynmsl. [IpencraBureny.
[Ipu3Haky 1 ycmoBUs MPOTEKAHUS XUMUUYECKUX PEAKITUN. TUTIONIOTHS XUMUUECKUX PEAKIIUN 10 Pa3IMIHBIM OCHOBAHUAM. Peakiinu HOHHOTO 0OMeHa.
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHBIC XUMUIECKHUE CBOMCTBA COJICO0Pa3yIONINX OKCHIOB, THAPOKCHIOB (OCHOBAHMM, KUCIIOT U
aM(}OTEepHBIX THAPOKCUIOB), COJICH.



3. KanennapHo-TteMaTu4yeckoe IJIAaHHPOBaHHUe MO XUMHUH 9 KJacc
Ha 2022-2023 yu.roa

Ne HaumenoBanue pasznena, TeMbl KonugectBo gacos Harta no miany Hata daxruueckas
ypoka

IToBTOpEeHuUe 1 00001IeHHE CBeIeHUIT 110 Kypcy 8 kiaacca. XuMuuyeckue peakuuu (7 4)

1 Knaccudukanus HeopraHMUeCKHX BEIIEeCTB U UX 1
HOMEHKJIaTypa
2-3 | Knaccuduxamus XMMUYECKUX PEAKITUHN 110 Pa3TMIHbIM 2
OCHOBaHUSIM
4-5 | [loHaTre 0 CKOPOCTH XUMHUYECKOM PEaKInu. 2
6. Karamm3 1
7 Bxoanas nuarnoctuueckas pabota 1

Xumuyeckue peakuuu B pacreopax (10 u)

8. DJIEKTPOJIUTHYECKAS 1
JIMCCOTIMALIUS
9. OcHOBHBIE TIOJIOKEHUSI TEOPUH IEKTPOTUTUYECKOM 1
muccormaiuu (TD]T)
10.-11 | Xumuyeckue cBOWCTBA KUCIOT KaK 3JEKTPOJIUTOB 2
12. | Xumuueckue CBOMCTBa OCHOBAHMIA KaK AJIEKTPOJIUTOB 1




13 | XuMudeckue CBOWMCTBA COJIEH KaK AJIEKTPOJIUTOB 1

14 | IlonsiTue O TUAPOIU3E COJICH 1

15 | IL.p. Ne 1. Pemenue skcriepruMEHTANIBHBIX 3aa4 T10 1
TeMe «DJIEKTPOIUTHICCKAS TUCCOTIHAIINSDY

16 O06o01eHre U cucTeMaTu3allis 3HaHui 1Mo TeMe 1
«XAMHWYECKUE PEAKIIHH B PACTBOPAX AICKTPOJIUTOBY

17 | K.p.Ne 1 no teme «XuMHUUECKHE pEaKIMU B pacTBOpax 1
AJIEKTPOJIUTORBY

HemeTanabl 4 UX coeuHeHus (25 4)

18 OO0mmas XapakTeprucTHUKa 1
HEMETAJIJIOB

19 O6mras xapakrepuctuka 31eMeHToB VIIA rpynmer — 1
raJIOTEeHOB

20 CoennHeHNs rajloreHoB 1

21 [L.p.Ne 2. «M3yueHne CBOUCTB COISTHOM KUCIOTHI» 1

22 OO6mras xapakTepucTuka 3nemMeHToB VI A - 1
xanbkoreHon. Cepa

23 CepoBoaopoa u cyiabhuabl 1

24 KucnopoaHbeie coeTMHEHHS Cephbl 1

25 [Lp. No 3. «3yueHue CBOMCTB CEPHOU KUCIOTHI» 1

26 OO0mas xapaKTepUCTHKa XUMHUYECKUX 3J1eMeHTOB VA 1
rpynmnsl. A30T

27 Ammuak. Conu aMMOHUS 1

28 [L.p.Ne 4 «IlomyueHne aMMHaKa U U3y4eHHE €ro 1

CBOWCTB»




29-30 | KucimopoaHbie cOeTMHEHUS a30Ta 2
31 docdop u ero coemuHEHUS 1
32 OOmiast xapakTepuCcTHKa 3JeMeHTOB [V A- Tpymnmbl. 1

Yraepon
33 KucnopoiHbIE COSMHEHHS yIiIepo/ia 1
34 YTeBoaopo st 1
35 ILp. Ne 5. «IlomydeHue yriaekuciaoro raza u M3y4eHue 1
€ro CBOMCTB)
36 Kucnopoacoaepxaiiye opraHmdecKiue COSTUHEHUS 1
37 KpemHuwii u ero coenuHeHus 1
38 CunukaTHasi TPOMBITIUICHHOCTh 1
39 [Tony4yeHue HEMETAIOB 1
40 [TonydyeHue BayKHEUIIUX XUMHYECKUX COCAMHEHUIN 1
HEMETaJJIOB
41 O00611eHME 10 TeMe «HeMmeTaisl 1 UX COETUHEHUS 1
42 K.p. Ne2 mo Teme: «<HemeTamibl U UX COSTUHEHUS 1
Metaniabl u ux coequHeHus (17 4)
43 OO11ast XapakTepUCTHKA METAJIIOB 1




44

XHUMHYECKHE CBOMCTBA METAJLIOB

45-46 | OOmiast xapakTepuCcTHKa 1eMeHTOB | A- Tpynms
47-48 | OOmias xapakTepucTuka smeMeHToB Il A- rpymmbt
49-50 | OOmias XapaKTepUCTHKA MISTIOTHO3EMETbHBIX
METaJUIOB
o1 XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS
52 ILp.Ne 6. «0KécTkoCTh BOJIBI M CLIOCOOBI €€
YCTpaHEHUS»
53 AIOMUHUHI U €r0 COeqUHEHNS
54 XKeneso
55 CoenuHeHns xejesa
56 IL.p. Ne 7 «Pemenue
AKCTIIEPUMEHTAIBHBIX 337124 10 TeMe «MeTautbiy
57 Koppo3sus MeTamioB u crmocoObl 3alUThI OT Hee
58 MeTtauibl B IpUpoIE.
59 ITonsTHE 0 MeTAIITYprun
60 O6006meHue 3HaHu# M0 Teme «MeTab




61

Kontponbnas padoT 3 o Teme «MeTauib

XHMHA M OKpYsKaomas cpeaa (2 4)

62 [XMMHUYECKHII COCTaB IUIAHETHI 3eMJIS 1
63 |Oxpana OKpyKaromeid cpeapl OT XUMHUYECKOTO

3arpsi3HEHUS

O000menne 3HAaHUH MO0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyaapcrBeHHoMy dk3ameny (OI) (5 4)

64 |BemecTtBa 1
65 [XuMuueckue peakiuu 1
66 |OCHOBBI HEOPraHMYECKOW XUMHUH 1
67 [KontposbHas pabotaNe4 «Torosas mo Kypcy 1

OCHOBHOM IITKOJIBI
68 |Ananu3 KOHTpOJIBHOU paboThl. [lonBeneHne UToroB 1

roJa.

Hroro: 68
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