YTBEPXIAIO
Hupexkrop MAOY COIII Nel
B.A. Curynosa

Paboyas ydyeOHas nmporpamMma Io XMMHH 9 Kiacc

m.r.T. 3a0aiikanbck, 2024-2025r.



PabGouasi nporpamma no xumMuu AJ11 9 Kiacca cocTaB/ieHA HAa OCHOBe:
1) ®enepanbroro 3akona Ne273-03 «0O06 obpazoBanuu B Poccutickoit Deaepammm»
2) ®enepalibHOTO TOCYNIaPCTBEHHOIO 00pa30BaTEeIbHOTO CTAHapPTa OCHOBHOTO OOIIETO
oOpasoBaHmsi, YTBEPKIECHHOTO MpUKa3oM MuHucTtepcTBa oOpazoBanus u Hayku PO ot
17.12.2010r. np.Nel897 ¢ namenenusimu ot 31.12.2015r. Nel577
3) IIporpammsl kypca xumuu it 8-11 kiraccoB 00111e00pa30BaTENBHBIX YUPEHKICHHUH
4) OcHOBHOM 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO 00111eT0 oOpazoBanus MAOY
COII Nel 1. 3abatikanbck
5) Honoxenus MAOY COLI Nel «O pazpaboTke nenaroraMu y4eOHbIX pabodnx
pOTrpaMM MO MpPeaMETam», YTBEPKIESHHOIO Ha MEeAarorudeCKoM COBETE
(mpotoxoit Ne 4 ot 04.05.2016r.)
C yuerom:
1) ®enepanbHoro nepeuns yueouunkoB [lpukaz Munucrepctsa mpocserieHus: PO Ne 345
ot 28.12.2018
2) HWnadopmammonnoro mucema I'Y JIIO «MPO 3aOaiikanbckuii kpait» Ne 76 ot
06.02.2019 «OO6 wuCMOAL30BaHUM YYECOHMKOB Y4YEOHO-METOAMYECKUX KOMIUJIEKTOB, HE
BOIIEIINX M UCKIIOUEHHBIX 13 DenepanbHOro nepedHs yaeOHMKOB B 00pa30BaTEIbHBIX
opraHuzanusax 3adailkaabCKOro Kpas».
3) Pacnopsokenuss Munnpocsemienuss PO ot 12.01.2021 NeP-6 « OO0 yrBepkaeHuu
METOJUYECKUX  PEKOMEHJAIMi MO  CO3JaHui0 U (QYHKIMOHHUPOBAHHUIO B
00111e00pa30BaTENbHBIX OPTAHU3AIUSIX, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH W MaJIbIX
ropogax, ILIEHTPOB  OOpa3oBaHMUS  €CTECTBEHHO-HAyYHOW W TEXHOJIOTHYECKOU
HAaIPaBJICHHOCTEN»
4) Ucionp30BaHMsI HATTISAHO-TUAAKTUYECKUX TTOCOOMH 1 00opyaoBaHus 1ieHTpa «Touka
pocTa»
VYyebnnk: Xumus. 9 xkiacc: yueb. ams obueodpasonar. opranuzanuii/ O.C. 'abpuensH,

N.T". Octpoymos, C.A. CnagkoB — 3-e uzn.— M.: IIpocsemienne,2021



IL1anupyemsie pe3yjibTaThl 0CBOCHUSA NpeaMeTa « XUMHA» B OCHOBHOM IIKOJI€e

ITo 3aBepmieHNIO Kypca XMMHH Ha 3Tall€ OCHOBHOTO OOIIEro oOpa30BaHUs BBIMTYCKHUKH

OCHOBHOM IIKOJIbI HOJIDKHBI OBJIAZICTDH CICAYIOIUMHA PC3YyJIbTaTaAMM!

Jluunocmmuuie pe3yiomamal:

Oco3nanue CBOEH 3THUUECKON MPUHAICKHOCTH, 3HAHUE UCTOPUU XMMHUU U BKJIaJ1a
POCCUKUCKON XUMUYECKON HAYKH B MUPOBYIO XUMHIO;

Dopmuposanue OTBETCTBEHHOTO OTHOIIICHHS K MO3HAHUIO XUMHUH; TOTOBHOCTH U
CIIOCOOHOCTH O0YYaIOIIUXCA K CAMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE
U3Y4YEHHBIX (DaKTOB, 3aKOHOB M TEOPUI XUMHH; OCO3HAHHOTO BHIOOpA U TTOCTPOCHUE
WHIUBUYyAIbHOM 00pa30BaTeIbHON TPAEKTOPUY;

Dopmuposanue NEIOCTHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, HEOTHhEMJIEMOU YaCThIO
KOTOPOM SIBJISIETCSI XUMUYECKAsl KAPTUHA MUPA;

Osnaodenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKU U
0O0I111eCTBEHHON TTPAKTUKH, B TOM YHCIIC U XUMHUYECKUM;

OcsoeHue colMalibHBIX HOPM, TPABUII MIOBEACHUS, PoJiel U (POPM COLUATIBHOM JKU3HU B
COIIMyMeE, TIPUPOJIE ¥ YaCTHOM KM3HU HA OCHOBE DKOJIOTUYECKON KYJIbTYphI H 0€30MaCHOTO
oOparieHus ¢ BEIieCTBaMU U MaTepUaliaMu;

Dopmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUU CO CBEPCTHUKAMU U
B3POCJIBIMHU B IpoOIecce 00pa3oBaTeIbLHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-

MCCIIEIOBATENbCKOM, TBOPUECKOW U IPYTUX BUJIOB JACSATEIBHOCTH, CBA3aHHBIX C XUMHEH.

Memanpeomemmnule pe3ynomamal:

Memanpeomemuvle pe3yrbmamsl —OCBOCHHUE Kypca « XUMUs» HA YPOBHE OCHOBHOTO
oO1ero oopaszoBanus BkItoyaeT B cooTBeTcTBUU PI'OC OO0 3 rpynmbl yHUBEpPCATbHBIX

y‘IC6HBIX JICI\/’ICTBI/II\/'II PETYIATUBHBIC, IO3HABATCIbHLIC H KOMMYHUKATHBHBIC.

Peryvinarusabie YV /I:

-CaMOCTOSITEIbHO OOHApYKUBATh U (HOPMYITUPOBATh YUEOHYIO MPOOIIEMY, ONPEAEISThH
1eh YI4EeOHOM JIeATeTbHOCTH;
- BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMbI, 0CO3HABATh KOHEUHBIN PE3yJIbTaT, BEIOMPATH U3

MNPCAIOKECHHBIX U UCKATh CaMOCTOATCIIbHO CPCACTBA JOCTHIKCHUA LCIIHN,



- COCTaBIIATh (MHAMBUIYAJIBHO WIN B TPYIINE) IJIaH PELIEHUs TPOOJIEMBI;

- paboTas 1o 1U1aHy, CBEpATh CBOM JCHCTBHS C LIEIBIO U, IPU HEOOXOAUMOCTH,
UCIIPaBJIAThH OIIMOKHA CAMOCTOSITENIBHO;

- B IMAJIOTE€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITENBHO BIPAOOTAHHBIE KPUTEPHUH

OLICHKHU.

Ilo3uasarenpHbie YVY /I

- aHaJIM3UPOBATh, CPABHUBATH, KJIACCUPUIMPOBATH U 000011aTh (PAKThI U SABJICHUS,
BBISIBJISATH IPUYMHBI U CIEICTBUS MPOCTHIX SBJICHUN;

-OCYILECTBIISITh CPAaBHEHUE, KJIACCU(UKALINIO, CAMOCTOSTEILHO BBIOMPAasi OCHOBaHUS U
KPUTEPHUH IJIs1 YKAa3aHHBIX JIOTUYECKUX OIEpaluii;

-CTPOUTH JIOTHYECKOE PACCYKJIEHNE, BKIIIOYAIOIIEE YCTAHOBIEHUE IPUYNHHO-
CJIEICTBEHHBIX CBS3€EHl;

- CO3/1aBaTh CXEMAaTUYECKHE MOJIEIH C BBIJIEICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTA;

- COCTABJIATH TE3UCHI, Pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);
-npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJHOTO BUIA B IPYro# (TadauIly B TEKCT U Mp.);
- YMETb ONPENEIATh BO3MOXHbIE HCTOUHUKN HEOOXOAUMBIX CBEIEHUH, TPOU3BOAUTD

MOUCK WH(MOPMAIUH, AHATU3UPOBATH U OIICHUBATDH €€ JOCTOBEPHOCT.

Kommyankatusaeie Y VY /1

- CIIOPUTH M OTCTAWBATh CBOIO TIO3UITUIO HE BPAXKIACOHBIM ISl OMIITOHEHTOB 00pa3oMm;

- OCYIIIECTBIIATHh B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIITb;

- OPTaHU30BBIBATH U IUIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTEIIEM U
CBEpPCTHUKAMH; OTIPEACIIATH MEJIM U (PYHKIIMA YIaCTHUKOB, CIIOCOOBI B3aUMOCHCTBUS;
MJIAHUPOBATH OOIIUE CITIOCOOBI PaOOTHI;

- yMeTh paboTaTh B TpyNIie — yCTpanuBaTh pabodre OTHOIICHUS, Y(PPEKTUBHO
COTPYJAHHMYATH U CITOCOOCTBOBATH MPOAYKTUBHOM KOOIIEpAIlUN; HHTETPUPOBATHCS B
TPYIITY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMH U
B3pPOCIIBIMU;

- YUUTHIBaTh pa3HbIE MHEHUS U UHTEPEChl, 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO.



Ilpeomemnmnuwie pezyiomamol:

B pe3yabmame U3y4erusl XumMuu 8biNYCKHUK HAYYUNCAL .

XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS , HAOIIO/IEHUE, U3MEPEHUE, IKCTICPUMEHT;
OIMHCHIBATh CBOMCTBA TBEP/BIX, )KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBACISA UX
CYILIECTBEHHbBIC MTPU3HAKHY;

pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATUN «aTOM»,«MOJIEKYJIa», «XUMHUECKUN
AIIEMEHT», «IPOCTOE BEILIECTBOY, «CI0KHOE BEIIECTBO», «BAJICHTHOCTDY, «XUMUYECKAS
peaKIys», UCIIONb3Ys 3HAKOBYIO CUCTEMY XUMUU;

PacKpbIBaTh CMBICIT 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOH Teopuu;

pasnuyaTh XUMUYECKUE U PU3NIECKHUE SIBICHUS;

Ha3bIBaTh XUMUYECKHUE DJICMEHTHI;

OIpEEIIATh COCTAaB BELIECTB MO UX (hopmynam;

OTIPEICTIATH BaJICHTHOCTh aTOMa JIEMEHTA B COCTMHEHUSX;

OTIPENIEIATh TUI XUMUUECKUX PEaKIIHiA;

Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIN;

BBISIBJISITH PU3HAKH, CBUCTEIHCTBYIOIINE O MPOTEKAHNH XUMHUYECKON PEeaKINH MPH
BBIMIOJTHEHUH XMMHUYECKOT'O OIIbITa;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COETUHEHU;

COCTaBJISITh YPABHEHUSI XUMUYECKHUX PEAKIINN;

coOmro1aTh mpaBuiia 6e30macHor paboThI MPU IPOBEICHUN OTIBITOB;

M0JIb30BAThHCS J1a0OPATOPHBIM 000PYAOBAHUEM U MOCYA0M;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIISATH MACCOBYIO JIOJTF0 XUMUYECKOTO JIEMEHTa M0 (PopMyJsie COSAMHECHNUS,
BBIUUCIIATH KOJMYECTBO, 00BEM MITH MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce
peareHTOB UJIU MPOIYKTOB PEAKIINU;

XapaKTepu30BaTh GU3NICCKUE M XUMUIECKIE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U
BOJIOPO/IA;

MOJTy4aTh, COOMPATH KUCIOPO U BOAOPO/I;

pacno3HaBaTh OMBITHBIM MyTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPOJ, BOJIOPO/L;

packpeIBaTh CMBICII 3aKOHa ABOrajpo;



PaCKpbIBATh CMBICII MOHSATUH «TETUIOBOM YPGEKT peakinm», «KMOJISPHBIA 00beM»;
XapaKTepu30BaTh GU3NUECKUE U XUMUUECKHE CBONCTBA BOJIBI,

pPacKpbIBaTh CMBICI TIOHATHUS «PACTBODY;

BBIYKCIIATh MACCOBYIO JIOJIFO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPBI C ONPEAECIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA;
Ha3bIBaTh COCAUHEHUS U3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEILIECTB;
XapaKTepu30BaTh PU3NUECKUE U XUMUUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUH, COJIEH;

ONpeaesaTh NPUHAIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJIacCy COeMHEHUM;
COCTaBJIATh (POPMYJIbI HEOPTAHUYECKUX COCITMHEHUN N3YUEHHBIX KJIACCOB;

MIPOBOAUTH OMBITHI, MOATBEPKAAOIINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB
HEOPTaHUYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KUCIIOT U IIEIOYEN IO U3BMEHEHUIO OKPACKH
WHJIUKATOPA;

XapaKTEPU30BaTh B3aUMOCBS3b MEX/y KJIacCaMU HEOPTraHUYECKUX COECTUHEHU;
packpsiBath cMbICH [lepuoanueckoro 3akoHa JI. 1. Menneneena;

OOBACHATH PU3NYECKUI CMBICT ATOMHOTO (TIOPSKOBOr0) HOMEPA XUMUYECKOTO
3JIEMEHTA, HOMEPOB TPYIIIBI U Iepuoaa B nepuoandeckoit cucreme . 1. Menneneena;
OOBACHSITH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHUS aTOMOB, CBOMCTB 2JIEMEHTOB B
npejenax MaJiblx IEPUOJIOB U TIaBHBIX MOATPYIII;

XapaKTEPU30BaTh XUMUYECKUE JIEMEHTHI (0T BOJOPOA /10 KaJbIKs) HA OCHOBE UX
noJsioxkeHus B epuoandeckoi cucreme J[. 1. MenaeneeBa u 0COOCHHOCTEHM CTPOSHUSI X
aTOMOB;

COCTaBJIATh CXEMbI CTPOEHHUS aTOMOB NEPBbIX 20 3IEMEHTOB NEPUOIUUECKOM cucTeMsbl /1.
N. Menneneena;

PACKpbIBaTh CMBICH MOHSITUI: «XUMUYECKAs CBS3bY, «JIEKTPOOTPULIATEIILHOCTDY,
XapaKTEePU30BaTh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAITUIECKOM
PELIETKY;

ONPEACIISITh BUJ XUMUUYECKOUN CBS3U B HEOPTAHUYECKUX COEAUHEHHUSIX;

M300paKkaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUJIAMU

XHUMHUYCCKUX CBHSCfI;



PacKpbIBaTh CMBICI
HNOHATUN KHMOH»,KKATUOH», KAHUOH ,«JIEKTPOIUTH» ,«HETEKTPOIUTHD,«IIIEKTPOITUTHUECK
asi IUCCOLMALINSDY, KOKUCITUTEIbY,«CTEIIEHb
OKHUCJIEHUS»,«BOCCTAHOBUTEIb,OKUCIEHUE,«BOCCTAHOBICHHUEY;

ONpEIEATh CTENEHb OKUCICHHUS aTOMA 3JIEMEHTA B COCIMHEHHH;

PacKpbIBATh CMBICI TEOPHUH IEKTPOIUTUYECKON TUCCOLUALINY;

COCTaBJIATh YPABHEHUS JIEKTPOIUTHIECKON JUCCOLUALIMY KUACIIOT, IIEJI0YEH, COJIEH;
OOBACHATH CYLTHOCTB IpOLECcCa IIEKTPOIUTUYECKON TUCCOLMALMU U peaKIUii HOHHOTO
oOMeHa;

COCTAaBJISITh MOJIHBIE U COKPALIEHHBIE HOHHBIE YPAaBHEHUS PEaKlMii 0OMeHa;

OIpeAeATh BO3MOKHOCTb POTEKAHUsI peaKluii HOHHOTO OOMEHa;

IPUBOJIUTH PEAKIIMH, TOATBEPKIAOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEILIECTB;
ONPEIEIATh OKUCIHUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHHSI OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA;

Ha3bIBATh (DAKTOPBI, BIMSIOLIIME HA CKOPOCTh XMMUYECKOW pEaKIIHH;

KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU IO Pa3IMUHBIM NIPU3HAKAM;

XapaKTEPU30BaTh B3aUMOCBSI3b MEX]ly COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAILJIOB;
IPOBOJUTH OMBITHI MO MOJIYYEHUIO, COOUPAHUIO U U3YUEHUIO XUMHUYECKHX CBOMCTB
ra3000pa3HbIX BEIECTB: YIVIEKUCIIOTO Ta3a, aMMHUaKa;

pacno3HaBaTh OMBITHBIM MMyTEM Ta3000pa3HbIe BEIIECTBA: YIJIEKUCIBIA ra3 U aMMHAK;
XapaKTEPU30BaTh B3aUMOCBS3b MEX]y COCTaBOM, CTPOCHHEM M CBOWCTBAMH METAJLJIOB,;
Ha3bIBATh OPraHUYECKHE BEIIECTBA M0 UX (OpMyJie: METaH, 3TaH, TUJICH, METaHOJI,
ATaHOJI, TIIMLEPUH, YKCYCHas KUCJI0Ta, aMUHOYKCYCHAsl KUCJI0Ta, CTEapUHOBAs KUCIIOTA,
OJIEMHOBas KMCJIOTA, III0K034;

OIICHUBATh BIUSHUE XUMUYECKOTO 3arpsiI3HEHUSI OKPYKAIOIIEH Cpeibl Ha OPraHu3M
YEJI0BEKa;

IPaMOTHO OOpaIlaThCs C BEIIECTBAMU B TOBCEIHEBHOM KU3HH;

ONpeaesaTh BOZBMOXHOCTb MPOTEKAHUS PEAKIIMi HEKOTOPBIX Mpe/ICTaBUTENEH
OpPraHUYECKUX BEUIECTB C KUCIOPOJOM, BOAOPOIOM, METAINIAMU, OCHOBAHUSIMH,

raJjorcHamMu.



BbanCKHuK noJiydum 603MONCHOCMb HAYYUIMbCA.

BBIJIBUTAaTh U MPOBEPITH IKCIIEPUMEHTATBHO TMITOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB
Ha OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYIATh B XMMUUYECKUE PEAKIIUH, O
XapaKTePE U MPOAYKTAX PA3TMYHBIX XUMUYECKUX PEAKIUN;

XapaKTEpPHU30BaTh BELIECTBA IO COCTABY, CTPOSHUIO U CBOMCTBAaM, YCTaHABIMBAIOT
IPUYUHHO-CJIEICTBEHHBIE CBS3U MEXKY JaHHBIMU XapaKTEPUCTUKAMH BEILLIECTBA,;
COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHHSI 10 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSIM;

IPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTENbHBIE UITU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIIEHUS 3JIEMEHTOB, BXOSIINX B
€ro COCTaB;

COCTaBJISITh YPABHEHHUSI PEAKIINI, COOTBETCTBYIOIIUX MOCIEA0BATEILHOCTH PEBPALLICHUN
HEOPTraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;BBIIBUTAaTh U IIPOBEPATH
HKCIEPUMEHTAIBHO THIIOTE3bI O PE3YIbTaTaX BO3ACUCTBUS Pa3IMUHbIX ()aKTOPOB Ha
U3MEHEHUE CKOPOCTU XMMUYECKONPEaKINH;

UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JJIS1 SKOJIOTUYECKU TPAMOTHOTO TOBEJCHHUS B
OKpYXarlen cpee;

UCIIOJIb30BaTh NPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHLIUU MTPU BBIMOJHEHUU IPOEKTOB U
y4e0HO-UCCIIEe0BATENbCKUX 3aa4 110 U3YYEHHIO CBOWCTB, CIOCOOOB MOJIyUYEHUs U
pacno3HaBaHMsl BEIIECTB;

00BEKTUBHO OLIEHUBATh MH(POPMAIMIO O BELIECTBAX U XUMUUYECKUX MPOLIECCax;
KPUTUYECKUA OTHOCUTHCS K TICEBJIOHAYYHOU MH(pOpMaILINK, HEJOOPOCOBECTHOM peKIame B
cpencTBax MaccoBOM MHGOpMAIINH;

0CO3HaBaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUM 110 XUMHUH IS TPAKTUYECKON AESATENBHOCTH
YEJI0BEKa;

CO3/aI0T MOJICNIM M CXEMBI JUIs PeIlIeHUs] y4eOHbBIX U MO3HABATENIbHBIX 33/1a4; TOHUMATh
HEOOXOMMOCTb COOMIOACHUS MTPEANUCAHU, TPEAIaraeéMbIX B HHCTPYKLHUAX 110

UCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.



Conep:xanue kypca xumMun 9 kiaacca

Ne rembl | HazBaHue pa3jaena, TemMbl KoJu-Bo Kountp. | IIpakr.
4acoB padoTbl | paboThI

['maBa 1 O060011eHue 3HaHui 1Mo Kypcy 8 7 [Ip.pad

KJ1acca. XMMUYECKHUE PEaKINU

['naBa 2 XHUMHUYECKHE PEAKIIUU B paCTBOPAxX 12 1 1

['naBa 3 HemeTamibl u ux cCOeIUHEHUS 29 1 4

['naBa 4 Mertaibl 1 UX COSTUHEHHUS 13 1 2

['maBa 5 XUMHS U OKpyXKarowas cpeaa 2 - -

I'maBa 6 O00011eHNEe 3HaHUN 1O XUMHUH 3a 4 1 -

KypC OCHOBHOM MIKOJIbI (3u+14)

HToroseliil ypok 1 - -

Hroro 68 4 7

Coaepxkanue nporpamMmmbl
Xumus 9 kaace

(68 yacos, 2 yaca B He1eJI10)

I'nasa 1. IloBTopeHue u 00001mIeHNEe 3HAHUH 110 Kypcy 8 Kiacca. Xumuueckue
peakuuu (7 4)

bunapnsie coequHenus. OKCHIbI cosieoOpasyrole U HecosieoOpasyromue. ['uapoKcuib:
OCHOBaHMs, aMm(pOTepHbIE, KUCIOThI. CpeHne, KUCIIbIE, OCHOBHBIE COJIU.
O06001IeHre CBEACHUI 0 XUMUYECKUX peakiusax. Kimaccudukammss XuMUIeCcKuX peakiiun
10 Pa3JIMYHBIM OCHOBAHUSAM: COCTABY U YHCIY Pearupyrommx u o0pa3yromuxcs BEIIeCTB,
TerIoBoMy 3G (DEKTy, HalpaBIECHUIO, U3MEHEHUIO CTENEHEW OKUCIIEHUS 3JIEMEHTOB,
00pa3yoIux pearupyromme BeecTBa, Gpase, UCIOIb30BAHUIO KaTallu3aTopa.
[ToHsTHE O CKOPOCTU XUMUUYECKOM peaknu. DakTophl, BIUAIOIIUE HA CKOPOCTh
XUMHUYECKUX PEAKLINN: MPUPOJA PEATUPYIOIIMNX BEMIECTB, UX KOHLEHTPALIMS,
TEMIIEPATYpa, IJIOIIAAb COIPUKOCHOBEHNUs, HAINYNE KaTanu3aropa. Karanmms.
JdeMoHcTpanuu
-O3HaKOMJIEHUE C KOJUIEKIIUSIMUA METAVIOB U HEMETAJLIOB.

-O3HaKOMIJICHHE C KOJUICKOUAMM OKCHA0B, KUCJIOT U COJICH.



-3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT MPUPOJIbl PEArUPYIOIINX BEIIECTB.
-3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT KOHIEHTPAIIUU PEarupyroux
BEIIIECTB.

-3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEaKIMu OT IUIOIIAIN

CONPUKOCHOBEHUS PEArupyronInX BEIIECTB («KUIISIIUN CIIOMN»).

-3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT TEMIIEPATYyPhl pearupyroinx BEIIECTB.
JlaGopaTopHblie ONBITHI

1. BzaumoieiicTBEe aMMuaKa M COJITHOM KUCIIOTHI.

2. Peakmus HeHTpaM3aum.

3.Hab6monenue TemmoBoro 3ddexra peakiinu HeuTpaau3aiim.

4.B3auMojielicTBUE CEPHOM KHUCTOTHI ¢ okcuaom meau (11).

5.Paznoxkenue nepokcuaa BoJ0OPO/aa ¢ MOMOIIBIO KaTajia3bl KapTodes
6.3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT MPUPO/IbI pearupyrorux BEIIECTB Ha
puMepe B3auMOISHCTBHUS PAaCTBOPOB THOCYJIb(aTa HATPUS U XJIopuIa Oapusi,
TUOCYJb(haTa HATPUSI U COJITHOU KUCIIOTHI.

7.3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIbI METAIIJIOB MPU UX
B3aMMO/ICHCTBUH C COJITHOM KHCJIOTOM.

8.3aBHCHMOCTH CKOPOCTH XUMUYECKON PEAKITUN OT MPUPOJIBI KUCIIOT TIPH
B3aUMOJICMCTBUU UX C KEIJIE30M.

9.3aBHCHMOCTH CKOPOCTH XUMUYECKON PEAKITUN OT TeMIIepaTypHhI.

10.3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKIUU OT KOHIICHTPAIIHH.
11.3aBUCUMOCTH CKOPOCTH XMMUYECKON peaKIuy OT TUIOIIAd COMPUKOCHOBEHUS
pearupyrommx BemecTB.

12.3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU OT KaTaanu3aTopa.

I'naBa 2. XumMn4eckne peakunu B pacreopax (124)
[TonsiTHE 00 AMEKTPOTUTHIECKON TUCCOIUAIINN. DICKTPOIUTHI U HEIJIEKTPOJIUTHI.
MexaHu3M JUCCOIMAILIMK YJIEKTPOJIUTOB C PA3JIMUHBIM XapakTepoM cBsi3u. CTEreHb
AIEKTPOTUTHIECCKON nuccoruarui. CUIbHBIE U CITA0bIe SJICKTPOIUTHI.
OCHOBHBIE MOJ0KEHUS TEOPUH FIEKTPOJIUTUYECKOM arccouranuu. Knaccudukanus
MOHOB U UX CBOMCTBA. KHCIOTHI, OCHOBAHMSI M COJIM KaK JEKTPOJIUTHI. MX

KHaCCI/I(l)I/IKaI_II/IH Hn Jucconuanms.



OO0111e XuMHUYECKHUE CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU MHANKATOPOB,
B3aMMOJICHCTBHUE C METaJIaMHU, OKCHJIAMH U THUJIPOKCHIAMHU METAJJIOB U COJIIMH.
MouekynsipHbie U HOHHBIE (ITOJIHBIEC U COKPAIIEHHBIE) YPAaBHEHUS PEAKIIUA.
XHUMHUYECKUM CMBICH COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS IIPOTEKAHMS PEAKIIAN MEXKTY
ANEKTPOJIUTAMU JI0 KOHIIA. PsJT akTUBHOCTH METAJLJIOB.
OO011e XuMHUYECKUe CBOMCTBA IE0UYeH: B3aUMOIEUCTBUE C KUCIOTAMU, OKCUIIAMU
HEMETAJUIOB, coyisiMU. O0IMe XMMUYECKIE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM:
B3aMMOJICHCTBUE C KHCIIOTaMH, Pa3JI0KEHHUE IPU HArPEBaHUU.
OO6mue XMMUYeCKe CBOMCTBA CPETHUX COJIEH: B3aUMOJICHCTBUE C KUCIOTaMH,
IEJI0YaMH, COJIIMU U MeTajuiaMu. B3auMoIeCTBUE KUCIBIX COJIEH CO MICTIOYaMH.
['unponus, kak 0OMEHHOE B3aUMOCHCTBUE COJIeH ¢ BOAOW. [ MIpOsIn3 COIM CHIIBHOTO
OCHOBaHHUSI U cJ1ab0M KUCHOTHL. [ uaponan3 conu ciaboro OCHOBaHUS U CUJIBHOW KUCJIOTHI.
[Txamna pH.
CBoiICTBa KUCJIOT, OCHOBAHMI1, OKCUJIOB U COJIEN B CBETE TEOPUU BIEKTPOTUTUUECKON
JMCCOIUAIINYI ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
JdemoHcTpanuu
-McnbITanne BEIeCTB U UX PaCTBOPOB Ha DJIEKTPOIPOBOIHOCTb.
-3aBUCHUMOCTD JIEKTPONPOBOJHOCTH YKCYCHON KUCJIOTHI OT KOHIIEHTPAIIUH.
-J[BUKEHNE OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.
-OrnpenesieHne xapakTepa Cpeibl B pacTBOpax COJICH.
JlaGopaTopHbIie ONBITHI

13.Jluccormanus cyiadbIX 3JIEKTPOJIUTOB HA MMPUMEPE YKCYCHOU KUCIIOTHI.

14.VI3meHeHne OKpacKu WHJIUKATOPOB B KMUCJIOTHOM Cpejie.

15.Peakuus HeMTpaM3ayy pacTBopa MEIOUN PA3IMYHBIMUA KUCIOTAMMU.

16.ITonyuyenne ruapokcuaa meau (I1).

17. B3auMoIeiicTBUE CHIBHBIX KUCIOT ¢ okcuaoMm meau (11).

18. B3aumopeiicTBre KHCIOT C MeTAJTIaMU (ITUHK).

19.B3aumoielicTBrE KUCIOT C MeTaiaMu(MeIh)

20.B3auMopeiicTBie KUCIOT C MeTalllIaMU(CBUHEIT)

21.KauecTBeHHas peakius Ha kKapOoHaT-uoH(BbIAeHeHHE CO))

22.1lonyyeHue CTyIHI KPEMHUEBOUW KUCIOTHI.

23.KauecTBeHHas peaklys Ha XJOPUJ - WIH CyJTb(haT-UuOHbI



24 . I3MeHeHre OKpacKU MHIMKATOPOB B IIEJIOYHOM Cpeie.

25.B3anmopeiicTBre MIEN0YEH ¢ YTIIEKUCIBIM Ta30M.

26.KauecTBeHHast peakiys Ha KATHOH aMMOHWUSI.

27 .ITomyuenne ruapokcuaa meau (1)

28.Pa3noxxeHre TUIpOKCH 1A MeIN

29.B3auMoeiicTBre KapOOHATOB C KUCIOTAMH.

30.ITomryuenune ruapokcua sxenesa(lll).

31.B3aumoeiicTBue Kxese3a ¢ pactBopoM cyibdara meau (1)
IIpakTnueckas padoraNel. Pemenne sxcriepuMeHTaNbHbIX 3a4a4 110 TEME

(<3H€KTp0J'II/ITI/I‘-ICCKaH JUucconuanusn

I'naBa 3. Hemerasiibl u ux coequHeHus (29 1)
CrpoeHne aTOMOB HEMETAJUIOB U UX NojokeHue B [lepnoanueckoit cucreme. Psn
ANEKTPOOTPULIATENBHOCTH. KpucTaminyeckue pemeéTku HEMETAIIIOB — MPOCTHIX
BEILECTB. AJUIOTpoNuA U €€ MpuuuHbl. PU3nYecKue cBOMCTBa HeMeTaIoB. O0mme
XMMHUYECKUE CBOMCTBA HEMETAJUIOB: OKUCIIUTEIIbHBIE U BOCCTAHOBUTEIIbHBIE.
["anorensl, CTpoeHUE UX aTOMOB U MOJIEKYJI. DU3NUECKUE U XUMHYECKUE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHUS CBOKCTB TAJIOTE€HOB B 3aBUCUMOCTH OT UX
nosnoxeHus B [lepuonnueckoit cucreme. HaxoxaeHne rajloreHoB B PUPOJIE U UX
MOJTy4yeHHE. 3HaYCHUE U IPUMEHEHNE raJJOT€HOB.
["anoreHoBOAOPOIBI M COOTBETCTBYIOLIUE UM KUCIIOTHI: TIJIABUKOBAst, COJIAHAS,
OpoMOBOIOpOIHAS, HOI0BOAOpoAHAs. ["anorenuabl. KauecTBeHHBIE peakiiui Ha
raJloreHu1-uoHsbl. [IpuMeHeHne coeIMHeHN rajJoreHoB U UX OMOoJIoTHYecKasi poib.
O6mas xapakrepuctuka snemeHToB VIA-rpynmel. Cepa B ipupoe u e€ moydeHue.
ANIOTpONHbIE MOAU(PUKALIMK CEPBI U UX CBOMCTBA. XUMUYECKHUE CBOMCTBA CEPHI U €€
IIPUMEHECHHE.
CepoBOAOpO: CTPOCHHE MOJIEKYJIbI, PU3UYECKUE U XUMUYECKHE CBOMCTBA, MOJIYYCHHUE U
3HayeHue. CepoBosiopoaHas kuciaoTa. Cynbhuabl U ux 3HaueHue. JIroMuHoDOpHI.
Oxcup cepsl (IV), cepuucras kucnorta, cynbdursl. KauecTBeHHas peakius Ha Cyab(UT-
VOH.
Oxcun cepsl (VI), cepnas kucnota, cynbdatel. Kpucramnoruaparel. KauectBennas

peaxius Ha cynb(aT-uoH.



CepHas KHCIIOTa - CUJIbHBIN 51eKTposiuT. CBOMCTBA pa30aBIeHHON CEPHOM KUCIIOTHI, KaK
TUITUYHOMN KUCJIOTHI: B3aUMOJICHCTBHE C METaJJIaMU, OCHOBHBIMU M aM(OTEPHBIMU
OKCHJIaMU, OCHOBAaHUSIMHU M aM(pOTEPHBIMU TUJIPOKCUAAMU, cosiMu. KauecTBeHHas
peakius Ha Cynb(aT-uoH.

OO1as xapakrepucTika 3nemMeHToB VA-Tpynnbsl. A30T, CTpOEHUE aTOMa U MOJIEKYJIBI.
duznyeckre U XUMUYECKHME CBOMCTBA U MTPUMEHEHHUE a30Ta. A30T B PUPOJIE U €rO
OMOJIOrMYecKast poJib.

AMMMaK, CTpOEHUE MOJIEKYJIbI U PU3NYECKHUE CBOWCTBA. AMMHAYHas BOJIa, HAIIAThIPHBIN
CIUPT, TUAPAT aMMHUaka. JJOHOPHO -aKIENITOPHBIM MEXaHU3M 00pa30BaHUS KaTHOHA
amMoHus. BoccTranoBuTenbHBIE CBOMiCTBa aMmMuaka. Coln aMMOHHUS U UX TIPUMEHEHHE.
KauectBeHHas peakiiysi Ha KATHOH AMMOHHSI.

Oxcuibl a30Ta: Hecoaeo0pa3yrolue U KUCIOTHbIE. A30TUCTask KMUCIIOTa U HUTPUTHI.
A3oTHas KucoTa, €€ mojiyueHue u cBorictsa. Hurpartsi.

docdop, ctpoenue aroma u ayiorponus. Pochuasl. Gochun. Oxcun hochopa(V) u
optodocdopnas kucinora. Pocdarsl. DochopHbie yaoOpeHnus. THCEKTUIUIBI.

OO61mmas xapakTepucTika 31eMeHToB [V A-rpyIiibl: 0COOEHHOCTH CTPOCHHS aTOMOB,
MIPOCTHIX BEIIECTB U COSAMHEHHIA B 3aBUCHMOCTH OT TIOJIOKEHUS DJIEMEHTOB B
[lepuoauyeckoii cucteme. Yriiepos. AJUIOTPONHbIE MOIU(PUKAITUU: aliMa3, Tpadur.
AMOp(]HBIH yrIIepoa 1 ero copTa: caka, akTUBUPOBAHHBIN Yrojb. AJICOpOIUsL.
XUMHUYECKHE CBOMCTBA yriiepoaa. KokcoxuMuueckoe mporu3BOJICTBO U €r0 MPOAYKIIHSL.
Kap6umpi.

Oxcun yriepona(ll): ctpoeHne MoseKysibl, MOJIydeHUe U ero cBoiicTBa. OKcua
yriepona(lV): crpoeHre MoJIeKyJTbI, TIOJTYYCHUE M €r0 CBOWCTBA. YTOJIbHAS KUCIIOTA.
Counu yroyibHOM KUCIIOTHI: KapOOHATHI U THAPOKapOoHaThl. TexHuueckas U MuiieBas coja.
Heoprannyeckue u opraHMYeCcKUe BEIIEeCTBA. YTIIEBOIOPObl. XUMHUECKOE CTPOCHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COCMHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.
Mertan, 3TaH, Kak npeesbHble YTIEBOAOPOAbl. DTUIICH U alleTUJICH, KaK Helpee/IbHbIe
(HeHacChILIEHHBIE) YTIEeBOAOPOAbL. ['openure yrieBogopoaoB. KauecTBeHHbIE peakiiuy Ha
HENpeeNbHbIE COSAMHEHUS.

DTUIIOBBIN CIUPT, €r0 MOJyYeHHE, IPUMEHEHNE U (U3HOJIOTUYECKOE ACHCTBUE.
Tpéxaromuslii ciupT rauuepuH. KauecTBeHHas peakiivs HA MHOTOATOMHBIE CITUPTHI.

VYKCycHas - IpeICTaBUTEINb Ki1acca KapOOHOBBIX KHUCIIOT.



Kpemnuii, ctpoenue ero aroma u cBoiictsa. Kpemuuii B npupoae. CHIMLIKABI U CUJIAH.
Oxcun kpeMuus(1Y). KpemaueBast kKuciiora v €€ Cou.

[Ipon3BoaCTBO cTEKIA U eMeHTa. [[poayKIus CUIMKaTHON NPOMBIIIIEHHOCTH:
OTITHYECKOE BOJIOKHO, KepamuKa, dhapdop, dhasHc.

OnTuyeckoe BOJIOKHO.

Hemeramisl B ipupoje. @pakirioHHas meperoHka >kMJIKoro Bo3ayxa Kak crocoo
NOJTy4eHUs! KUCIopo/a, a3oTa, aprona. [lomydyenue pocdopa, kpemuus, xiopa, iona.
DIIEKTPOJIN3 PACTBOPOB.

[lonyueHne cEpHOU KUCIOTHI: CHIPBE, XMMHU3M, TEXHOJIOTHYECKAsA CXEMA, METOJI KUITALLETO
CJI0s1, MPUHITUIIBI TETUI0O00OMEHA, MPOTUBOTOKA U HUPKYJsiiiuu. Oneym. [IponsBoactBo
aMMUaKa: CbIpbE, XUMH3M, TEXHOJIOTHYECKAs CXEMa.

JdemoHcTpanumn

-Konnekuys HemeTaos.

-Monenu KpUCTa/NIMYEeCKUX PELIETOK HEMETAIIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
-O30HaTOp ¥ NPHUHLIMIIBI €r0 PAOOTHI.

-I'opeHue HeMeTasIoB - MPOCTHIX BEUIECTB: cephl, (hocopa, IPEeBECHOTO YIIIsl.
-OO0pa31bl TAJIOreHOB - TPOCTHIX BEIIECTB.

-B3auMoencTBie TAIONEHOB ¢ METAJIAMH.

-BriTecHenue xaopa 6poMoM WM Hoja U3 pacTBOPOB UX COJIEH

-Komnekuust npupoaHbIX COEAMHEHHM XII0pAa.

-B3anmopencTBue cepbl ¢ METaJUIaMU.

-I"'opeHue cepel B KUCIOPOIE

-Konnekuust cynbGuanbixX pya.

-KauectBeHHas peakius Ha Cynb(uI-MOH

-O0eclBeurBaHUE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
-B3anmoaencTBue KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEJBIO.

-O0yrnvBaHNe OPraHNYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KHUCIOTOM.
-JIlnarpamma «CocTaB BO3ayXa».

-Buneodparments! u cnaiiasl «lItuubu 6a3apbi.

-Ilonyuenue, cobupanue u pacrno3HaBaHUE aMMHUAKa.

-Paznoxxenne Ouxpomara aMMOHUSI.

-B3auMonencTBue KOHUEHTPUPOBAHHONW a30THOU KHCIIOTHI C MENIBIO.



-I"'openue yepHoro nopoxa
-PaznoxeHne HUTpaTa Kajausi U TOPEHUE IPEBECHOTO YTOJIbKa B HEM
-O0pa3ibl TPUPOAHBIX coenuHeHn Gocdopa.
-T'openue gochopa Ha BO3ayxe U B KHCIOPOJIE.
-ITonmyuenune G6enoro pochopa u ucpITaHNE €r0 CBONCTB
-Komnexkuust «O0Gpasiibl NpUPOIHBIX COSTUHEHUN yTiepoaa
-IToptper H. . 3enunckoro. Ilornomenne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX
BEILIECTB WJIU T'a30B.
-Y CTpONCTBO MPOTUBOra3a.
-Mogaenu Monekyn MeTaHa, 3TaHa, STHJICHA U alleTUJICHA.
-B3anmoneiicTBre aTriIeHa ¢ OpOMHOM BOJOW M pacTBOPOM IE€pMaHIraHaTa Kajusl.
-O01Ire XMMUYECKHE CBOMCTBA KUCIIOT Ha PUMEPE YKCYCHOM KUCIIOTHI.
-KayecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTHI.
-Konnexnus «O6pa3isl IpUPOIHBIX COETUHEHUM KPEMHUS.
-Konnekuus crexina, KEpaMUKU, HEMEHTA U U3JIEINI U3 HUX.
-Kosnekuyst npoAyKIuu CHIIMKATHOM MPOMBIIIJIEHHOCTH.
-Buneodpparments! u cnaiiapl «[Ipon3BoACTBO CTEKIA U LIEMEHTAY.
-Komnexuns «[Ipupoansie COETMHEHUS HEMETAILIOBY.
-Buneodparmentsl u ciaiasl «DpakiimoHHas MeperoHKa KUIKOTO BO3TyXa
-Buneodpparments! u cnaiiasl «Ilonydenue Bogopoaa, KUCIOPOAA U FaJIOTeHOB
IEKTPOITUTUIECKUM CITOCOOOM.
-Mopenu annapatoB AJis MPOU3BOJCTBA CEPHOM KUCIIOTHI.
-Mopenb KMISIIEro ClOosl.
-Mojenb KOJIOHHBI CHHTE3a aMMHUaKa.
-Buneodpparments! u cnaiiapl « [ Ipon3BoACTBO CEPHOI KUCTOTHDY.
-Buneodparments! u cnaiiasr «[Ipon3BoacTBO aMmmMuaKay.
-Komnexkuust «CoIpb€ 1151 MOTYYEHUS CEPHOM KUCIOTBD.
JlaGopaTopHbIe ONbITHI

32.Pacno3HaBaHue rajJoreHu1-nOHOB.

33.KauecTBeHHBIE peaKUK Ha CYIb(PUA-UOHBI

34.KauecTBeHHbIE peaKIIUK Ha CYJIb(aT-uOHBI.

35-36. KauecTBeHHas peaklusi HA KATHOH aMMOHMUSL.



37.XuMu4ecKre CBOMCTBA a30THOM KUCIIOTBI, KaK 3JIEKTPOJIUTA.

38.KauecTtBeHHble peakunu Ha Gpocdar-uoH.

39.IlonydyeHue U CBOKWCTBA YrOJILHON KUCIIOTHI.

40.I1pomyckanue yriaekucaoro raza 4epe3 pacTBOp CUJIMKaTa HaTPHsl.
IpakTnuyeckas padoraNe2. 3ydyeHue CBOMCTB COJITHOW KUCIIOTBHI.
IpakTnueckas padoraNe3. 3yueHue CBONCTB CEPHOU KUCIIOTBHI.
IIpakTnyeckas padoraNed. [lonyueHrne aMmMuaka v U3y4eHUE €ro CBOMCTB.
IIpakTuyeckas padoraNeS. [Tosydyenue yriekucnoro raza .KadecrBennas peakuus Ha

KapOOHaT-UOH

I'naBa 4. MeraJyibl 1 ux coeauHeHus(13 4)
[Tonoxenne metaiuioB B [leproandeckon cucteMe XuMuIeckux 3neMeHToB Jl. U.
MeunneneeBa, CTpOCHHE UX aTOMOB U KPUCTAJUIOB. MeTamuinueckas CBsA3b U
METAJINYECKAs! KpUCTAIUINYECKAs pelIETKa. PU3NYECKUE CBOMCTBA METAJUIOB: DJIEKTPO- U
TEIJIONPOBOJHOCTD, OTPAXKAIOIIASL CTIOCOOHOCTH, MIIACTUYHOCTh. CIUIaBbl YEPHBIE U
LBETHBIE.
Mertaiel Kak BOCCTAHOBUTEIN. DJIEKTPOXUMHUYECKHUN psAll HANpsKEHUU. B3anmonenicteue
METAJJIOB C HEMETAJUIAMH, OKCUIAMU, KHUCIIOTAMH, COJSIMHA. AJTFOMUHOTEPMHUS.
CTpoeHue aTOMOB U MPOCTHIX BEIIECTB LIEJIOYHBIX METANIOB. 3aBUCUMOCTD (PU3HUECKUX
Y XMMAYECKUX CBOMCTB IIEJTOYHBIX METAJIIOB OT 3apsAA0B saep UX aTOMOB. OKCHJIBI U
TUAPOKCHUBI IIEITOYHBIX METAIIJIOB, UX II0Jy4€HUE, CBOMCTBA, IPUMEHEHME. Baxxnenmme
COJIM LIEJIOYHBIX METAJIJIOB, UX 3HAUYCHHE B )KUBOW M HEKUBOW MPUPOJE U B KU3HU
YeJI0BeKa.
CrtpoeHre aTOMOB M IIPOCTHIX BEIIECTB MIET0YHO3EMEIBHBIX METAJUIOB. 3aBUCHMOCTh
(bU3MYECKUX U XUMUYECKUX CBOMCTB IIEIIOYHO3EMENBHBIX METAILIOB OT 3apsiIOB AJEp UX
aToMOB. OKCHBI U THIPOKCUIBI IIETOYHO3EMEIBHBIX METAJUIOB, UX MOJYyYE€HHUE, CBOMCTBA
U IIpUMEHEHHUE. BaykHenmme com MEIOYHO - 36MENbHBIX METAJLIOB, UX 3HAUYCHHE B
IpUPOAE U KU3HU yenoBeka. KapOoHaTsl U THIpOKapOOHATHI KabIIHS.
XKécTkocTh BOJBI: BpeMEHHAas M NOCTOsIHHAsA. CIocoObl yCTpaHEHHsI BPEMEHHOU
#eéctkocTu. CriocoObl ycTpaHeHUs! OCTOSHHOM KECTKOCTH. MoHnuThl. CoeIMHEHUS

AJITOMUHUA B IIPHUPO/JIE. XUMHYECKHE CBOMCTBA alFoMUHHKS. OCOOCHHOCTH OKCHJa Hu



THIPOKCU/IA ATIOMUHUS Kak aM(OTEPHBIX COeTMHEHUN. BaxkHel e coy aatoMUHUS
(xmopun, cynasdar).

OcoOeHHOCTH CTpoeHus aToma skenesa. XKenezo B mpupoe. Baxkneitume pybl sxenesa.
Oxcunpt u tuapokcus xkene3a(ll) u xemeza(lll). Comu xxenesa(ll) u xxenesa(lll).
OOHapyXeHHuE NOHOB KaTHOHOB X€eJe3a B PaCTBOpE. 3HAUCHUE COSAMHEHUH Kee3a.
Koppo3usa xumMudeckas 1 3JIEKTpOXUMHUYECKas. 3aliuTa METaJJIOB OT KOPpO3uH. MeTaibl
B IIpUPOJie: B CBOOOHOM BHUJIE U B BUjie coenuHeHui. [Tonstue o Mmetamnypruu. YépHas u
1uBeTHas Metaiuryprus. [lupoMeraimyprusi, THAPOMETAILTYPIHS, SJIIEKTPOMETAILTYPTHSL.
Jomennsblit niporiecc. [lepepaboTka yyryHa B cTallb. DJIEKTPOJIU3 PACILIIABOB.
JdemoHcTpanumn

-B3anmopaencTBue HaTpus, JTUTUS U KAIbLUS C BOIAOM.

-l'opeHue HaTpusi, MarHus M xeje3a B KUCIOPOE.

-Benplika TEpMUTHON CMECH.

-B3anmoaencTBiue cMeCH MOPOLIKOB CEPBI U XKeJle3a, IUHKA U CEPBL.

-B3anmoieiicTBrE alIOMHMHUS ¢ KMCJIOTaMH, III€JI0YaMHi U BOJOM.

-B3auMoiericTBrE Kene3a U MeIU C XJIOPOM.

-B3aumMopencTBue Meau ¢ KOHLIEHTPUPOBAHHOM CEPHOU KMUCIOTOW U a30THOM KHUCIOTON
(pa30aBiIeHHON U KOHUEHTPUPOBAHHOM ).

-Okpacka IjIaMeHH COEIMHEHUSIMU IIETOYHBIX METAJIJIOB.

-Okpacka IJIaMeHU COSMHEHUSAMU ETOYHO3EMETBHBIX METAJIOB .

-] "alenue u3BeCTU BOJOU.

-IlomyyeHune )KECTKOM BOABI B3aUMOJIECHCTBUEM YTIIEKUCIIOrO Ta3a ¢ U3BECTKOBOM BOJOM.
-YcTpaneHrne BpeMEHHOM KECTKOCTH KUTISTYEHUEM U I00aBKOW COJBI.

-YcTpaHeHre MOCTOSTHHON KECTKOCTH T00aBKOU COJIBI.

-MloHUTBI M NPUHLIUI UX ACUCTBUS (BUICOPpPArMEHT).

-Komneknusa npupoaHbIX COSIMHEHUN aTFOMUHUSL.

-Buneodparments! u cnaiiapl « OKCHI aTIOMUHMS  €T0 MOJTUDUKAITAN.

-ITonyuenue ampoTEepHOTO THAPOKCHUIA ATFOMUHUS U UCCIEAOBAHUE €r0 CBOMCTB.
-Komneknusa « XuMHU4ECKUE UCTOUHUKH TOKa.

-Pe3ynpTarhl JNIMTENBHOTO SKCIEPUMEHTA IO U3YUYEHUIO KOPPO3UU CTAJIbHBIX U3JEIUN B
3aBUCHUMOCTH OT YCJIOBUI MPOLECCOB.

-Boccranosnenne meau u3 okcuaa meau(ll) Bomopomom.



-Buneodpparments! u cnaiapl «[Ipor3BoACTBO UyryHau CTaIM.
-Buneodparments! u cnaiiasl «3nenus u3 yyryHa u cTaimy.
-Buneodpparments! u cnaiapl «[Ipor3BoACTBO aMIOMUHUS.
JlabopaTopHbIe ONbITHI

41.B3anmoeicTBre xene3a ¢ pactBopoM cyibhara meau(ll).

42 .TlomydeHue U3BECTKOBOM BOJBI U OIBITHI C HEH.

43.ITomyuenue ruapokcunos xene3a(ll) u (111).

44 KadecTBeHHbIC pEaKlIMM Ha KaTHOHBI JKeJe3a

IIpakTuyeckas padorbl Ne6 XKecTkocTh BOAbI U CITOCOOBI €€ yCTpaHEHHUS!.

IpakTnuyeckas padoraNe7 Pemenue skciepuMEHTaIbHBIX 3a7a4 10 Teme «MeTtamuib.

I'naBa 5. Xumus u okpyxkamoumas cpeaa (24)
Crpoenue 3eMiu: sSipo, MaHTHS, 3eMHast Kopa, UX XUMUYecKuii coctas. JIutocdepa u eé
XUMUUYecKui coctaB. Munepaibl. Pynsl. Ocanounsie nopoasl. [Tone3Hbie nckonaeMbie.
XuMHUecKHil cocTaB rufpocheprbl. XUMHUUECKHI cOCTaB aTMOC(hEpHI.
HcTouHNKN XMMHYECKOTO 3arps3HEHUsT OKpY Karolen cpebl. [modanbHbie
AKOJIOTMYECKUE MPOOJIEMbI UeJIOBEUECTBA: TAPHUKOBBIN 2P(DEKT, KUCIOTHBIE AOXK/IH,
030HOBBIE JBIpbl. MEXIyHAPOAHOE COTPYAHUYECTBO B 00JIACTH OXPaHbI OKpYKaroLIeH
cpedbl OT XMMUYECKOT0 3arpsi3HEHUS. «3eIEHasT XUMUSD.
JdemoncTpanumn
-Buneodparments! u cnaiiapl «CTpoeHre 3eMiu U €€ XUMUYECKHUI COCTaBy.
-Komnnekuys MUHEpaJIOB M TOPHBIX MOPOJ.
-Komneknusa «Pynbl MeTamioBy.
-Buneodparments! u cnaiiapr «I'106aTbHBIE YKOJIOTHYECKUE TIPOOJIEMBI YETOBEUECTBAY.
JlaGopaTopHbIe ONbITHI

45.13yueHune rpaHura.

I'maBa 6. O0001IeHNEe 3HAHMH IO XMMHUH 32 KypPC OCHOBHOM IIKOJIBI (4 1)
CrtpoeHue aToMa B COOTBETCTBUU C MOJIO)KEHHUEM XUMHYECKOIO 3JIEMEHTA B
[Tepuoanueckoit cucreme. CTpoeHUE BEIIECTBA: XMMHUECKasl CBA3b UKPUCTAJUINYECKUE
peméTky. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTaMU IIPOCTHIX BELIECTB

(MeTaJ'IJ'IOB, HEMCTAJIIIOB, 6HaF0pOI[HBIX FaBOB) OT IIOJIOXKCHUS DJICMCHTOB B



Ilepunonnueckoii cucreme. TUIOIOTHS HEOPTraHUYECKHUX BEILECTB, ACJIICHUE UX Ha KJIacChl
v rpynsl. [IpencraBureny.

[Ipu3HaKu 1 yCI0BUS NPOTEKAHUS XUMUUECKUX PEAKIUNA. TUIIOIOTHS XUMHUYECKUX
peakLuii o pa3IMYHbIM OCHOBAHMAM. Peakunn noHHOro oOMeHa. OKHCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH.

XVAMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHAE CBOKCTBA
coJIe00pa3yroIuX OKCUI0B, THAPOKCUIOB (OCHOBAHUM, KUCIOT U aM(OTEpHBIX

TUAPOKCHUIOB), COJIEH.



KanengapHo- teMaTuueckoe mianupopanme 9 kiaacc (2u/nen, 2023-2024 yu.ron)

Ne Tema ypoka Kou-Bo | [dara nposBeaenusi | [Ipumeyanue | Ucnosib3oBaHue
YpPOKa 4acoB ILUIaH dakr 000py10BaHUA
nenrpa «Touka
pocTa»
I'naBa 1. O600menne 3HaHNH M0 Kypcey 8 kinacca. Xumudyeckue peakuuu (7 4)
1-2 | Knaccudukanus XuMUYECKUX COCTUHEHUIN 2
3-4 | Knmaccudukaruys XuMUIECKUX peaKIuit 2 n/01,2,3,4,5
5-6 | CxopocTb xumMHuueckux peakmuii. Karamms 2 1/0 Hpubop s
6’7’8’9,10’11’ HIUIOCTpalIun
12 3aBUCHUMOCTH CKOPOCTHU
XUMHUYECKOU pC€aKuuu OT
YCJIOBHUI
7 [IpoBepounas padora 1
I'naga 2. Xumnuyeckue peakuuu B pacrsopax(12 4)
8 DIIEKTPOJIUTUYECKAS TUCCOIUALIHS 1 /o 13 JlaT4UK TeMIIEpaTyphI
IIJIATUHOBBIN
9 OcHoBubIe mojoxenus Teopun IJC 1
10-11 | XuMuyecKkue CBOMCTBA KUCIIOT KaK 2 1/014,15,16,1 | Haruuk
BIEKTPOJIUTOB 7,18,19,20,21, | > CKTpONPOBOAHOCTH,
29 93 n03aTop 00bEMa
' JKUJIKOCTH, OFOpEeTKa




12-13 |Xumuueckue CBOWCTBAa OCHOBAHUN Kak 2 1/0
AIEKTPOJIUTOB 24,25,26,27,
28
14-15 | Xumuueckue cBOMCTBA COJIEH KaK 2 1/0 29,30,31
AIIEKTPOJUTOB
16-17 | 'maponus coneit 2
18 | IIpakTtuueckas pabota Nel pemienue 1
AKCIIEPUMEHTAJIBLHBIX 3a/1a4 110 TEME
«INEKTPOTUTUYECKAS TUCCOITHAITIS
19 | KoratpomnbHas pabota Nel mo Teme 1
«ONEKTPOTUTHICCKAS TUCCOITHAITIS
I'naBa 3. Hemera/uibl M uX coequHenns (29 4 )
20 OO611ast xapaKTepUCTUKA HEMETAJIJIOB 1
21  |OOmas xapakTepuctuka 3meMeHToB VIIA 1 Amnmapar [ IpOBeACHH
(ATTXP)
22 CoeauHeHNs raJoreHOB 1 11/032 JIaT4yK XJIOPUJI- HOHOB
23-24 |IIpaktrueckas padora Ne2 « M3ydeHue cBOMCTB 2
COJISTHOU KUCIIOTBI»
25 |Xanbkorensl. Cepa 1 Annapar Juist IpoBeIeHHUs]

XUMUYECKHUX PeaKLni
(AIIXP), mpubop st
MIOJIy4€HUs Ta30B WU
anmnapat Kunmna




26  |CepoBosopos U CyIb(hUIbI 1/033
27 Kucnopoansie coenuHeHUs cepbl /034
28-29 |[Ipaktuueckas padota Ne3 «3ydeHue cBOMCTB
CEPHOU KHUCIIOTBI»
30 OO6mrast xapakTepucTuka 3jaemMeHToB VA- TepMope3uCTOpHBLIit
rpynmnbl. A30T JATYNK TEMITepaTyphl,
natyvk pH, natdamk siiek-
TPOIIPOBOAHOCTH, allllapar
AJid ITPOBCACHUA XUMUYC-
ckux peakuuii (AITXP),
MardvuTHas MEIIajIKa
31 Ammuak. Conu aMMOHUS 1/0 35,36 Jarunk
3JIEKTPOTPOBOTHOCTH
32-33 |[Ipaktuueckas pabota Ned «Ilomydyenne
aMMHaKa ¥ H3y4YCeHHUE €T0 CBOWCTB »
34 Kucnopoansie coennHeHus a3ota n/o 37 JlaT4nK HUTPaTHOHOB
35 docdop u ero coeTMHEHUS 1/038
36 O6mras xapakrepucTtuka snemeHToB |VA-
IPYIIBL. YTIEpoa
37 Kucnopoansie coennnenus yriepoaa 1/039
38-39 |[Ipaktuueckas pabota Ne5 «Ilomydyenue

yTIeKHuCIIoro raza. KauecTBeHHbIE peakiiuy Ha
KapOOHAT-UOHBI »




40 YriaeBoaopo/isl 1
41-42 |Kucnopojacoepxaliue OpraHniaecKre 2

COCIMHEHUS
43 Kpemnnii u ero coequHeHUS 1 1/040
44 CunukaTtHasi IPOMBIILIEHHOCTh 1
45 [Tonyuenune HEMETAIIIOB 1
46 [TonyueHne BaKHEUIINX XUMHUECKUX 1

COCMHEHUN HEMETAIJIOB
47 O6o06mmaronuii ypok o teme «Hemeranabi» 1
48 KonTponbnas pabota Ne2 mo teme 1

«HemeTamib»

I'naBa 4. MeTasibl M UX coeanHeHus (13 4)

49  |OO0mas xapakTepuCTHKa METaJIOB 1
50 | XuMuueckre CBOMCTBA METAILIOB 1 n/o 41
51 |OOmas xapakTepucTuka 3JieMeHToB |A- Tpynmb 1
52 |OOmas xapakTepucTuka 3yeMeHToB |1A- 1 1/0 42

IPYIIIbI




53 | XKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUs 1
54  |IIpaktuueckas padota Ne6 «KecTKOCTb BOJIBI U 1 JlaT4uK 2J1eKTpO-
CIIOCOOBI €€ yCTpaHEHUS» IIpOBOAHOCTH,
Mar"iuTHas Meuiajika,
npudop
JJIA TOJTYUCHUA
razoB uiu annapat Kumnma
55 |AJIOMUHHUA U €r0 COEUHEHUSA 1
56 JKenes3o u ero coequHeHNs 1 a/o0 43,44 JlaTumK naBieHus
57 | Ilpaktnueckas padbota Nel pemienue 1
AKCIIEPUMEHTAJIBHBIX 33J1a4 110 TEME
«Merayb
58 | Koppo3sus meTaiioB ¥ cIocOOBI 3aIlIUTHI OT HEe 1
59 | Meramisl B mpupoze. [lonstre o metamrypruu 1
60 Oo6o6mmaronuii ypok mo teme «MeTasuibh» 1
61 |KontpomnbHas padota Ne3 mo teme «MeTaiibny 1
I'aaBa 5. Xumus v okpy:kawmas cpeaa (24 )
62 | XUMHYECKUM COCTAB MIAHETHI 3eMJIs 1 1/045
63 |OxpaHa okpyKaroliei cpeibl OT XUMHUUYECKUX 1
3arpsA3HECHUN




I'naBa 6. O000mIeHNe 3HAHNH IO XUMHH 32 KyPC OCHOBHOM IIKOJIBI (5 1)

64 BerectBa 1

65 |Xumuueckue peakiuu 1

66 OCHOBBI HEOPTAHUYECKOW XUMHH 1

67 Kontpoarsnas pabotaNe4 «Mrorosas mo Kypey 1
OCHOBHOW IIKOJIBD)

68 Ntorosslil ypok 1




