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MNOACHUTEJBHASA 3AIINCKA

Paboyas nporpamma no xmumuu gnsa 9 Knacca coctaBieHa Ha OCHOBE C/leYIOLLNX HOPMATUBHbIX AOKYMeHTOB: PeaepasibHOro rocyaapcTBeHHoro obpasoBartesibHOro
CTaHZapTa OCHOBHOrO 0bLLero o6pasoBaHns, yTBEPKAEHHOTO NpMKkasom MuHobpHayku Poccun «O6 yTBep:aeHUM denepanbHOro rocyaapcTBeHHOro ob6pasoBaTe/ibHoOro
CTaHAapTa OCHOBHOro obuero obpasosaHuna» ot 17 aekabps 2010 roga Ne 1897, npumepHoI1 0CHOBHOM 06pa3oBaTe/ibHOM NPorpamMmmbl OCHOBHOTO obuiero obpasoBaHusn ,
oao06bpeHHON pelleHnem degepanbHOro yyebHo- meToanyeckoro obbeanHeHUaA no obwemy obpasosaHuio (NpoTokon oT 8 anpens 2015 r. Ne 1/1, asTopckoli nporpammbl O.C.
FabpuensHa (Fabpuenan O.C. nporpamma Kypca xumum ansa 8-11 knaccos obuieobpasoBaTenbHbIX yupexaeHuin M: Opoda, 2010r

Pabouas nporpamma opueHTUpOBaHa Ha ncnonb3oBaHue yyebHuKa: O.C.IabpuenaH Xumua 9 knacc — M,:pocda, 2019
Lenn nsyyeHus yuebHoro npegmera:

* OCBOEHHE BaAXXHEHUIIINX 3HAHUU 06 OCHOBHBIX ITIOHATHUAX U 3aKOHAaX XNUMHH, XUMHYECKOUI CHMBOIJINKE,

* OBJaJCHHUC YMCHUSAMU Ha6JIIO[[aTI) XUMHYCCKHUC SBJICHUA, IMPOBOJUTH XUMHUYECKUHU OKCIICPUMCHT, MPOU3BOAWUTL PaCdYCThl HA OCHOBC XHMHYCCKHUX (1)0pMYJI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLIUIL;

* Ppa3BUTHE MO3HABATEJIbHBIX WHTEPECOB U HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Mpolecce MPOBEACHUS XHUMHUYECKOTO HKCIEPHUMEHTa, CaMOCTOSTEIHLHOTO
pUOOPETEHUS 3HAHUN B COOTBETCTBHH C BO3HUKAIOIIMMH KM3HEHHBIMU TTOTPEOHOCTIMU;

* BOCIHTaHWE OTHOILIEHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIIEMEHTY O0IIeUeIOBEYeCKON KYJIbTYPHhI;

* TNPUMCHCHHUEC MOJTYUYCHHBIX 3HAaHUU U YMCHPIP'I JJISA 6630HaCHOFO HCIIOJIb30BAHHA BEIICCTB M MATCPUAJIOB B 6BITy, CEJILCKOM XO3SMCTBE W Ha IMPOU3BOACTBC,
pELIECHHS TPAKTUYECKHUX 3a7a4 B TOBCETHEBHOM KU3HU, IPEAYNPEKICHUS IBICHUN, HAHOCSIIMX BPEJl 3J0OPOBBIO UETIOBEKA U OKPYKAIOIIEH cpelie.

MeTtoauueckue 3agaum:

1.ChopmmnpoBaTb 3HaHME OCHOBHbIX MOHATUIA U 3aKOHOB XUMUU;

2. BocnuTbiBaTb 06LLLEYEI0BEYECKYIO KYNbTYPY;
3. YuyuTb HabnAATb, NPUMEHATbL NONYYEHHbIE 3HAHMUA Ha NPAKTUKE.
O6wan xapaKTepucTUKa npeameTa

XUMuA, Kak 04HA M3 OCHOBOMONAratowmx obaactert ecTeCTBO3HaHUSA, ABNAETCA HEOTbEMIEMOW YacTbio 06pa3oBaHMA LWKONbHMKOB. Kaxablii yenosek
YKMBET B MMpPE BELLeCTB, MO3TOMY OH [O0/IKEH MMETb OCHOBbI GYyHAAMEHTANIbHbIX 3HAHUI MO XUMUU (XMMUYECKAA CUMBOJINKA, XMMUYECKUE MOHATUA,
baKTbl, OCHOBHbIE 3aKOHbI M TEOPMM), NO3BOIAIOLWME BblpaboTaTb NPeACTaBNAEHUSA O COCTaBe BELLECTB, UX CTPOEHUW, MPEBPALLEHUAX, MPAKTUYECKOM
MCNONb30BaHMM, a TaKKe 06 OMacHOCTU, KOTOPYH OHW MOTYT NPeACTaBAATb. M3yyasa XMMMIO, yyaliMeca Y3HAlOT O MaTepuaibHOM eaMHCTBE BCeX
BELLECTB OKPYKatoWwero Mupa, obyc10BNEHHOCTU CBOWMCTB BELLECTB MX COCTAaBOM M CTPOEHMEM, MO3HABAEMOCTU U MPeACcKasyeMOCTU XMMUYECKUX
ABNIEHUN. M3yyeHne CBOMCTB BELLECTB M UX MPeBpaLLeHnit cnocobCcTByeT PasBUTUIO IOFTMYECKOrO MblLUNEHMA, @ NPaKTUYeckan paboTa c BelLecTBamu



(nabopaTopHble onbITbl) — TPYAONO6MIO, aKKYPaTHOCTU M COBPAHHOCTU. Ha npumepe XMMun yyalumecsa noayyatoT NpeAcTaBNeHUsa 0 MeToAax NO3HaHWA,
XapaKTepHbIX A1 eCTECTBEHHbIX HaYK (3KCMEPUMEHTAIbHOM U TEOPETUYECKOM).

Mporpamma y4yebHOro Kypca XMmumn ana 9 Kaacca NOAHOCTbIO COOTBETCTBYET TpeboBaHuaMm «PeaepasbHOro rocygapcTBeHHOro obpas3oBaTelbHOro
CTaHAapTa ocHoBHOro 0buiero obpasosaHua» (Proc 000)

YpoBeHb M3y4eHus yyebHoro matepmana — 6asoBbliid.

Xumusa oTHocuTcA K obpasoBaTenbHOM 06/11acTM ecTeCTBEHHO-Hay4yHble MpeameTbl. YYebHbIM MAaHOM LWKOAbl Ha M3ydeHMe npeameTa XMmuu
npeaycMmoTpeHo 68 4acoB: 13 HUX 68 13 deaepanbHOro KOMMOHEHTA.

JIMYHOCTHBIE Pe3yJbTAThI 00y4YeHUsI:

— 3HAaHUe U NOHUMAHUe: OCHOBHBIX UCTOPUUYECKUX COOBITHM, CBSI3aHHBIX C Pa3BUTHEM XHMHUU; JTOCTH)KEHUH B 00JaCTH XUMHMU U KYJIbTYPHBIX TpaJuLUii
CBOEH CTpaHbl (B TOM YHCIIE HAyYHBIX); OOIIEMHPOBBIX JOCTM)KEHUH B 00JACTH XHMMHUH; OCHOBHBIX HPUHIMIIOB U NPaBWJI OTHOLIEHHUS K HPUPOE; OCHOB
3I0pOBOr0 00pa3a »KU3HU M 3/10pOBbECOEPEraroluX TEXHOJIOTUH; MPaBUJI MOBEIECHUS B YPE3BBIYAMHBIX CUTYalMsIX, CBS3aHHBIX C BO3ICHCTBUEM pPAa3JIMYHBIX
BEIIECTB; OCHOBHBIX IpaB M OOS3aHHOCTEH TrpakIaHWHA (B TOM YHUCIEe OOYyYaroIlerocs), CBS3aHHBIX C JIMYHOCTHBIM, NMPO()ECCHOHATIBHBIM M KW3HEHHBIM
CaMOOIIPEICIIEHUEM; COIIMATBHOIN 3HAYMMOCTH U COJCPIKaHUsS POPecCuil, CBA3aHHBIX C XMMHUEH;

— 4Yy8cmeo 2opoocmu 3a POCCUUCKYI0 XMMHUUYECKYI0O HAYKY U JIOCTHKEHUS YUYEHBIX; YBAXXCHHE W MPUHITHE TOCTIKEHMM XMMHU; JIIOOOBb U OepekHOe
OTHOIIIEHUE K MPUPOJIC; YBAKEHUE U YUE€T MHEHUM OKPYKAIOIINX K JIMYHBIM JTIOCTHKEHUSM B U3yUCHUH XUMUU;

— npusHaHue NEHHOCTH COOCTBEHHOT'O 37I0POBbSl U 3/I0POBbsI OKPYXAIOIIUX JIFOJEH; HEOOXOJUMOCTH CaMOBBIPAXEHUS, CaMOpeaIn3aliy, COLUAIbHOTO
IIPU3HAHUS,

— O0CO3HaHue CTCIICHU TOTOBHOCTHU K CAMOCTOATCIIbHBIM ITOCTYIIKaAM U HeﬁCTBHHM, OTBCTCTBCHHOCTH 3a UX PE3YJIbTATHI;

— nposejieHue SK0JIOTHYCCKOI0 CO3HaHuA, ,[[O6pO)KeJ'IaTeJ'ILHOCTI/I, AOBCPUA U BHUMATCIIbHOCTU K JIFOJAAM, TOTOBHOCTU K COTPYAHUYCCTBY; HHUIIUATUBLI U
JF0003HATEIIEHOCTH B HU3YUCHHUU BCUICCTB U IPOLECCOB; Y66)KI[CHHOCTI/I B H606XOI[I/IMOCTI/I Pa3yMHOT'O UCITIOJIb30BaHUA JOCTHXKEHUI HAayKHU U TeXHOHOFHﬁ;

— YMéeHue yCTAaHABJIMBATL CBA3U MCIKAY LCIIbIO U3YYCHUA XUMHU U TCM, IJIA YE€TO 3TO HYKHO; CTPOUTDH )KU3HCHHBIC U HpO(l)CCCI/IOHaJIBHBIe IJIaHbI C YUCTOM
YCHCUIHOCTU U3YUCHUSA XUMHUH U COOCTBEHHBIX

IIPUOPUTETOB.
MeranpeamMeTHblie pe3yabTaThbl:

— UCNONIb306aHUEe PA3INYHBIX HCTOYHUKOB XMMUYECKON MH(POPMALINK; OJTyYeHUEe TaKoi HH(OpMaINY, €€ aHaJIN3, IOJrOTOBKA HAa OCHOBE 3TOT0 aHAIHU3a
MH(OPMALIMOHHOTO MPOJYKTA U €0 MPe3eHTaLUs;



— npumeHerHue OCHOBHBIX METOJIOB ITO3HAHUA (Ha6J'IIOI[CHI/I$I, OKCIICPUMCHTA, MOACITIUPOBAHUA, UBMCPCHUSA U T. ,I[.) AJI1 U3YUYCHUSA XUMHUYECKUX O6T>GKTOB;

— UCNOb306aHUe OCHOBHBIX JIOTHUECKHUX ONepanuil (aHaiu3a, CUHTEe3a, CpaBHEHMsI, 000OIICHUs, 10KAa3aTeNbCTBA, CUCTEMATHU3allU1, KiIacCu(UKALUU U
Ip.) IPU U3YYEHUU XUMHUYECKUX OOBEKTOB;

— ¢hopmynuposanue BEIBOJIOB M YMO3AKIIOUCHHUH U3 HAOIIOACHUN U U3Y4YEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEI;

— NPOCHO3UpOBAaHUe CBOIMCTB BEIIIECTB HA OCHOBE 3HAHUS HUX COCTaBa U CTPOCHUS, a TAKIKC YCTAHOBJICHUSA aHAJIOT'UU;

— ¢hopmynuposanue UAeH, TUTIOTE3 U IMyTeH NPOBEPKHU UX UCTUHHOCTH;

— onpedeﬂeﬂue ueneﬁ H 3aJa4 yqe6H0171 u HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH U UX NOCTUXKCHUA,

— packpovimue IMPUIUHHO-CICACTBCHHBIX CBsI3eH MEXKAY COCTAaBOM, CTPOCHUCM, CBOﬁCTBaMH, MNPUMCHCHUCM, HAXOKACHUEM B IPUPOLAC U ITOJYUCHHUECM
BaXXHEHIIINX XUMUYSCKUX BCIICCTB,

— apecymenmayusl CcOOCTBEHHOI MMO3uNun U €€ KOPPCKTUPOBKA B XOAC AUCKYCCHUHU 10 MaTCprUaIaM XUMHUYCCKOI'0 COACPIKAHUA.

— YMeHue OpraHnu3oBbIBATb y‘IC6HOG COTPYAHUYICCTBO U COBMECTHYIO JACATCIIBHOCTL C YUUTCIICM U CBEPCTHUKAMU

paboTaTh MHAMBHUIYAILHO W B TPYIIE: HAXOAUTH OOIEe pelieHUEe M pa3peniarh KOHQJIMKTHI HA OCHOBE COTJIACOBAaHUS IMO3UIMK W ydeTa WHTEPECOB;

(dbopMynpoBaTh, apryMEHTHUPOBATh U OTCTaNBATh CBOE MHEHUE;

MMPpUHHUMATh NO3UIHUIO CO6CCCI[HI/IK8., MMOHUMas MO3ULIHUI0 APYTroro, pasjindaTb B €Yo p€uu: MHCHUC (TO‘le 3peHI/Iﬂ), J0Ka3aTCJIbCTBO (apFYMeHTH), (l)aKTBI;

TUIIOTE3bI, aAKCHOMBI, TCOPUH,

CTPOMTH IMO3UTHUBHBIE OTHOLIEHUS B Mpoliecce yueOHO! U MO3HABATEIbHON JeSATEIbHOCTH;
KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTauBaTh CBOIO TOUKY 3PEHHUS, B JUCKYCCUHU YMETh BBIIBUTaTh KOHTPAPTyMEHTHI, epeppa3supoBaTh CBOIO MbICIb

(BJ'IaI[eHI/Ie MEXaHU3MOM 3KBHBAJICHTHBIX 3aMeH);

€ro;

KPUTHYCCKHU OTHOCHUTHCA K CO6CTBCHHOMy MHCHUIO, C JOCTOMHCTBOM IIPHU3HABAThH OIMO0YHOCTh CBOETO MHEHUS (GCJ'II/I OHO TaKOBO) H KOPPCKTUPOBATH

npeJularath albTepPHATUBHOE pellIeHHe B KOH(QIMKTHOW CUTYallUu;

BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCUH;

JIOTOBAapUBATKCS O MPABUIIaX U BOMPOCAX ik OOCYKJICHHs B COOTBETCTBUU C ITOCTABJICHHOW Nepe IPYIIoi 3a1auei;

OpPraHU30BBIBAaTh YU€OHOE B3aUMOACHUCTBHUE B IpyIIe (ONpeaeisaTh 00Iue LeIH, pacupeaessaTh POJH, J0rOBapUBATHCS IPYT C IPYTOM H T. 11.);
0TOHMpaTh U UCIOJIb30BaTh pEUeBbIe CPEACTBA B MPOIIECCE KOMMYHUKALIUU C JPYTUMHU JIFOAbMH (IMAJIOT B Iape, B MaJIOH rpymme u T. 1.);
MIPEJICTaBIATh B YCTHOW MIJIM MUCbMEHHOM (pOopMe pa3BepHYTHIH MJIaH COOCTBEHHON JESTEIbHOCTH;

BBICKa3bIBaTh M 0OOCHOBBIBATh MHEHUE (CYKJIEHUE) U 3alpaliuBaTh MHEHHE TapTHEPA B paMKax JUaora;

MPUHUMATD PEllIeHUE B XO/I€ JUAJIOTa U COIIaCOBBIBATH €r0 C COOECETHUKOM.



IIpenmeTHble pe3yabTaThl:

1) hbopmupoBaHKe TIEpBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX MPEIICTABICHUI O BEIIECTBAX, UX MPEBPAILCHHUAX U IPAKTHYSCKOM PUMECHEHHHU; OBJIaICHUE
MOHATUMHBIM alllapaToOM U CUMBOJIMYECKHUM S3bIKOM XUMUH;

2) 0co3HaHKE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX NPEBPAICHHI HEOPTaHMUECKUX U
OpPraHUYECKUX BELIECTB KaK OCHOBBI MHOT'MX SIBJICHUH KMBOW M HEXXUBOM MPHUPO/IbL; YIIIyOJIeHHE NPEACTAaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA;

3) oBJa/icHHEe OCHOBAaMH XMMHUYECKON TPAMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATh U 0OBEKTUBHO OIICHUBATD )KU3HEHHBIC CUTYAIlUH, CBSI3aHHBIC C XUMHCH,
HaBbIKaMU 0€3011acCHOT0 OOpallleHHsI ¢ BEIECTBAMH, UCII0JIb3YEMBbIMH B ITOBCEHEBHOMN )KM3HU; YMEHUEM aHAIIM3UPOBATh U IUIAHUPOBATH SKOJIOTHY ECKU
0e30MacHOe MOBEJCHHE B LIEISIX COXPAHEHUSI 3/10POBbs U OKPYKAIOILEH CPEJIbl;

4) hopmHupoBaHHE YMEHHH YCTaHABIMBATEH CBSI3U MEX/y peaibHO HAOJIF01aeMbIMU XUMUYECKUMHU SIBJICHUSIMH U TIPOIIECCAMH, TIPOMCXOISIIUMHU B MUKPOMUDE,
OOBSCHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa U CTPOCHHUS, a TAK)KE 3aBUCUMOCTb IPUMEHEHHUSI BEILIECTB OT UX CBOWCTB;

5) npuobpeTeHne OnbITa UCIIOIb30BAHUS PA3IMYHBIX METO/IOB U3y4CHHs BELICCTB: HAOIIOICHHUS 32 UX MPEBPAILICHUIMH IIPH IPOBEICHUN HECTIOKHBIX
XUMHUYECKUX SKCIIEPUMEHTOB C UCII0JIb30BAHUEM J1a00paTOPHOT0 00OPYI0BaHUS U IPUOOPOB;

6) GopmupoBaHHe MpeACTaBICHNUI O 3HAYCHUH XUMUYECKOW HAYKH B PEIICHHH COBPEMEHHBIX SKOJIOTHUYECKHUX MTPOOJIEeM, B TOM YHCIC B MPEIOTBPAIICHUH
TEXHOTEHHBIX M JKOJIOTUYECKHUX KaTacTpod.

ITepedyenn npakTu4eckux pador
Ilpakmuueckas paboma 1. Pelienue skcriepuMEHTaIbHBIX 33/]a4 Ha paclio3HaBaHKE U MOJIy4YeHHE COeTMHEHUI METalIoB.
Ipakxmuueckas paboma 2.PenieHne 3KciepuMEHTANIbHBIX 3a]1a4 110 Teme «[loarpymma rajgoreHoB.
Ipakxmuueckasa paboma3.PelmieHne 3KCIEpUMEHTANIBHBIX 3a/1a4 110 TeMme «lloarpymnmna kucinopoaar.
IIpaxkmuueckas paboma 4.Ilonydenue, cobupanue 1 paclo3HaBaHUE Ta30B
IlepeyeHb KOHTPOJIBHBIX PadoT
Konmponvnas paboma 1. no teme «Beenenue. OO0mmas XxapakTepUCTUKA XMMUYECKHUX 3JIEMEHTOB ¥ XUMUYECKUX peakiuii. [lepuoauueckuil 3aKoH U

[Tepuonnueckas cucrema xumudeckux 3ineMeHToB J[. 1. Menzaeneesa.



Koumponvnas paboma 2. no reme «MeTauibi».

Konmponvnas paboma 3.1mo teme «HemeTtamb.

KonTtponsnas padora Ne 4 «O6001menue 3HaHui 3a Kypc Xumuu 8-9 kiace no tumy OI'D»
Tembl IPOEKTHBIX padoT

1.«Bona B opranu3Me 4eaoBeKay.

2.«KucnmoTel B IPUPOJIE U IOMAY.

3. «Conu B HEXKMBOU MPUPOIEN.

4.«MeTauibl B HallleM OpraHU3Me».

5. «B Mupe BKyCOB U 3a11axoB».

Conepxanue 68 4.
Tema 1.

BBenenue. O0masi XapakTepuCTUKA XUMHYECKHX JJIeMEHTOB M XuMHuyecKuX peaxuuid. Ilepmoamueckuii 3akon u Ilepuoguyeckasi cucrema
xumunuyeckux 3jemenToB /I. U. MenaeneeBa (11 4.)

XapakTepucTuKa 3J1eMeHTa 1o ero nojoxenuto B [lepuoauueckoit cucreme Jl. . Menneneea. CBoicTBa OKCHIOB, KUCIOT, OCHOBAHUN M COJIEH B CBETE
TEOPUH DJIEKTPOIUTUYECKON AUCCOLMAIIMY U OKUCIIEHUs-BOCCTaHOBIEHUS [IoHATHE O epexoaHbIX dyieMeHTax. AM(OTEpHOCTh. ['eHeTnYecKuil psii mepexoqHoro
anemenTa. [lepunonnuecknii 3akoH u Ilepumonnueckas cucrtemMa xumuueckux snemMeHToB [[. M. MenneneeBa. XuMHUecKass OpraHU3alus >KUBOM W HEXKHUBOU
MpUPOAbl. XUMUYECKHI COCTaB sipa, MAaHTUU U 3€MHOU KOpbl. XMMUYECKHE AJIEMEHTHI B KJIETKaX >KUBBIX OPraHU3MOB. Makpo- 1 MukpoaiaemMeHTsl. O6001enne
CBEJIEHUH 0 XuMHUecKuX peakuusax. Kinaccupukanus XuMUUecKUX peaklui Mo pa3IMyHbIM OCHOBAHUSIM:

— I10 COCTaBy U YHCIy pearupyouux 1 00pa3yronxcs BeIeCTB;

— 10 TeroBoMy b dexTy;

— 0 HaINpaBJICHUIO;

— I10 U3MEHEHHIO CTETIeHEH OKUCIICHHUS DJIEMEHTOB, 00Pa3yIOIINX pearupyroliue BelecTBa;

— 10 da3ze;



— 110 UCIIOJIB30BAHUIO KaTajIM3aTopa.

Ilousarue o CKOpPOCTH XHUMHYECKOU pE€aKkunu. (DaKTOpBI, BJIIMAIOIMUE Ha CKOPOCTH XHMHYECKHUX peaKuHﬁ. KaTaJ'II/ISaTopI)I Hn KaTaJiu3. I/IHI‘I/I6I/ITOpBI.
AHTI/IOKCI/II[aHTBI.

Obobdwenue u cucmemamuszayus 3HaHul no meme Beedenue Obwasn xapakmepucmurka XUmMu4ecKux 31emMeHmos u xumuveckux peaxyui. Ilepuoouueckuti
saxon u Ilepuoouueckas cucmema xumuveckux snemenmos. /. U. Menoeneesa.

Koumponvnaa paboma 1. no meme «Beedenue. Obwas xapakmepucmuka XUMU4eckux 21eMeHmos u Xumuyveckux peaxyui. Ilepuoouueckuti 3aKoH u
Ilepuoouueckas cucmema xumuueckux snemenmos /. 1. Menoeneesa.

Jlemoncmpayuu. Pazmuanabie gopmbr Tabmun [lepumomudeckoir cuctembl. Mopenu aromoB 3iemeHToB [—III mepromoB. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON pEakuuu OT MPUPOJbl PEarupyrollnX BEIIeCTB. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM pEaKIMu OT KOHIEHTpAIlMU PEearupyroliux BEIICCTB.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PeaklMy OT IJIOMAAN COMPUKOCHOBEHUS PEArHpyIOIINX BEIIECTB («KHUISIIUK CI0i»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEaKiuu OT TeMIEePaTyphl pEarupyroluX BelecTB. | OMOreHHbIN U reTeporeHHbIN KaTanu3bl. @epMeHTaTuBHBIN KaTanus. MHrubuposanue.

Jlabopamopnvie onvimul. IlonydeHue THAPOKCHAA IMHKA M HCCIEIOBAaHHWE €ro CBOMCTB. MoaenupoBaHHE MOCTPOCHUS MEPUOAMYECKON TaOIUIIbL.
3ameleHue xeine3oM Menu B pactBope cynbpara menu (II). 3aBUCMMOCTD CKOPOCTH XMMHUYECKON PEakiMu OT MPHUPOJAbI PEarupyrolux BEIIeCTB Ha MpUMepe
B3aUMOJICMCTBUS PA3JIMUHBIX KHUCIOT C Pa3IMUYHbIMU METaJUIaMU. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM peaklUUHd OT KOHLUEHTpAlMu pearupyrollux BEIIEeCTB Ha
MIpUMeEpE B3aUMOJICUCTBUS LIMHKA C COJISTHOM KUCIOTOW pa3IMYHOM KOHIIEHTPALUU. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaklMK OT IUJIOIIaJH CONPUKOCHOBEHHUS
pearupyomux BelecTs. MoAEIMpOBaHUE «KUIISIIETO CI0s». 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peakLMU OT TEMIIEpaTypbl PEarupyrolux BELIECTB Ha
npumepe B3aumopeicteus okcuga menu (II) ¢ pactBopoM cepHOI KHCIOTHI NMPHU Pa3IMYHBIX TeMiieparypax. PasnojkeHue mepokcuia BOJOpOJa C MOMOIIbIO
JMOKCH/Ia Mapraiia u karanassl. OOHapykeHHe Karana3bl B HEKOTOPBIX MUILIEBBIX MPOAYyKTax. MIHruOmupoBanue B3auMOAEHCTBUS CONSIHONM KHUCIOTHI C LIMHKOM
yporpornHOoM. KoHTposipHas padora no teme «Bpenenne. OO1as xapakTepUCTUKa XUMHUUECKUX DJIEMEHTOB U XUMUYECKUX peakiuil. [lepuonnyueckuii 3akoH U
[Tepuonnueckas cucrema xumudeckux 3iueMeHToB J[. . MenaeneeBay.

Tema 2.Metanisl (144.)

Bex MenHblif, OpOH30BBIN, Kene3Hbll. MeTanabsl B UcTOpuM uenoBedecTBa. [lonoxenue MeramnoB B llepmonnueckoit cucreme [I. M. Menneneesa.
Mertammdeckas KpuUCTaAJJIMYCCKasd pCIICTKa U METAJINIMYECKad XUMHUYIECKas CBA3b. O6HH/I€ q)HSquCKI/Ie CBOMCTBA METAIJIOB. XMMHUUYECKHE CBOIICTBA METAJIIIOB KaK
BOCCTAaHOBHUTEJIEH, a TAK)KE B CBETE UX MOJIOKEHUS B AJIEKTPOXUMUYECKOM Py HanpsbkeHui MetamioB. Koppos3us MetasioB u ciocoObl 60pb0bI ¢ Hell. CruiaBsl,
WX CBOWCTBa W 3Ha4eHHe. OO0mas xapakTeprucTrUKa MIEIOYHBIX MeTauioB. MeTtamisl B npupoae. O6mme crocobsl ux nomxydeHus. Ctpoenne aromoB. lllemounsie
METaJUIbl - IPOCTHIE BellecTBa. BaxkHeline coeTMHEHNs EJIOUHBIX METAJUIOB - OKCH/IbI, TUAPOKCUIBI M COJMH (XJIOPUbI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOMWCTBA M MPUMEHEHHUE B HapoJHOM xo3stiicTBe. Kanuitnbie ynoopenus. OOmas xapakTepucTHKa 3JIEMEHTOB Ii1aBHOM noarpynmsl 11 rpynmel. CTpoeHne aToMOB.
[[lenoyHO3EMENBHBIE METAIBI — IPOCTHIE BELIECTBA. BakHEHWIINE COEAMHEHMS LIEIIOYHO3EMEIbHBIX METAUIOB — OKCUABI, THAPOKCUIBI U COIH (XJIOPUJBL,
KapOOHAThI, HUTPATHL, Cyab(aThl, pocharTel), UX CBOHCTBA U MPUMEHEHUE B HAPOAHOM Xo3sicTBe. AmoMuHuil. CTpoeHue atoma, GU3NUYECKUE U XMMUYECKHE



cBoiicTBa mpocTtoro BemiecTBa. COEIUHEHUS ATIOMUHUS — OKCHUI W THAPOKCHI, WX aM(dOTepHBI xapakTep. Baxkuelmue comu amomuHus. [IpuMeHneHue
amoMuHusl U ero coenuHeHuil. JKemezo. CtpoeHme aroma, Gu3MUECKHME W XUMHUYECKHE CBOMCTBAa MPOCTOro BemiecTBa. ['eHermueckue psasl Fe2+ m Fe3+.
Baxueiiiue conm xene3a. 3HaUCHHE jKelie3a U ero COCIMHEHUM JJIs TPUPOIbl U HAPOJAHOTO XO35HUCTBA. YPOK-YIPAXKHEHHUE C UCIIOJIH30BAHUEM CaMOCTOATEIbHON
paboThI 1O BBHIIOIHEHUIO IPOBEPOYHBIX TECTOB, 3alaHUI U YIPAKHEHUH.

Obobwenue 3nanutl no meme «Memannory. Koumponvuas paboma 2. no meme «Memainnvl».

Hemoncmpayuu. OO0pa3upl IMEIOYHBIX U IIEJI0YHO3eMENbHBIX MeTaysioB. OOpasibl cruiaBoB. B3aumopneiicTBue HATpusi, JUTUS U KajlblMs C BOJOM.
B3auMopeiicTBue HaTpus U MarHus ¢ KUciopoaoMm. B3aumopeiictBue metamwioB ¢ HeMerauiamu. [lomydenue runpokcunaoB xkenesa (II) u (III). KagecTtBennbie
peakuuu Ha uoHbl Fe2+ u Fe3+.

Jlabopamopnvie onvimul. B3anMoielicTBue pacTBOPOB KUCIIOT U cojieil ¢ MeTayutaMu. O3HaKoMIleHHe ¢ pyAaMu skene3a. OkpallrBaHue MJaMEeHU COJIIMU
IIEJI0YHBIX MeTaJlI0B. B3aumoneiictBue kanbius ¢ Bogoi. IloaydeHne ruipokcuia Kaablys U UCCleJOBaHUE ero cBOMCTB. [losyueHue ruipokcua aloMUHUS U
HCCIIeIOBaHKe ero cBOCcTB. B3aumoneiicTBue xene3a ¢ constHol kucnoroil. [lonydyenne runpokcunios xenesa (11) u (1) u nccnenosanue ux cBONCTB.

Tema 3. IIpaktukym 1 «CBoiicTBa MeTA/UIOB M UX coequHeHui» (14.)
Ilpaxmuueckas paboma. Perienne sKCriepuMEeHTAIbHBIX 337a4 Ha pacliO3HaBaHUE U MOJIyY€HUE COSTUHEHHUI METaIOB.
Tema 4. Hemerannl (244.)

OO6mras xapakTepuUCTHKAa HEMETAIUIOB: ToJiokeHue B [lepronnueckoi cucteme, 0COOEHHOCTH CTPOSHUSI aTOMOB, JIEKTPOOTpUIiaTeIbHOCTh (D0) Kak Mepa
«HeMetaimmyHocTyy, psaa 0. Kpucramumuyeckoe CTpOEHME HEMETalIoOB — TMPOCThIX BewecTB. Auuiorponus. Puznyeckue CBOMCTBA HEMETaIOB.
OTHOCUTENBHOCTh TOHATUH «MeTauy — «HeMmeTtal». Bogopoa. Boga. Ilonoxxenue Bomopoma B Ilepuomnueckoi cucteme xumuueckux snemeHTtoB [ U.
MenneneeBa. CTpoeHue aroma U MoJieKyJbl. DU3MUECKHe M XUMHUYECKHE CBOICTBAa BOAOpPOJA, €ro InojiyueHue U npumeHeHue. Boma. CTpoeHHe MOJIEKYIIBI.
Bonoponnas xumuueckas cBsizb. Pusnueckue cBocTBa BOJbI. AHOManIUU CBOMCTB BOJbl. ['MapodunbHble 1 THAPOoPOOHbIE BelecTBa. XMMUYECKHE CBOMCTBa
Boabl. KpyroBopor Bonbel B mpupozae. Bomoounctka. Asparus Boasl. beiToBeie GuiubTpsl. MuHepanbHble BOABL. JIUCTHIITMpOBaHHAS BOJA, €€ MOJIyYeHUE U
npuMeHeHne. OO1as xapakTepucTka rajsoreHoB. CtpoeHue aToMoB. [IpocThlie BelecTBa 1 OCHOBHbIE COETMHEHUS T'aJIOTEHOB, UX cBoWcTBa. KpaTkue cBeneHus o
xJjope, 6pome, ¢pTope u noje. [lpumeHeHue rajJoreHoB U UX COeAMHEHUH B HapoaHOM xo3siicTBe. Cepa. CTpoeHHe aToma, aJuIOTPOIHSs, CBOMCTBA U MPUMEHEHHE
pomouueckoit ceprl. Oxcunsl cepol (IV) u (VI), ux monydenue, cBoiictBa u nmpumeHenne. CepHas KUCJIOTa U €€ COJIM, X MPUMEHEHHE B HApOJHOM XO3SHCTBE.
[IpousBocTBO cepHOil KUCIOTH. A30T. CTpoeHHEe aToMa U MOJIEKYJIbI, CBOMCTBA POCTOrO BEllecTBa. AMMMAK, CTPOEHHE, CBOWCTBA, MOTYYeHHE U TPUMEHEHUE.
Conu ammoHus, ux cBoiictBa u npumeHenue. Oxcuabl azota (1) u (IV). A3oTHast kuciora, ee cBOMCTBa W nMpuMeHeHHe. HUTpaTel U HUTPUTHI, MpodiieMa ux
COJZIepKaHUsl B CEIIbCKOXO3SHUCTBEHHOM NMpoayKuuu. A3oTHble yaoopenus. @ocgop. CTpoeHue aToMa, aJuloTponus, cBoicTBa Oenoro u kpacHoro ¢ocdopa, ux
npumenenne. OcHOBHBIE coeanHeHus: okcua ¢ocdopa (V) u oprodochopnas kucnora, docdarel. Pochopubie ynodpenus. Verepood. CrtpoeHue aroma,
aJUI0TponHsl, cBoiicTBa Moaudukanuii, npumenenue. Oxcuanl yraepona (II) u (IV), ux coiictBa u npumenenue. KapOoHaThl: KalbILUT, COJla, MOTAL, UX 3HAYCHUE
B MIPHUPOJIE M KU3HU YenoBeka. Kpemuuil. CTpoeHne aToMa, KpUCTAIMUECKUI KpeMHuil, ero cBoiictBa u mpumeHenue. Oxcuna kpemuus (IV), ero npuponansie



pasHOBUAHOCTH. CHiIMKaThl. 3HAYEHHE COCTUHEHUN KPEMHHS B KUBOW M HEXHBOU mpupoze. [IoHATHE O CHIMKATHON MPOMBINIUNICHHOCTH. OO00wenue no meme
«Hememannviy. ¥Ypok ynpasicnenue ¢ ucnonvzosanue camocmosmenbHou pabomul NO 8bINOIHEHUIO NPOBEPOUHBIX MECMO8, 3A0aHULL U YNPAHICHEHULL.

Konmponvnas 3. paboma no meme «Hememannvl»

Hemoncmpayuu. OGpas1ibl raloreHOB — MPOCTHIX BellecTB. B3anMoeiicTBie rajJoreHoB ¢ HaTpueM, altoMuHueM. BeitecHeHne xiaopoM Opoma uinu Hoxa
U3 PacTBOPOB X coliel. B3aumoneiicTBue cepbl ¢ MeTamsiaMu, BOAOPOJIOM M KHCIOpoAoM. B3aumoneiicTBue KOHIEHTPUPOBAHHON CEPHON KHCIOTHI C MEIBIO.
OOyrinuBaHue KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTOW OpPraHMYECKUX coeauHeHui. Pa3baBieHue cepHOMl KHCIOTHL. B3anMopeicTBHE KOHIIEHTPHPOBAHHOMN
a30THOM KHUCIOTHI ¢ Menbto. [loriomienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccranoBneHue menu u3 ee okcuaa yriem. OOpasubl NpUPOTHBIX
COCIMHEHMI XJopa, cepbl, docdopa, yriepona, kpemuus. OOpas3mpl BaKHEHIINX JUIsi HAPOJHOTO XO3SHCTBa Cynh(haToB, HUTPATOB, KapOOHATOB, (ocdaros.
OO0pa31pl cTekI1a, KepaMHUKH, IEMEHTA.

Jlabopamopnvie onvimel. llomyueHue, coOupaHue W paclio3HaBaHuEe Bojopoja. lcciemoBaHue MOBEPXHOCTHOTO HATSDKEHUs BOJBL. PactBopeHwue
NepMaHraHaTa Kalus WIM METHOTO Kyrmopoca B Boje. I mapaTtauus o6e3BoxkeHHOro cynbhara mean (II). M3roToBienue runcoBoro ormnevyarka. O3HaKOMIICHHE C
KOJIJICKIIMEW OBITOBBIX (DMIBTPOB M M3YyYCHHE WHCTPYKIMH JOMAIIHEro ObIToBOoro ¢uibTpa. O3HAKOMIIEHHE C COCTaBOM MHHEpaIbHON BoAbl. KauecTBeHHas
peakiuus Ha rajoreHu-uoHsl. [lomydyenue, cobupanne U pacno3HaBaHue KUCIopoja. ['opeHue cepbl Ha Bo3ayxe U kuciopojae. CBoiicTBa pa30aBieHHON CEpHOM
KHUCIOTHL. M3ydeHne cBOMCTB ammmuaka. Pacno3naBanue coneii ammonus. CBoiicTBa paz0aBiieHHOW a30THOW KHUCIOTHL. B3ammopelicTBHE KOHICHTPUPOBAHHOU
a30THOM KUCIOTHI ¢ Menblo. PacniosnaBanue - ¢ocdaros. ['openue yris B kuciopose. [lonyduenue, cobupanue u pacro3HaBaHue yriaekucioro rasza. [lonydenue
yroJIbHOM KUCJIOTHI U u3ydeHue ee cBoMCTB. [lepexon kapbonara B ruapokapOonar. Pasnoxxenue runpokapOonara Hatpus. [lonydeHrne KpeMHEBOM KUCIOTHI U
H3y4YECHHUE €€ CBOWCTB.

Tema S. IIpakTukym 2 «CBoiicTBa coeiMHeHHIT HeMeTaNI0B» (3 4.)

Ipakxmuueckasa paboma. Pemienne skciepuMeHTaNbHbIX 3a1a4 110 TeMe «lloarpymnmna rajgoreHoB».
Ipaxmuueckas paboma. Pemenne sxcrepuMeHTaIbHbIX 3a1a4 o TeMe «l[loarpymnmna kucioponay.
Ilpakmuueckas paboma. Ilonydyenue, coOupanue U pacro3HaBaHUe Ta30B.

Tema 6. Kparkue cBeieHusi 00 OpraHu4ecKux coeMHeHUAX (44.)

VYrnesopopoasl. Heoprannuecknue n opraHMuecKre BeLIeCTBa. Y INIEBOAOPOIbl. MeTaH, 3TaH, IpoNaH Kak IpeieabHbIE YIIIEBOOPOAbl. DTHIIEH U alleTUIIEH
KaK HemlpenenbHble (HEHAChILEHHbIE) YrieBoaopoasl. [opeHue yrieBogoponoB. KadecTBeHHbIE peakIMM Ha HeNpelelbHble CoequHeHus. Peakuus
neruapupoBanusd. Kucnoponconepxaiiue OpraHHYECKHE COEAWHEHHs. OTWIOBBIM CHOUPT, €ro MOoJydyeHHe, NPUMEHEHHEe U (HU3UO JIOTMYEecKoe AEHUCTBHE.
TpexatoMmubIil cniupt mmuepuH. KauecTBeHHas! peaklius HAa MHOIOATOMHBIE CIIMPTHL. YKCYCHasl, CTEAPUHOBAs M OJIEMHOBAasl KUCIOThl — IPEICTaBUTENN Kilacca
KapOOHOBBIX KuCiOT. JKupel. Mputd. A3oTcoiepikaiiue OpraHMYecKHe COCAMHEHHs. AMHHOTrpyIna. AMHHOKHCIOTBL. AMHHOYKCyCHas KucioTa. bemku
(mpoteuHsl), UX PYHKINHU B XKUBBIX OpraHn3Max. KauecTBeHHbIe peakiuu Ha OeNKH.



Jlemoncmpayuu. Monenu MoJjieKyJd MeTaHa, 3TaHa, IMpoMaHa, dTUJICHA M aleTWwIeHa. B3anMojeiicTBue »TWiIeHa ¢ OpPOMHOW BOJOW W PacTBOPOM
nepMmanrasara kanus. O01ue XuMU4Yeckue CBOMCTBa KUCIIOT Ha MMPUMeEpe YKCYCHOM KucaoThl. KauecTBeHHas peakiiys Ha MHOTOATOMHbBIE CITUPTHI.

Jlabopamopnvie onvimul. KauecTBeHHbIE peakluy Ha OEJKu.

Tema 7. O0001IeHHE 3HAHUM M0 XMMHUM 32 KYPC OCHOBHO# mkoJbl. [loaroroka k OI'D (11 4.)llepuoanyeckuii 3axkoH u [lepuoanydeckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa. Ou3nueckuii CMBICI MOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB MEepUOoJia U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHUSs
CBOMCTB 2JIEMEHTOB M MX COEIMHEHUI B MEpHOJaX U rpylmnax B CBETE NMPEACTaBICHUN O CTPOCHUU aTOMOB 3JeMeHTOB. 3HaueHue [lepuoanueckoro 3akoHa. Bussl
XUMHUYECKHUX CBSI3€H U THUIbI KPUCTAIUIMUECKUX pelIeToK. B3aumocBs3p cTpoeHus U cBOMCTB BemnlecTB. Kiaccuukanus XUMHUUECKUX PEaKIUil M0 pa3InyHbIM
mpu3HaKaM (YHCIIO U COCTAaB PEardupyroIiX B 00pa3yIIIMXCs BEUISCTB; HATMYWE TPAHUILI pazjiena ¢a3; TerIoBoil YPQPEeKT; U3MECHCHHE CTEIICHEH OKUCIICHUS
aTOMOB; WCIOJIb30BaHME KaTalu3aTopa; HampaBlieHUEe MPOTeKaHUs peakmun. CKOPOCTh XUMHUYECKUX peakuuid U (hakTopsl, Biusiomme Ha Hee. OOpaTMMOCTh
XUMHUYCCKUX peaKHI/Iﬁ U CIIOCOOBI CMCUICHUA XUMHNYCCKOI'0 paBHOBCCH. HpOCTI)Ie U CJIOKHBIC BCIIICCTBA. Metamisl 1 HeMeTauIsl. I eHeTnuecKkne psAAbBL METAJlJ1a,
HEMeTala U TepexoaHoro mMeramia. OKCHIBI ¥ THIPOKCUAB (OCHOBaHMSA, KUCIOTHI, aM(pOoTepHbIE THAPOKCUIBI), conu. VX cocras, kimaccudukanus u odmme
XUMHUYECKHUE CBOKCTBA B CBETE TEOPUU AEKTPOJUTUUECKON AUCCOLMALMH. 3alUTa IPOEKTOB.

Y4eOHO-TeMaTHYECKHUIl IUIaH Kypca

Tema Konnuectso
Ne
4acoB
1 Bgenenune. OOmas xapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB U XMMHUECKUX peakuuid. [leproanuecknii 3akoH u 11
Ilepnonnueckas cucrema xummdeckux 31neMeHToB 1. 1. Menneneesa
2 | Tema 1.Metannsl 14
3 | Tewma 2. Ilpaktukym 1 «CBOHCTBa METAJUIOB U UX COCTUHEHHIN 1
4 Tema 3. Hemeramisl 24
5 | Tema 4. Ilpaktuky™m 2 «CBolicTBa COEIMHEHUI HEMETAIIIOBY 3
6 |Tema 5. KpaTtkue cBefeHus 00 OpraHMUECKUX COCTMHEHUSIX 4
7 | Tema 6. O6001eHe 3HaHUH 110 XUMHUHU 32 Kypc OCHOBHOM mikoibl. [Toaroroska k OI'D 11
8 | MUroro: 68




TemaTHuyeckoe NJIAHUPOBAHUE

Ne | Pazzen Tema Tun ypoka Buabl yueOHoi Bunbi Hara
HECATECJIBbHOCTH KOHTPOJIA
mia | ¢gak
H T
1-2. | Benenue. | Bomublii unctpykrax no Th | Ypok nzydenus u Xapaxmepuszosamb ~XUMHUUYECKHE 3JE€MEHTh 1—3-Tro mnepuosoB 1o ux | Tekymmit
O6mas npu pabore B KabuHeTe HEPBUYHOTO nonoxeHuto B Ilepuogmueckoil cucteMe xumuueckux dnemeHtoB JI. .
xapaktepu | xuMuu. [lepBuuHbIH 3aKpeIUICHHS HOBBIX MeunpeneeBa. Apeymenmupoéams CBOUCTBA OKCHJIOB U THAPOKCUIOB METANIOB
CTHKa WHCTPYKTaX Ha pabouem 3HAaHUHI U HEMETAJJIOB NTOCPEICTBOM MOJIEKYJISIPHBIX, IIOJIHBIX U COKpAIEHHBIX MOHHBIX
XHUMHYECK | MecTe. XapaKTepHCTHKa YPaBHEHHH peaknuil
ux XMMHYECKOT0 2JIEMEHTA Ha
SJIEMEHTOB | OCHOBAaHUHM €rO0 TOJIOKEHUS B
u [lepnoguueckoii cucreme
xumudeck | J. M. MengeneeBa
3. ux AmboTepHBIE OKCHIBI U KomOuHUpOBaHHEIH Ob6vsacnams, 910 Takoe am¢poTepHble coequHeHus1. Habmodams u onuceiéams | TeKymui
peakiui. | TUAPOKCUIBI PEaKIK MEXy BEIIECTBAMHU C ITOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA M SI3BIKA
Ilepuonuu XUMUH. Xapakmepu3o6éams IBOWCTBEHHBIH XapakTep CBOMCTB aM(pOTEpHBIX
€CKUI OKCHJIOB ¥ THUIPOKCHUIOB. [Ipogooumsb  ONBITEI 10 MONYYCHHUIO H
3aKOH H MOJATBEPIKJICHUIO XUMHYECKIX CBOHCTB aM()OTEPHBIX OKCHIOB U THAPOKCHIOB C
[epromuu COOII0ICHHEM TPaBIJI TEXHUKH 0€30M1aCHOCTH
4. eckas Ilepronnuecknii 3aK0H U KomOuHMpOoBaHHBIN Paznuuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO knaccupukanuy. | Texyrmmit
CucTeMa Ilepuoanueckas cucrema Apeymenmuposams oTHeceHne IlepHoauveckoro 3akoHa K €CTECTBEHHON
xuMu4eck | JI. M. MenneneeBa B cBeTe knaccupukanuu. Mooeiupoeéams XAMHUUECKUE 3aKOHOMEPHOCTH C BBIJICIICHHEM
ux Y4EHUs O CTPOEHHH aToMa CYIIECTBEHHBIX  XapaKTEPUCTHK OOBEKTa M  TPEICTAaBIEHHMEM UX B
SJIEMEHTOB MPOCTPAHCTBEHHO-TPA(UUECKONH MM 3HAKOBO-CHMBOJIHIECKON opme
5. . . XuMHUYecKast OpraHu3aIHs Kom6nHnpoBaHHbIH Xapaxmepusoéams polib XUMHYECKHX 3JIEMEHTOB B JKMBOH M HEexuBOH mpupone. | Texyuuii
MeHzenee | xuBoii U HEXUBOU IIPHPOIBI Knaccugpuyuposams ~ XuMudecKkue SIEMEHTHI B  KIeTKaX Ha Makpo- o
Bally MHKPOJIEMEHTEI
6. Kmaccuuxarms KomOuHMpoBaHHBIN ObvscHamy, 9TO TaKoe XMMHUYECKas PEaklus, PEaKIUH COCTUHEHHS, PeaKIuH
XMMHYECKUX Peakluil o PasNoKEHNs, PEaKIMM OOMEHa, PEAKIMH 3aMEIICHUs, PEeakuuu HeWTpammsaim, | Texymimii
Ppa3iinMIHbIM OCHOBAHUAM 9K30TCPMHUYCCKUE PCAKIUH, SHAOTCPMHUUYCCKHUEC PCAKINU, O6paTI/IMBI€ peakuuu,
HEeoOpaTHMBIE PEaKIHH, OKHCIUTEIBHO-BOCCTAHOBHUTENIBHEIE PEaKI[IH, TOMOTCHHEIC
peakuun, reTe€PoOr€HHBIC PCAKIWHU, KATAJIUTUYCCKUEC PCAKIHH, HECKATATITUTUYCCKUEC
peakumu, TemoBod 3ddexT XumHdeckoil peaknun.  Knaccuguyuposams
XUMUYECKHE PEaKIMU IO Pa3IUYHBIM OCHOBaHMAM. Cocmagisimbs MONEKYISIPHBIC,
TIOJTHBIE U COKpAIICHHBIC HOHHbBIEC ypaBHEHHS peakiuil. Onpedensims OKUCIUTENb U
BOCCTaHOBHTENb, MPOLECCHl OKHCICHUS ¥ BOCCTaHOBICHUA. Habmooams U
onuceléams PEaKIMU MKy BEIIECTBAMHE C MOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA H
SA3bIKa XUMHUHN
7. [TonsTe 0 ckopocTH KoMOnHMpOBaHHBIH Obvacnamy, 4YTO TaKO€ CKOPOCTb XHMHUUYECKOM peakuuu. Ycmauasnueamo | Texymui




XUMHUYECKOU peakunnu

[IPUYUHHO-CJIC/ICTBEHHBIE CBS3M BJIMSHUS HEKOTOPHIX (PaKTOPOB Ha CKOPOCTh
XUMHYECKHUX peakuit

8. KaranuzaTopsl KomOuHupOBaHHBIH ObvacHamy, 9TO Takoe KatammsaTop. Habnrooams M onucvigams peaknuu Mexny | Texyrmid
BEIIECTBAMU C TIOMOILIbIO pYCCKOro (POJHOTO) S3bIKa U  sI3bIKA XHUMHH.
CaMOCTOSTENBHO NPOBOOUNs OMBITHI, MOATBEPKIAIONINE BIMSHHE KaTAIM3aTOPOB
Ha CKOPOCTh
9- 0O6o00611eHNE 1 Ypox KOHTpoOIIs, Ilpo6ooums ~ ONEHKY  COOCTBEHHBIX  JIOCTW)KCHHH B  YCBOGHMHM  TeMbl. | TemaTruueck
10. cucTeMaTH3alus OLICHKHU U KOPPEKIIUH Koppexmuposamb cBou 3HaHHS B COOTBETCTBUU C IUIAHHPYEMBIM pe3yJibTaTOM. | Wi
3HaHMH 10 TeMe 3HaHUH yyaiuxcs Tonyyams XuMHYECKYI0 HHGOPMALUK U3 Pa3INIHBIX UCTOUYHHUKOB. [Ipedcmasnams
«BBenenue. undopmarpo o TeMe «OOIas XapaKTepUCTHKA XHMHUYECKAX OJJIEMEHTOB U
xumMuuecknx peaknuid. [lepmonmueckmii 3akoH u Ilepmogmueckas cucrema
xumuyeckux ssnemeHToB J[. WM. MenneneeBa» B Buie TaONHl, CXeM, OIOPHOTO
KOHCIEKTa, B TOM 4ducie ¢ npumeHenneM cpeacts MKT
11. KouTtpoinbHas pabora Ne 1 Ypok KOHTpOIIA, Temarndeck
«Baenenne» OILICHKH U KOPPEKLUHU ui
3HAHUH ydanuxcs
12 [TonoxeHue 31eMeHTOB- YPpok u3yyeHus u ObvacHamy, 4TO Takoe MeTabl. Pasziuyams (GOpMBI CyIIECTBOBaHHA MeTailoB: | Texyrmmid
Tema 1. MeTtaioB B [leproaudeckoit HEPBUYHOIO JJIEMEHTBl W TPOCTHIE BeIlecTBaM Xapakmepuszoseamb XUMHUUECKHAE DJIEMEHTHI-
Metammsi- | cvcreme Il . Menneneesa u 3aKPEIUICHAS HOBBIX METaJIBI IO UX TOJIOKECHUIO
14 4 0COOEHHOCTH CTPOCHUS UX SHAHUE B llepmommueckort cucreme JI. UW. MenneneeBa. [lpocnozuposams CBOWCTBA
atoMoB. Pusznyeckue CBOMCTBA. HE3HAKOMBIX METAJUIOB IO NOJOXEHUIo B Ileproandeckoil cucteMe XMMHYECKUX
snemenToB JI. 1. Menneneena.
Yemanaenusame IpUUMHHO-CIIEICTBEHHBIE CBSI3H MEXIY CTPOSHUEM aTOMa, BUIOM
XUMHYECKOH CBSI3M, THIIOM KPHCTAJUIMYECKOW PEHIeTKH METaUIOB — TIPOCTHIX
BEIICCTB U MX COSIMHCHHUH.
13. XUMHUYECKHE CBOICTBA Kom6unnpoBaHHbIi Obvachamy, 9YTO Takoe pAI aKTUBHOCTH MeETAWIOB. [lpumenams ero mna | Texyrmid
METaJIoB XapaKTePUCTUKH XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB-MeTauoB. O6obwams
CHUCTEMY XHUMHYCCKUX CBOMCTB METAJUIOB KaK «BOCCTAaHOBUTEJILHBIC CBOWMCTBAY.
Cocmagnsimb MONEKYISIpHBIE YPaBHEHHS PEaKIMi, XapaKTepU3yIOIINX XUMUUECKHE
CBOWCTBA METAJUIOB B CBET€ Y4YEHHS 00 OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
mpoleccax, a peakUuH C y4acTHEM JIIEKTPOIHUTOB ApeOCcmasismy TakkKe U B
UOHHOM BuJe. Habniooamv W onucbleamv PEaKUUM MEXIYy BeIEeCTBAMU C
TIOMOIIIBIO PYCCKOTO
(pomHOrOo) s3bika ¥ s3pIKa XUMHUH. CaMOCTOSITENIBHO 7p08OOUNb  ONBITHI,
MOATBEPKJAIOIINE XUMHUIECKHE CBOWCTBA METAJJIOB, C COOJIOJCHUEM IIPaBUII
TEXHUKHU 0€30MaCHOCTH.
14, Mertansl B IpupoJe. Kom6uanpoBaHHbIi Knaccugpuyuposamo (bopmsI MIPUPOAHBIX COCTMHEHUH MetannoB. | Texkymiuit
OO01mue crocoObl MX MOTYIeHUS Xapaxmepuzoeams 00IIME CHOCOOBI TOMYYEHHS METAIOB: IHPO-, THAPO H
ANEKTPOMETAIUTYPTHH.  KOoHKpemusupogams  OTH  CIIOCOOBI  NpUMEpaMH |
YpaBHEHUSIMHU PEaKIIMi C COCTaBJICHHEM 3JICKTPOHHOIO OanaHca
15 Iownstue o koppo3uu MeTannoB | KomMOMHUPOBaHHBII Obwschamp, 9TO Takoe KOPPO3Ms. Pasziuyams XAMAYECKYIO H IIEKTPOXUMUUIeckyto | Texyrumii
KOPPO3HIO.
Hnniocmpuposams TIOHSTHUS «KOPPO3USI», «XHMHUYECKast KOPPO3HSD»,
(QUIEKTPOXMMHYECKAs] KOPPO3WsSD» HpUMepaMH. Xapakmepuzoeams  CIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UH
16- OOr1as xapaKkTepUCTUKA KoMOuHMpOBaHHBIIH Obvsichamy STUMOJOTHIO Ha3BaHHS TPYMIBl «IIEJIOYHbIe MeTammsly. Jasams | Texyrumii
17. a5eMeHTOoB [A rpymnmnsl. OOIIyI0  XapakTepPUCTUKY IIEHOYHBIX METAJUIOB IO HX IIOJIOKECHUIO B

COGZ[I/IHQHI/ISI IICJIOYHBIX

[lepuoanueckoir cucrteme xumuyeckux dyeMmeHtoB JI. WM. MeHpgeneesa.
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MCTaJIJIOB

Xapaxmepuzogamp cTpoeHUE, (DU3MYECKUE W XUMHUYECKHE CBOMCTBA MICIOYHBIX
METAUNIOB B CBETe OOIIEro, OCOOCHHOTO M EOUHUYHOTO. [Ipedckaszviéams
¢usnyeckue W XUMHYECKHE CBOMCTBA OKCHIOB W THIPOKCHAOB MLICTOYHBIX
METaJUIOB Ha OCHOBE HX COCTaBa U CTPOCHHUS U 71OOMEepicOamsy TPOTHO3BI
YPaBHEHHUSMH COOTBETCTBYIOIIUX pEaKIuid. [Iposodums pacyeTsbl M0 XUMHUYCCKUM
dbopMynaM W ypaBHEHHSM pEaKIMH, NPOTEKAIOIUX C YYacTHEM MICTIOYHBIX
METAJJIOB M MX COeTMHEHUM

[lenoyHO3eMeNBHBIC METAILIHI.
CoenuHeHus
IIEJTI0YHO3EMEIBHBIX METAJITIOB

KomOuHupOBaHHEIH

ObvsicHAmbs 3TUMOJIOTUIO HAa3BaHWs TPYIIbl  «IIEJIOYHO3EMEIbHbIE METaLIbD».
Jlasams 0OIIYIO XapaKTEPUCTHKY HIETOYHO3EMEIbHBI METAJIOB 110 UX TTOJIOKEHHIO
B llepnonnyeckoif cucremMe xumudeckux oaiemeHroB J[. W. Menzaeneesa.
Xapaxkmepusosame ~ cTpoeHHe,  (QHU3MYECKHME W XHMHYECKHE  CBOMCTBA
[IEJI0YHO3EMENBHEIX METAJIIIOB B CBETE OOIIEr0, 0COOEHHOI0 M €MHUYHOIO.
Ilpeockaszvieams (HU3NYECKUE U XMUMHUYECKHUE CBOWCTBA OKCHUIOB U THIPOKCHIOB
IIEJIOYHO3EMENIBHBIX ~METAJJIOB HAa OCHOBE HX COCTaBa M CTPOCHHA U
noomeepcoams MPOTHO3bI YPABHEHUSMH COOTBETCTBYIOLINX peakiuid. /Iposooums
pacueTsl Mo XUMHUYECKUM (HOpMyjaM U YPaBHEHUSM pEaKIMi, MPOTEKAIOIUX C
Y9acTHEM IIETOTHO3EMETIHHBIX METAIOB M UX COeTUHEHHUI

Texkymumii

AJTIOMUHHHI 1 €T0 COSTUHEHHUS

KomOuHUpOBaHHEIH

Xapaxmepusoéams allOMUHUN 1O €ro mnoyiokeHuto B Ilepumonmueckoit cucteme
xuMmudeckux anementoB JI. Y. MenneneeBa. Onucvisams cTpoeHUe, GUIUUECKUE U
XMMHUYECKUE CBOWCTBA aJIOMHHHUS, IIOATBEPXkAas HUX COOTBETCTBYIOLIMMHU
YpaBHEHUAMH peakiid. O6vsicHsimb TBOWCTBEHHBIN XapaKTep XUMHUUECKUX CBOWUCTB
oKcula U THUIPOKCHAA alIOMuHUA. Kouxpemusupoéams 3IEKTPOIUTHUECKOE
MIOJTy4eHHEe METaJUIOB OIMCAHWEM IIPOM3BOJCTBA ANIOMHUHUSA. Ycmawnaeniusamo
3aBHCHMOCTh 0ONacTeil NpUMEHEHHs AaJIOMHHHS W €ro CIUIABOB OT CBOWCTB.
Ilpoooums pacdeTsl MO XUMHYECKUM (GOpPMYJIaM M ypPaBHEHHUSIM pEaKIHi,
MPOTEKAIOUIMX C YYaCTHEM ATIOMHUHUS U €T0 COSAMHEHUH

Texymmumii

Keneso u ero COCIMHCHUA

KomOuHUpOBaHHEIH

Xapaxmepu3zoeams >Kelle30 MO €ro mojJoxeHuto B Ilepuomuyeckoi cucreme
xumuaeckux snemenToB JI. V. Menneneesa. Onucvisams CTpoeHHe, (GpU3HIecKre U
XHMHYECKHUE CBOHCTBA KeJieda, MoATBEpkKAasA UX COOTBETCTBYIOIIIUMHU YPAaBHCHUSIMU
peakuuil. O0vsacHAmMb NBONCTBEHHBIH XapaKTep XMMHUYECKHUX CBOMCTB OKcuaa H
rufpokcuna  okenesa. Koukpemusupoéamb — INEKTPOIMTHYECKOE  IONydeHHE
METaJUIOB OIMCAaHUEM IIPOM3BOACTBA Kejle3a. Ycmanaenuéamsv 3aBUCUMOCTb
obJiacTell MPUMEHEHUs XKeJle3a U ero CIUIaBOB OT CBOUCTB. [Ip06odumsb pacueThl Mo
XUMHPYecKnM (opMynaM M YpaBHEHHSM pEaKIHWH, MPOTEKAIONUX C YyJacTHEM
’KeJIe3a U ero COeAMHEHUH

Texymmumii

O00011IeHEe 3HAHUI 10 TEME
«MeTaisl

YPpok KOHTpOJI,
OLICHKHU U KOPPEKLIUU
3HAHUH ydaniuxcs

Ilposooums ~ OUEHKY  COOCTBEHHBIX  JOCTIW)KEHHH B  YCBOGHHH  TEMBI.
Koppexmuposams cBOM 3HaHMS B COOTBETCTBUHM C IUIAHHPYEMBIM PE3YJIHTATOM.
Tonyyams XUMAYECKYIO HHPOPMAIIUIO M3 Pa3INYHbIX HCTOYHUKOB. [Ipedcmasname
HHPOPMAIMIO 10 TeMe «MeTalutbly B BHJIE TAOJUII, CXEM, OMIOPHOTO KOHCIIEKTa, B
TOM yHcie ¢ npuMmeHeHneM cpencts UKT

Texymuii

Kontponsnas padora Ne2
«MeTaab»

YPOK KOHTpOJI,
OLIEHKU ¥ KOPPEKIUH
3HAHUH yvaluxcs

Temartnueck
Wi

26.

Tema 2
[IpakTuky
M1
CaoiicTBa
METaJlJIOB

Ip.p Ne 1 «Pemmrenne
3KCHCpI/IMeHTaJ'[bHBIX 3ada4

Ha pacro3HaBaHUE U TIOyUCHHE
COCJIMHECHUH METaJIIOBY

Ypok-nIpakTUKyM

DKCIEPUMEHTANBHO UCC1ed06amsb CBOMCTBA METAJUIOB U UX COCIMHEHHH, pelaTh
JKCIIepUMEHTaIbHbIE 3aaun 1o TeMe «Meramiey. Pabomams ¢ mabopaTOpHBIM
000pyIOBaHHEM M HarpeBaTeIbHBIMUA NMPHOOpPAMU B COOTBETCTBHU C IPaBHJIAMHU
TEXHUKH Oe3omacHOCTH. Habniooams CBOHWCTBA METAIOB M HX COECIUHEHUN U
SBIICHUH, MPOUCXOIAMUX C HUMH. Onucviams XUMUYECKHH SKCIEPHUMEHT C

TemaTnueck
i




H UX
COEIMHEHN

71
lg

MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHHU. DPOpMYIUpPO8anit BBIBOJBI
Mo pe3yabTaTtaM IPOBEICHHOTO 3KcrepuMenTa. Onpedensme (UCXOI U3 yueOHOM
3a7a41) HEOOXOAUMOCTh HCIIOJIb30BaHHs HAOIIOICHNUS HITH KCIICPHMEHTA

217.

28.

29.

30.

31.

Tema 3.
Hemeramn
BI- 24 4.

OOm1ast xapakTepuCcTHKA
HEMETAJLIOB

Ypok u3yueHus u
HNEPBUYHOTO
3aKpEIUIEHHS] HOBBIX
3HAHUU

Obvacuamy, 4TO TaKOe HEMETAalUlbl, aJOIeHbl, AJUIOTPOIHBIE BUIOM3MEHEHHUS.
Xapaxmepu3oeams XAMHYECKHE JJIEMEHTHI-HEMETAIBI M IPOCTHIE BeEIIeCTBa-
HEMeTalJIbl: CTpPOCHUE, (u3nueckue CBOIlcTBA HEMETAJUIOB, CIHOCOOHOCTh K
amwtorporun.  Packpvieamb TPUYMHBI AJUIOTPONMM Hasvieams COETAHEHHS
HEMETAJLJIOB 110 (GopMyllaM U cocmagnanms GOPMYIIbI 110 UX Ha3BaHUAM. O6vsacHAMb
3aBUCHUMOCTb CBOWCTB (MJIM TIPEICKA3bIBAaTh CBOWCTBA) XMMHYECKHX DIIEMEHTOB-
HEMETAJLJIOB OT UX MoJioxkeHus B [lepuoaudeckoil cucTeMe XMUMUYECKHUX 3JIEMEHTOB
. WU. MenneneeBa. Ycmanasnueamp TPUUUHHO-CIEICTBEHHBIE CBS3H MEXKIY
CTPOGHHEM aTOMa, XHMHYECKOW CBS3bI0, THIIOM KPHCTAJUIMYECKOW pEIeTKH
HEMETAJIOB U MX COeIUHEHMH, uX (QuinueckuMu CBoOHcTBaMU. [oxasvieams
OTHOCHTENILHOCTD MOHSITHH «METAIUD) U «HEMETAJLD)

Texymumii

Bonopon

KomOuHUpOBaHHEIH

Apeymenmupoeéams 00OCHOBAHHOCTh JBOMCTBEHHOTO IIOJIOXKEHHS BOJIOpPOAa B
IMepromuueckoit  cucreme. Xapaxmepuzogamv — CTpOeHHE, (GHU3WYECKHE U
XUMHUYECKUE CBOHCTBA, IIONyYyeHUE U IIPUMEHEHHE Boaopoja. Haswieams
COeIMHEHMs BoJOpoa 1mo hopMynaM U cocmasiams GOpMYIBI 0 UX Ha3BaHHSM.
Yemanaenusams NpUYMHHO-CIEACTBEHHBIE CBS3M MEXIY CTPOEGHHEM aToMa,
XUMHAYECKOM CBA3bIO, THUIIOM KPHCTAUIMYECKOM pemeTku BOJOpOJa, €ro
¢usMYecKUMH U XUMMYECKUMHU CBoiicTBaMu. [Ipogodums, nabmodams WU
Onucel6amy ~ XUMHUYECKHH OKCIIEPUMEHT [0 TOIYyYeHHI0, COOMpaHHI0O U
paclo3HaBaHUIO BOAOPOJA C COOMIOJCHHEM IPaBMJI TEXHUKH O€30IacCHOCTH.
Bvinoansme pacdeTs 10 XUMHYECKUM (HOPMYIIaM H YpaBHEHUSIM PEaKiuii,
IPOTEKAIOUIMX C YyJacTHEM BOJIOPOJA M €r0 COSTMHEHUI

Texymmumii

Bona

KomOuHMpoBaHHBIN

Xapaxmepuzoeamp coctaB, GU3NYECKHE M XUMHUYECKHE CBOWCTBA, HAXOXKICHUE B
npupoje U npuMeHeHue Boasl. Cocmagnsims MOJEKYISIpHbIE YPaBHEHUS PeakLui,
OTpakalolllue XHMHUYECKHe CBOICTBa BOABL.  Ycmauaenueéams NPUUNHHO-
CJICZICTBEHHBIC CBSI3M MEXKIy XUMHUYECKHMMH CBSI35IMHM, THUIIOM KpPUCTAJUTUYECKOU
pemieTkd  BOABL, ¢ (DU3MUECKMMH ¥ XHMHYECKUMH CBOWCTBaMH. Buvinoausmo
pacdeTsl MO XMMHYECKHM (opMyliaM M ypaBHEHHSIM peakIHi, MPOTEKAIOIUX C
Y4acTHEM BOJbI

Texymuii

T"anorens!

KomOuHMpoBaHHBIN

Xapaxmepuzoeamp cTpoeHUe, GU3NYECKHE M XUMUUECKHE CBOWCTBA, MOMYYCHHE H
MPUMEHEHUE TaJOreHOB C HCIHOJb30BAaHHEM PYCCKOTO (POJHOr0) sI3bIKa M SI3bIKA
XUMUH. Ha3zbieams COSOWHEHUS TaJoTeHOB 110 GopMyle U cocmasnams GOpMYITbI
[0 WX HAa3BaHUIO. Ycmanagiueamv TNPUIMHHO-CIEACTBEHHBIE CBSA3U MEXIY
CTPOCHHEM aTOMa, XHMHYECKOH CBS3bIO, THUIOM KPUCTAJUIMYECKOM pEelIeTKH
raJIOTeHOB, X (GU3NUECKUMH U XUMHUYCCKHMHU CBOMCTBaMU

Texymuii

CoeanHeHns rajJlIoreHOB

KomOunupoBaHHBIH

Xapaxmepuzoeams cocTaB, (Qu3nMuecKue U XMMHUYECKUE CBOMCTBA, IOJydeHHE U
MPUMEHEHHE COeIUHEHNH TaJIOTeHOB C UCTIOJIb30BAaHUEM PYCCKOTO (POAHOTO) S3bIKA
U s3bIKa XUMUM Hazvlieames COENUHEHMS Tallor€HOB N0 (GOpMylle U cocmagisimy
¢dopMynBl 1O MX HA3BaHUIO. Ycmanaenueamv TPUYHHHO-CIEICTBEHHBIE CBS3H
MEXJy XUMHUYECKOH CBS3bI0, THUIIOM KPHCTAJUTMYECKOH peIIeTKH COeANHEHMIT
TajJOreHoB, HUX (U3MYECKUMH M XUMHYECKUMH CBOiicTBaMu. IIpogodums,
Habnodame W OnuUckl6amb XAMHUYECKHH SKCIIEPHMEHT II0 pacHo3HaBAHHUIO
raJIOTeHUA-FOHOB C COOJIFOJEHHEM MpaBMII TEXHUKH O€30MacHOCTH. Buinoauams
pacdeTsl 10 XUMHYECKHM (opMyTaM M YpaBHEHUSM peakiyii, MPOTEKAIONHX C

Texymuii




32.

ydacTueM COCJIMHEHUM raJIoreHOB

33.

Kucnopon

KoMOnHMpOBaHHBIH

Xapaxmepuzoeams CTpOEHUE, aTIOTPOIMIO, pU3NUECKUE U XUMUYECKUE CBOICTBa,
HoNlydeHne W TNpPUMEHeHHe aJUIOTPOMHBIX  MOAM(HUKAIMK  KHCIOpoga ¢
UCIIOJIb30BAHUEM DPYCCKOrO (POAHOrO) sI3blKa M S3blKa XUMUHU. Ycmawnaenusamo
HNPUYUHHO-CJIECTBEHHBIE CBA3M MEXKIY CTPOCHHUEM aTOMa, XUMHYECKOH CBS3bIO,
TUIIOM KPUCTAJUINYECKOI PEHIeTKH KUCIOpOoJa, €ro (GU3HIECKUMH U XUMHUYECKUMU
CBOMCTBaMHU Boinonname pacdeTs! Mo XuMuaeckuM (GpopMynTaM U ypaBHCHUSIM
peakiuif, IPOTEKAIUX C Y4acTHEM KuclIopona. IIpoeooums, Habniodams U
ONnuUCLI6aMbXUMHUYECKAH ~ DKCHEPUMEHT MO  TIOIYyYCHHIO, COOMPaHHIO |
Paclo3HaBaHHIO KUCIOPOJa ¢ COOJIOICHUEM IIPaBUJI TEXHUKU 0€30I1aCHOCTU

Texymuii

34.

Cepa, ee usnveckue u
XHMHUYECKHE CBOMCTBA

KomOnHMpOBaHHBIH

Xapaxmepu3zoeams CTpOECHUE, aATIOTPOIHIO, PU3NUECKHE U XUMHUIECKHE CBOMCTBA,
MOJIy4eHUE W NPUMEHEHHE CepPbl C MCIOJIb30BAaHHEM PYCCKOro (POIHOIO) SI3bIKA U
sI3bIKa XUMUH. Ycmanasnueams NPUIMHHO-CIICACTBEHHBIE CBA3H MEXK]y CTPOCHUEM
aToMa, XMMHUYECKOH CBSI3bI0, TUIIOM KPHCTAJUIMYECKOH DEIIETKH KUCIIOpOJa, €ro
(UBMYECKUMH M XUMHYECKUMH CBOWCTBAMH. BblnoHAmb PACUETHl 0 XUMUIECKHM
(hopMmynaM U ypaBHEHHSIM peakIHid, MIPOTEKAONIIUX C Y4acTHEM cepbl. [Iposooumn,
Habmooamv W OnucChléamb XUMHUYECKHH OKCIIEPUMEHT I10 TOPEHHIO Cephl Ha
BO3JlyX€ U B KHCIOPOJE C COOJIOICHUEM IIPaBUI TEXHUKHU 0€30I1aCHOCTH

Texymmii

35.

Oxcupl cepet (IV u VI), ux
MOJIy4Y€HHUE, CBOMCTBA U
NpUMEHEHUE

KomOuHUpOBaHHEIH

Xapaxmepuzoeams cocTaB, (QU3MUECKUE U XUMHYECKUE CBOMCTBA, MOIyYeHHE U
MPUMEHEHNE COSAMHEHUN Cephl C MCIOIB30BAHUEM PYCCKOTO (POIHOTO) SI3BIKA M
A3bIKa XUMUH. Hazeieams COSMHEHUS cepbl 10 HopMylie U cocmasniams GOpMYIbl
no ux HaszBauwio. Cocmagnsams MOJEKYISIpHbIE W WOHHBIE YpaBHEHHS peakuui,
XapakTepu3ylolue XUMHUYECKHE CBOHCTBA COCOUHEHUIl cepwl. Onucvieams
MIPOLIECCHI OKHCJICHUS-BOCCTAHOBIICHHS, onpeoensims OKHCITUTEINb u
BOCCTAHOBHUTEJIb U COCHAGIAMb JIEKTPOHHBIN OanaHc. Yemanasnueams NIpUIUHHO-
CJISIICTBEHHBIE CBSI3M MEXIy XHMHUYECKOH CBSA3BI0, THIIOM KPHCTAJUIMYECKOU
PCLICTKH COC,I[I/IHCHI/Iﬁ CCphI, UX (bHSH‘{eCKI/IMI/I M XUMHYECKUMU CBOMCTBAMHU

Texymmumii

36.

IIoBTOpHBINM HHCTPYKTaX HA
pabodem mecte. CepHas
KHCJIOTa KaK EKTPOIHUT

U €€ COJH

KomOuHMpoBaHHBIN

Xapaxmepuszoeams cocTaB, pU3MIECKHE U XUMUUECKHE CBOHCTBA KAaK 3JIEKTPOIHTA
CEpPHOM KHCIOTHI ¢ MCIOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XMMHH.
Cocmasnames MONEKYTApHBIC W MOHHBIC YPaBHEHHS pPEAKIHH, XapaKTePH3YIOMINX
XUMUYECKUE CBOICTBA COETUHEHHUH Cephbl U CEPHOH KUCIOTHL. Onucbiéams 06IaCTH
NPHMEHEHUS CEPHOI KHCIOTH B HAPOIHOM XO3dHcTBe. [Iposodums, nabmooams U
onucvLIBams XUMUYECKHH 3KCIIEPUMEHT, XapaKTepU3YIOIUI XUMHUYECKUEe CBOWCTBA
CepHOM KHCIOTBI KaK DJJIEKTPONUTa, C COONIOJCHHEM TNPAaBUI TEXHUKH
6e3onacHocTH. Pacnosnasams Cynb(aT-HOHbI

Texyuuii

37.

CepHnas kuciora
KaK OKUCITHTEIb.
[Tonyuenue u
MIPUMEHEHUE
CEpHOM KUCIIOTHI

KomOuHMpOoBaHHBIN

Xapaxkmepusosames  CBONCTBa KOHLEHTPUPOBAHHONW CEPHOM  KHCIOTHI  Kak
OKHCJIUTENS C HCIOJb30BAHUEM PYCCKOTO (POJHOTO) sI3bIKAa M SA3bIKA XHMHH.
Cocmaenams ypaBHEHUS OKUCIHUTEILHO-BOCCTAHOBUTENBHBIX PEAKLUN METOJ0M
3JIeKTPOHHOTO GanaHca. Onucvléams TIPOU3BOJICTBO CEPHON KUCIIOTHL. Buinoauams
pacdeTsl MO0 XMMHUYECKMM (hopMysaM M ypaBHEHUSIM pEaknuil, MPOTEKAIOIUX C
Y4acTHEM CEepHOM KHCIOTHL. Habmodamsb U onuceléans XAMHUYECKUH SKCIEPUMEHT

Texymumii

A3OT 1 ero cBOMCTBa

KomOnHMpoBaHHbIH

Xapaxmepuzoeams cTpoeHHe, Gpu3nuecKkue U XUMUYECKUE CBOWCTBA, MOJTyYCHUE U
[IPUMEHEHHUE a30Ta C MCIOJIb30BAaHHEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMMHU.
Hasvigamey coenyHeHus: a3oTa 1o ¢opMmyiae U cocmagiams (HOPMYIbl 1O HX
Ha3BaHMIO. Ycmanasnueams TPUUUHHO-CIIEICTBEHHBIE CBSA3UM MEXIY CTPOCHUEM
aTOMa M MOJICKYJIBI, BUZIOM XMMUYECKOIl CBSI3H, TUIIOM KPUCTAJUINYECKOH pEeIeTKH
a30Ta U ero (pU3NYecCKUMU ¥ XUMUYECKUMHU CBOMCTBaMU. BouinonHams pacyeTsl 0
XUMHYECKUM (HOpMyJIaM M ypaBHEHUSIM PEaKIMi, NPOTEKAIOMNUX C y4acTHEM a30Ta




38.

AMMUaK B ero CBOCTBa

KoMOnHMpOBaHHBIH

Xapaxmepusosams COCTaB, CTPOEHHE MOJIEKYINbl, (U3MUECKHE W XUMHYECKHE
CBOMCTBa, ITIOJNydeHHE M NPHMEHEHHE aMMHaka C HCIOJIb30BaHHEM PYCCKOTO
(ponHOrO) fA3bIKA M S3bIKA XUMHUHU. Haswiéams cONM aMMOHHMS NO (QopMmyllaM H
cocmagnsaime HOPMyIbI 110 UX Ha3BaHUAM. 3anuculéams MOJIEKYISPHBIC U HOHHBIE
YpaBHEHHsI peaklni, XapaKTepHU3yIOlie XUMHUIECKHE CBOMCTBAa aMMHaKa U coyiei
ammonust. Cocmagnames ypaBHEHUS! OKHCIUTEIBHO- BOCCTAHOBUTEIIBHBIX PEaKLUil C
yJacTHeM aMMHaka C IIOMOIIBIO DJEKTPOHHOTro OamaHca. Ycmanagiusamo
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXAY BUIAMH XHMUYECKHUX CBS3€H, THIIAMU
KPHCTANIMYECKUX PEIIeTOK aMMHaKa W COJIeH aMMOHUS U MX (DU3HYECKHMHU U
XUMUYECKUMHU CBOWCTBaMH. BbinoiHams pacueTbl MO XUMHYECKUM (opMynam u
YpaBHEHHSIM PEaKIHi, MPOTEKAIONINX C yYacTHEM aMMHaKa

Texymuii

39.

Coimn aMMOHHSL.

KomOuHupOBaHHEIH

3anucvieames MONCKYNSPHBIC M HOHHBIC YPAaBHECHUS PEaKIUH, XapaKTepH3YIOIIHe
XHMHUYECKHE CBOIMCTBA aMMHakKa W colieit aMMOHHs. [Ipoeodums, Habniodams W
onucvleams XAMHYECKHH SKCIEPUMEHT IO PACIMO3HABAHUIO HMOHOB aMMOHHS C
COOJIIOICHNEM TIPaBHJI TEXHUKH 0€30I1aCHOCTH

Texymumii

40.

OxcHpl a30Ta.
A3OTHas KMCJIOTa
KaK 3JIEKTPOJIUT,
ee MpUMEHEHHE.

KomOuHUpOBaHHEIH

Xapaxmepuzoeams cocTaB, (QU3MUECKUE U XUMHYECKUE CBOMCTBA, MOIyYeHHE U
TPUMEHEHHE OKCHJIOB a30Ta C MCIIOIb30BaHHEM PYCCKOTO (POTHOTO) SI3BIKA U SI3BIKA
xumud. Cocmagnamy  MOJEKYISpHBIE ¥ HMOHHBIE  yPaBHEHUs  peakuui,
XapaKTepU3yIOIe XHMHYECKHE CBOWCTBa OKCHJIOB a3oTa. Ycmawnagiusamo
[PUYUHHO-CIEJCTBEHHBIE CBA3U MEXKAY BHAOM XUMMYECKOH CBSA3H, THIIOM
KPHUCTAJUTMYECKON PEIICTKH OKCHIOB a30Ta M UX (U3NUECKUMH U XUMHYCCKUMHU
CBOMCTBaMU. Xapaxkmepu306ams COCTaB, GU3NUECKUEC U XUMHUECKUE CBOICTBA Kak
JNIEKTPOJINTA, NPUMEHEHHE a30THOW KHCIOTHl C WCIOJIB30BAHHEM PYCCKOTO
(ponHOTrO) s3BIKA M SI3BIKA XUMHHU. 3anucvlgams MOJEKYJSIPHbBIE W WOHHBIE
ypaBHEHMs peaklMi, XapaKTepU3yIOIlue XUMUUECKHe CBOMCTBA a30THOM KMCIIOTHI
KaKk dJleKTpoiuta. [Ipoeodums, Habmodams W  ONUCHIBAMb  XUMHUYCCKUI
9KCIEPUMEHT, XapaKTepU3YIOIIMI CBOMCTBA a30THOM KUCIJIOTHI KaK 2JE€KTPOJIMTA, C
cOOJIIOICHNEM TIPaBHJI TEXHUKH 0€30I1aCHOCTH

Texymmumii

41.

A30THas KHCJI0Ta KaK
OKUCJIHUTECIIb, €C IMMOJTYyYCHHUC.

KomOuHUpOBaHHEIH

Xapaxmepuszosams a30THYIO KHCIOTY Kak okuciutenb. Cocmaenamb ypaBHEHUs
OKHCJIUTEIbHO- BOCCTAaHOBUTENBHBIX PEAKLUM, XapaKTEepU3YIOIIUX XUMUYECKHE
CBOMCTBA a30THOM KMCIIOTHI KaK OKHMCIHTENS, C MIOMOIIBIO AJIEKTPOHHOTO OGanaHca.
Ilposooums,  mabmooams W  ONUCHLIBAMb  XUMHUYCCKHH  SKCIICPHMEHT,
XapaKTepH3yIOMUi CBOIICTBAa a30THON KMCIOTHI KaK OKUCIHTENS, C COOMOAEHUEM
paBHJ TEXHUKU 0€300aCHOCTU

Texymmumii

42,

®ocdop. CoenrHeHNs
dochopa. ITousTHE O
bochopHbIX yIOOpEeHHSX.

KomOuHUpOBaHHEIH

Xapaxmepuzosamp CTPOCHHUE, AINIOTPOIHIO, (HH3UUSCKUEC H XUMHUYCCKUE CBOWCTBA,
HOJTy4eHUe U TpuMeHeHue (pocdopa ¢ HCIoIb30BaHHEM PYCCKOTO (POIHOIO) SI3bIKa
u s3pika XuMuH. CaMOCTOSITENIBHO onuchiéams cBocTBa okcuaa docdopa (V) kak
KUCIJIOTHOTO OKCHJA U CBOMCTBA OpTO(POCHOpHOI KUCTIOTEI. Humocmpupogans dTH
CBOWCTBAa YpaBHCHHSMH COOTBETCTBYIOIIMX peakuuil. [Ipoeodums, Habmodams W
onucvleamy XAMUYECKHH OKCIIEPUMEHT C COOJNIOJCHHEM MpaBMJ TEXHHKU
6e3zomacHoctH. Pacnosnasams GpochaT-HOHbBI

Texymmumii

43.

VYrnepon

KomOnHMpoBaHHbIH

Xapaxmepu3o6ams CTpOEHHE, ANIOTPOIHNIO, GU3NUECKNE U XUMUYECKHE CBOWCTBA,
MOJTy4eHUE U NMPUMEHEHHE aMOP(HOT0 YIiiepola U ero COPTOB C UCIOIb30BAHUEM
pycckoro (pomHOro) si3blka U s3blka XUMHH. CpaeHusams CTPOCHUE M CBOMCTBA
anMasza u rpaduta. Onucvieams OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
yrnepona. Ilposooums, Habaooams W ONUCHI6AMb XUMHYECKUH DKCIICPUMEHT C
COOJIIOICHNEM TPABHJI TEXHUKHU 0€30I1aCHOCTH

Texymuii

44,

Oxcuagl yraepoza (I1) u (IV),

KomOnHnpoBaHHBbIH

Xapaxmepu3zoeams cOCTaB, (PU3MUECKUE M XUMHYECKHE CBOMCTBA, MOIYYCHHE U

Texymmii




45.

46.

47.

48.

49,

50.

X CBOMCTBA U IIPpUMCHCHUEC.

IPUMEHEHUE OKCHUJOB YIJIEpOJa C MCIOIb30BAHUEM PYCCKOro (POJHOTO) s3blKa U
A3bIKa XUMUH. Ycemanaeénueams NPUUUMHHO-CIECICTBEHHBIE CBS3H MEXKIY BHAAMH
XUMHUYECKUX CBS3€H, TMINAMU KPUCTAUIMYECKHX PELIETOK OKCHUAOB YIJIEpoAa, MX
(u3MYECKUMH U XMMHYECKUMM CBOMCTBaMHM, a Taike npumeHeHueM. Cobmodams
NpaBUila TEXHUKH OE30MAaCHOCTH TIPU HCIIOIBb30BAHWU IIEYHOTO OTOIIICHHS.
Okasviéamy TEPBYIO TOMOIIL TPU OTPABIEHHM YrapHbIM Ta3oM. IIpogooums,
Habnodams M ONUCLIBAMb XUMHYECKUH HSKCIEPHMEHT C COONIOICHHEM IIPaBHI
TeXHUKU 0€300aCHOCTU

YrosibHas KUCIIOTA U €€ COJIH

KomOnHMpOBaHHBIH

Xapaxmepusosams cocTaB, (HU3MUECKHE W XUMHYECKUE CBOMCTBA, MOJydYEHHE U
NPHMEHCHUE YTOJIBHOW KUCIOTHL U ee coleil (kapOOHATOB M THIPOKapOOHATOB)
UCIIOJIb30BAHUEM PYCCKOro (POJHOIO) sI3bIKa U s3bIKa XUMHUH. Munocmpuposams
3aBHCHMOCTb CBOMCTB COJICH YrOJIBHOH KHCIOTHI OT MX cocTaBa. O6vsAcHAmMb, 9TO
TAaKOE JKECTKOCTb BOABI. Pasziuuams BPEMEHHYIO H IOCTOSHHYIO )KECTKOCTb BOJBL.
Ilpeonazamsb criocoObl YCTPaHEHUs JKECTKOCTU BOAbL [Ipogodums, nabmodams U
onuchIGAmb  XUMHYECKHH JKCIIEPUMEHT ¢ COOJIIOJCHHEM IPaBWJI TEXHUKH
6e3onacHocTH. Pacnosnasamb KapOOHAT-HOHBIL.

Texymmii

Kpemunit

KomOuHMpoBaHHBIN

Xapaxmepu3zoeams CTpOCHHE aTOMOB M KPUCTAIUIOB, (BU3MUECKUE U XUMUYECKHE
CBOWCTBa, NOJY4YEHHE W INPHUMEHEHHE KPEMHHS C HCIIOJIb30BAHUEM PYCCKOIO
(poaHOTO) SI3BIKA U S3BIKA XUMHH.

Yemanaenusames IpU4UHHO-CIIEICTBEHHBIE CBSI3H MEXIY CTPOSHUEM aTOMa, BUIOM
XUMHYECKOH CBSI3H, THIIOM KPHCTAJUTMYECKOH PEIIETKH KPEMHUS, ero GU3MIeCKUMH
U XUMHUYECKUMH CBOWCTBAMH. BbinoaHsams pacueThl M0 XUMHYECKUM (QopMyliam U
YPaBHEHHMSM peakIfi, MPOTEKAOIIUX C YUaCTHEM KPEMHHS U €0 COeJMHEHUH

Texymumii

CoenuHeHUs KPEMHUS

KomOuHMpoBaHHBIN

Xapaxmepuzoeams coctaB, Qu3NUeCKHe W XUMHYECKHE CBOHCTBA, IOJydeHHE H
IPUMEHEHHE COeIUHEHUN KPEeMHUsI C MCIIOJIb30BaHUEM PYCCKOrO (POAHOIO) SI3bIKa
u s3pika xumuH. Cpasunueams ITHUOKCHIBI yriepoja U KpeMmHus. Onucvlieamb
Ba)KHEHILIUE TUIBI NPUPOAHBIX COEIUHEHUH KpEMHHs KaK OCHOBHOIO 3JIEMEHTA
yarocdepsl. Pacnoznasams CHINKAT-HOHBI

Texymumii

CumkatHas
MIPOMBITIIICHHOCTh

KomOuHUpOBaHHEIH

Xapakmepwoeamb OCHOBHBIC CHJIMKATHBIC IPOU3BOJACTBA. Pac;(pbleamb 3HA4YCHUC
CHUJIIMKATHBIX
MaTCpUaJIOB B HAYKC, SHEPIreTUKEC, MCIUINHE U IPYTUX o0macTax

Texymmumii

O0001IeHre MaTepraa 1o
TeMe «Hemeramnni»

YPpok KOHTpOJI,
OLICHKHU U KOPPEKLIUU
3HAHUM ydaniuxcs

IIpoéooums ~ OLEHKY  COOCTBEHHBIX  JOCTIDKGHHHI B  YCBOCHHHM  TEMBL
Koppexmupoeéamb CBOU 3HaHHS B COOTBETCTBHHU C IUIAHHPYEMBIM PE3YJIBTATOM.
Tonyuams XUMHUIECKYI0 HHPOPMAIHHT U3

Pa3IMYHBIX UCTOYHUKOB. [Ipedcmasnams uHbopManuio mno teme «Hemeramns»y B
BUJiE TaOJUL, CXEM, OIIOPHOIO KOHCIEKTa, B TOM 4YHUCIE C NPUMEHEHUEM CPEICTB
HKT

Temartuueck
ui

Konrponbnas pabora Ne 3
«HemeTambn»

VYpoxk KoHTpo,
OIIEHKH M KOPPEKIHH
3HAHUH ydanmxcs

TemaTnueck
Ui

51.

Tema 4.
IIpakTuky
M 2.
CaoiicTBa
HEMETaJIJI0
B U UX
COEMHEHU

Ip.p. Ne 2 «Pemenune
OKCIICPUMEHTAJIBHBIX 3a/1a4 110
TEME TaJloreHbI»

Ypok-npakTUKyMm

OKCIIEPUMEHTANBHO  ucciedogamsy CBOMCTBA HEMETAUIOB M WX COCIWHEHHIL.
Pewams  SKCIepUMCHTaNbHBIE 33maudl 1m0 Teme «lloArpymma rajJoreHoB».
Obpamenne c¢ mabopaTopHsIM O0OpYJOBaHHMEM U  HarpeBaTelIbHBIMU
npubopaMH B COOTBETCTBMH C TPaBWJIAMH TEXHHKH OE30MaCHOCTH.
Pacmo3HaBanne HEKOTOPBIX aHWOHOB M KaTHOHOB. HaOmrojeHue CBOWCTB
BEIIECTB M TPOUCXOAANINX C HUMH sABIeHHHA. OmmcaHHe XUMHYECKOTO
SKCIEPUMEHTA C TOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO WIIM POJHOTO) f3BIKA U
s3pIKa XUMHHA. DOpMyIHpPOBAHHE BBIBOJIOB IO PE3yJIbTAaTaM IPOBEAECHHOTO

Temartnueck
Ui




52.

53.

IKCIIEPUMEHTA

I1I.P. Ne 3 Pemenue
9KCIEPUMEHTAIBHBIX 3134 110
TeMe MOArPYIIa KUCIOPOIay

YpOoK-TIpakTUKYM

DKCHEePUMEHTANBHO UCCIe008amb CBOMCTBA HEMETAUIOB M WX COCAHHCHUIL.
Pewams skcniepuMeHTambHBIE 33maud M0 Teme «lloarpymma KHCIOpOIay.
Obpawamucs ¢ 1abOPaTOPHBIM 000PYIOBAHHEM U HAarpeBaTeIbHBIMU MPUOOpAMHU B
COOTBETCTBHH C TIPABUIIAMH TEXHUKH

Ge3onacHoctu. Habnodams 3a CBOHCTBaMH CEpbl, €€ COCIMHEHUN W SIBJICHUSAMH,
TPOUCXOSAIIUME C HUMH. Onuceiéams XUMHUUYECKUN JKCIHEPUMEHT C ITOMOIIBIO
pycckoro (pOAHOTO) s3bIKA M SA3bIKA XUMHH @POpMyaupoeams BBIBOIBI IO
pe3yibTaTaM MpOBEICHHOTO dKcrepuMenTa. Compyonuqams B pouecce yaeGHOTo
B3aHMOJICHCTBHUS MPH paboTe B IpymIax

TemaTnaeck
Hit

II. P.Ne 4 «Ilonyuenue,
cobupaHue U paclo3HaBaHue
ra3oB»

Y POK-IIPaKTUKYM

Honyuams, cobupams U pacnosHasans BOAOPO.I, KACIOPOI, aMMHUAK M yTIICKUCIIBINA
ra3. O6pawamvcss ¢ 1a0OPAaTOPHBIM  OOOPYIOBaHHEM U  HArpeBaTeNbHBIMU
npuOOpaMu B COOTBETCTBHHU C MpPaBWJIAMH TEXHHUKH Oe3omacHoOCTH. Habmodams M
onuckIBams XUMHYECKUI IKCIEPUMEHT € TIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA M
SI3bIKA XUMHH.

Tematuueck
Ui

54.

55-
56.

57.

Tema
5.

Kpatkue
CBEIICHUS
00
OpraHuvec
KHX
COEIMHEHH
X
- 44

YrneBonopoibl.

Ypok usyyeHus u
TIEPBUTHOTO
3aKpeIUICHIS] HOBBIX
3HAHUI

Xapaxmepusosams 0COOEHHOCTH COCTaBa M CBOWCTB OPraHMYECKHX COCIUHCHUI.
Paznuuamy  mpenenbHble U HENpeelbHbIE  YINIEBOAOPOIbL. Hazwieams U
sanucviéams ~ GOpPMYIBI  (MONEKYISApHBIE M CTPYKTYpHBIE)  Ba)KHEHIIHX
Ipe/CTaBUTeNell yriaeBonoponoB. [Ipednazams SKCIEPUMEHT IO PAaCHO3HABAHUIO
COeIMHEHNH HeNpeleNbHOT0 CTpoeHus. Habmodams 3a XOAOM XHMHYECKOTO
SKCIEpPUMEHTa, OIMCHIBATh €ro W JeJaTh BBIBOABI Ha OCHOBE HAOIIOACHUIA.
Qukcuposams Pe3yNbTaThl IKCIIEPUMEHTA C TIOMOIIBI0 PYCCKOTO (POAHOTO) SI3BIKA,
a TaKXKe C HOMOIIbI0 XUMUYECKUX (OPMYII U YpaBHEHHH

Texymumii

Kucnopoacoaepxaiue
OpPraHUYECKHUE COCIUHEHHUS

KomOuHMpoBaHHBIN

Xapaxkmepusosams cCIMPTHI KaK KACIOPOJICOJEPIKAIINE OPTaHMUECKHE COCTUHEHUS.
Knaccugpuyuposams ciupThl 0 aTOMHOCTH Haszvigame TpencTaBUTENed ONHO- U
TPEXaTOMHBIX CIIHUPTOB H 3anucvbiéams UX GOPMYIBL. Xapaxkmepu308ams KACIOTHI
Kak KUCIIOPOACOAEpKale OpTaHUYecKHe COEAUHEHUSL. Hasvieamy
NpecTaBUTeIeH NpeaeIbHbIX U HEeNPEIeIbHbIX KapOOHOBBIX KUCIIOT U 3aNUCbIBAMb
uxX (GopMyibl. Xapakmepu306amsb JKUPbI KaK CIOKHBIC 3DHUPBI, a MBUIA — KaK COJIU
KapOOHOBBIX KHCIIOT

Texymumii

AzoTcoaepikarnine
OpraHUYeCKHE COCTUHEHUS

KomOuHUpOBaHHEIH

Xapaxkmepuszoeamy ~aMHHBl KaK COJEp)XKalllie aMHHOIPYIIY OpraHHYECKHe
COCIUHCHHUSI.

Xapaxmepuzoeambs aMUHOKHCIIOTBI KaKk OpraHu4eckie am(oTepHble COeIUHEHHS,
CIOCOOHBIE K PEAKLUSIM MOJUKOHICHCAuun. Onucbligams TPU CTPYKTYPHI OEIIKOB U
UX OMOJIOTHYECKYIO POJIb.

Pacnosnasame GENKH C TTIOMOIIBIO BETHBIX PEaKLUH

Texymmumii

58.

59.

60.

Tema 6.
O060061IeHN
€ 3HaHuM
110 XUMHH
3a Kypc
OCHOBHOI
IIKOJIBI.
IToaroToBk
ak OI'D.
114

113 u I1C JI..MeHnaeneena u
CTPOCHHUE aToMa.

VYpok usyueHus u
IIEPBUYHOIO
3aKPEIUICHUA HOBBIX
3HaHUU

Ilpeocmasnsmes nadopMmarmro o teme «Ilepuoamueckuii 3akoH u [leproaudeckas
cucrema /1. . MenzeneeBa B CBeTE TEOPUH CTPOCHHUS aTOMay» B BUZE TaOJIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B ToM uucie ¢ npumeHeHuem cpenactB UKT. Bwuinoansmo
TECTOBBIC 3aaHUA 110 TEMEC

Texymuii

DIEKTPOOTPHUIIATEITBHOCTb.
CreneHb OKUCICHUS.
CrpocHue BelecTBa

KomOnHMpoBaHHbIH

IIpedcmasnames uHpOpMALUIO 1O TeMe «BHIbl XMMHUYECKHX CBSI3€H M THIIBI
KPUCTAIUTMYECKUAX PEIIeTOK. B3aMOCBs3b CTPOEHUSI M CBOWCTB BEIIECTB» B BHIE
TabJHII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM uuciie ¢ npuMeHeHueM cpeact UKT.
Buvinonnsms T€CTOBBIC 3aTaHUS

Texymuii

Knaccudpukanus XuMHUIeCKIX
peaxiuii. CkopocTb
XMUMHUYECKHUX PEaKIUH.

KombOunupoBaHHBIH

Ipeocmasnams nHbOpMaIHio o TeMe «Kiaccuukaus XMMUUECKAX Peakui 1mo
pa3nuuHbIM npu3HakaM CKOpOCTh XMMHYECKHX PEaKLWil» B BUAE TAOJMI, CXEM,
OIIOPHOTO KOHCIIEKTa,

B ToM umcine ¢ npuMeneHuem cpeiactB MKT. Bwinonnusms TecTOBbIE 3afaHHs IO

Texkymuii




61.

TEMEC

62.

63-
64.

65-
66.

67.

68.

Hucconnanust anekTpoinuToB B | KoMOMHUpOBaHHEIH Xapaxmepuzosams 001IME, OCOOEHHBIE M WHIMBUIYyalbHBIE CBOICTBAa KHCIOT, | Texymruii
BOJHBIX pacTBopax. FloHHBIE OCHOBaHHWil, cojei B CBET€ TEOPUHM DJIEKTPOJMTHYECKOH JIHCCOLHUALUM.
yPaBHEHMUS. Apeymenmuposams BO3MOXKHOCTh MPOTEKAHUSI XUMHUECKHX PEakUUil B pacTBOpax
QNEKTPOIUTOB, HCXOAS U3 YCIOBHH
OKHUCIUTETHFHO- KomOuHMpOBaHHBIH Xapaxmepu3zo6ams OKUCIUTENLHO-BOCCTAHOBUTENBHBIE DPEAKIMH, OKHUCIMTENb M | Texymruid
BOCCTaHOBUTEJIbHBIE PEAKIIUU BOCCTaHOBHTEIIb.
Omauyams 3TOT TN peakUMid OT peakuuid oOMeHa. 3anucvléamv YpaBHEHHUS
OKHCJIUTEBHO-
BOCCTAHOBHUTEJIbHBIX peaKIMii C MOMOIIBIO AJIEKTPOHHOro OajaHca
Heopranuueckue BeniecTsa, KomOuHupOBaHHEIH Knaccugpuyuposams HeopraHudeckue BelIeCTBA MO COCTaBy U cBoiicTBaM. | Texyrmmit
UX HOMEHKJIaTypa Ilpugooums  TIpUMeEpHl  NIPEACTABUTENEH KOHKPETHBIX KJIACCOB W TPYII
KﬂaCCI/I(l)I/IKaI_[I/IH HCOPraHNM4YC€CKUX BCIICCTB
XapakTepHble XUMUYECKHE YPpOK KOMIIJIEKCHOTO 3HaTh XMMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BelIecTB. | Temarudeck
CBOICTBA HEOPTaHUYECKUX npumenenus 3YH Boinoaname tectsl B popmate OI'D uit
BEILECTB yJammxcs
HroroBast KOHTpOJIbHAS Ypok KOHTpoII, Buvinonnsams tectel B popmare OI'D 3a Kypc OCHOBHOHM IIKOJBL. AJekBaTHO | MITOroBBbIif
pabota OLICHKHU U KOPPEKIIUH oyenusamy CBOU YCIEXU B OCBOCHUH Kypca OCHOBHOM INIKOJBI. APIYMEHTHPOBAHO
3HAHUM yYaIUXCs eblOupams BO3MOXKHOCTH craaun OI'D mo xumuu. [lpoeyuposams COOCTBEHHYIO
00pa3oBaTeIbHYIO TPAEKTOPUIO 10 U3YUYEHHIO XUMUH B CpeIHEH LIKoJIe
3amuTa NpoeKToB Ypoxk KOHTpoII, [IpencTaBasTh NPOEKT U 3aLIULIATH €r0 Hrorosslii

OLICHKHU U KOPPEKLIUU
3HAHUH ydaniuxcs




Kpurtepun u HopMbI OLleHKH 3HAHUI 00y4aOIIMXCS
1. OneHka yCTHOro oTBETA.
OtMeTKa «5»:
- OTBET IOJIHBIM Y IPaBUJIHHBIA HA OCHOBAHWUHW U3YYCHHBIX TEOPHUIA,
- Marepuaj U3JI0KEH B ONPEICIICHHON JTOTHYECKOM MOCIE0BATEIIbHOCTH, TUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTEIIbHBII.
OtBeT «4»;
- OTBET IMOJIHBIM Y TPaBUJIHLHBIM Ha CHOBAHUH U3yYEHHBIX TCOPHI;
- MaTepuai U3JI0KECH B ONPEICIICHHON JIOTUYECKOU MOCIIeIOBATEILHOCTH, TPU ATOM JOMYIIEHBI JBE-TPU HECYIIECTBEHHBIC OIUOKH, HCIIPABICHHBIE 110
TpeOOBAHUIO YUUTEIS.
OtMeTKa «3»:
- OTBET IOJIHBIH, HO MIPU 3TOM JOMYIIEHA CYIIECTBEHHAsI OIIMOKA UM OTBET HETIOIHbBIN, HECBSI3HBIM.
OTMeTKa «2»:
- TP OTBETE OOHAPYKEHO HETIOHUMAaHHE YJalUMCsl OCHOBHOTO COJIEp)KaHMsI y4eOHOTo MaTepHala WId JOMYIIEeHbI CYIIeCTBEHHbIE OIIMOKHU, KOTOpBIE YJaluiics
HE MOXET UCIPABUTH MPU HABOJAIIMUX BOMPOCAX YUUTENs,, OTCYTCTBHE OTBETA.
2. OneHKa 3KCNepUMEeHTATbHBIX YMEHUIH.
- O1eHKa CTaBUTCS HA OCHOBAHWMH HAOJIOICHUS 33 yUAlIMMHKCS U TUCbMEHHOTO OTYeTa 3a padory. OTMeTka «5»:
paboTa BBITIOJIHEHA IMOJTHOCTHIO U ITPaBUJILHO, CJEIaHbl MPAaBUIbLHBIC HAOJIOCHHS U BBIBOIBI;
- IKCIIEPUMEHT OCYIIECTBIICH 110 TUIAHY C YI€TOM TEXHUKH OC30MACHOCTH U MIPABIII PA0OTHI C BEIIECTBAMHU M 00OPYIOBAHHEM;
MPOSIBIIEHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, TOJACPKUBAIOTCS YUCTOTAa pabovero MecTa v MopsI0K (Ha cToJie, SKOHOMHO HUCIIONIb3YIOTCSI PEAKTUBBHI).
OtmeTka «4»:
paboTa BBITIOIHEHA MPABUIBHO, CAENaHbl MPABUIIbHBIE HAOTIOACHUS U BBIBOJIBI, HO MPU TOM SKCIIEPUMEHT MPOBEACH HE MOTHOCTHIO UIIH TOMYIICHbI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BElleCTBAMU U 000pyI0BaHUEM.
OtMmeTKa «3»:
- paboTa BHITIOJIHEHA MPABHJIBHO HE MEHEE YeM HAIOJIOBUHY WJIH JIOMYIIEHA CYIIECTBEHHAs OIMOKa B X0/ IKCIIEPUMEHTA B O0BSICHEHUH, B 0(OPMIICHUH
paboThl, B COOIIO/IEHUU MPABUI TEXHUKU OE30MaCHOCTH Ha paboTe ¢ BEIIECTBAMU U 00OPYIOBaHUEM, KOTOpas UCIPABIAETCS MO TPEOOBAHUIO YUUTEINS.
OtMmeTKa «2»:
- JIOMyIIEHBI 1Be (¥ Ooliee) CYIIEeCTBEHHBIE OIIMOKHU B XOJ€: JKCIIEPUMEHTA, B 00BICHEHUH, B 0(OpMIICHHH PabOThl, B COOJIOICHUN TIPABHUII TEXHUKH
0€30macHOCTH MpHU paboTe ¢ BEMIECTBAMU U 000PYIOBAHUEM, KOTOPBIC YUAIIUIACSI HE MOXKET UCIIPABUTD JIAXKeE TI0 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBHIMOJIHEHA, Y YYallerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUS.
3. OmneHka yMeHHii peliaTh pacueTHbIe 3aJa4H.
OtMeTKa «5»:
- B JIOTUYECKOM PACCYXKJICHUH U PEIICHUH HET OIMOOK, 3ajada pelieHa pauoHaIbHbIM CIIOCOO0M;
OtMeTKa «4»:
- B JIOTUYECKOM PACCYKJICHUH U PEIICHHS HET CYIIECTBEHHBIX OITMOOK, HO 3aJ/laya pelleHa HeparmoOHAIBbHBIM CIIOCOO0M, WJIH JIOYIIEHO He Oojiee ABYX
HECYIIECTBEHHBIX OIITHOOK.
OtmeTka «3»:



- B IOTUYECKOM PACCYKICHUU HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIMOKA B MATEMAaTUYECKUX pacyeTax.
OtMeTKa «2»:
- IMEETCS CYIIECTBCHHBIC OITUOKHU B JIOTHUYECKOM PACCYKICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJ[aHuE.
4. OueHka NMUCbMEHHBIX KOHTPOJbHBIX PadoT.
OtMmeTKa «5»:
- OTBET MOJIHBIYA U MPaBUIIbHBIN, BO3MOKHA HECYIIECTBEHHAs OIIMOKa.
OtMeTKa «4»:
OTBET HEMOJHBIA WK JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMINOOK.
OtMmeTKa «3»:
paboTa BBITIOJIHEHA HE MCHEE YeM HAIIOJIOBUHY, JIOMYIIECHA OJIHA CYIIECTBEHHAs OIIMOKA U TIPH STOM JIBE-TPU HECYIIECTBEHHBIC.
OTMeTKa «2»:
paboTa BBINIOTHEHA MEHBIIIE YeM HAIOJIOBUHY WUJIU COJIEPKHUT HECKOJIBKO CYIIECTBEHHBIX OLITHOOK.
- paboTa He BBHINIOJIHCHA.
[Tpu orieHKe BHIMOTHCHHS MMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YYUTHIBATH TPEOOBAHMS €IUHOTO OpdorpadGuaeckoro pexuma.
5. Onenka TecToBBIX padoT.
TecTbl, cocTOSAIINE U3 TATH BOIMPOCOB MOXKHO MCIIOJIB30BATh MOCIIE U3yUeHUs Kaxk10ro Marepuania (ypoka). Tect uz 10—15 BonpocoB ucnoib3yercs Iist
nepuoanueckoro KoHTpostst. Tect n3 20—30 BompocoB HEOOXOIUMO HUCITOJIB30BATh ISl HTOTOBOTO KOHTPOJIS.
[Ipu onleHMBaHWHU UCTIONB3YETCS CIEAYIONIAs IIKaja: AJI TECTa U3 MSTH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»; ¢ OJIHA OIIMOKA - OILICHKA «4»;
* JIBE OIIMOKN — OIIEHKA «3»; * TPH OMIMOKH — OIICHKA «2».
Jliia Tecta u3 30 BOIIPOCOB:
* 25—730 npaBUIbHBIX OTBETOB — OLIEHKA «5)»;
* 19—24 npaBUNBbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBuIbHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIE 12 MpaBUIBHBIX OTBETOB — OLIEHKA «2».
6. Ouenka pedepara.
Pedepat oneHuBaeTCs Mo CleayrOmnuM KPUTEPUSIM:
* coOmoieHue TpeOOBaHU K €ero 0pOpPMIICHHIO;
* HeOOXOIMMOCTh U JOCTATOYHOCTD IS PACKPBITUSI TEMBI IPUBEIEHHON B TeKcTe pedepaTa nuHPpopmaIum;
* yMEHHE 00y4aromerocsi CBO00HO U3JIaraTb OCHOBHBIC UJIEH, OTPAXEHHBIE B pedepare;



Y4eOHo-MeTOAMUYECKOE 0O0ecIeyeHHe:
VYyebHO-MeTOANYECKUN KOMILIEKT 110 XUMHH 9 Kilacca.
VYyeonuk O.C. I'abpuensH, «Xumusn» 9 kinace, M. «/Ipodan, 2019
Pabouas Terpanps O.C. ['abpuensn; A.B. fAmrykosa, «Xumust» 9 knace, M. Ipoda, 2019 rox.
a) auTepaTrypa AJs y4almmXxcs:
E.A. Epemun, H.E. Ky3pmenko «CripaBo4HUK HIKOJIBHHKA 110 xumuu 8-11 kiace, M, «Zpoday», 2010 .
JLIO. Anukbepona «3anumarenbHas xuMus», M, «ACT — IIpeccy, 2009r.
Xumus. 9 kiacc: yaeOHHK 1715t oOmieoopaszoBarenbabiX yuapexaenuit/ O.C. Iabpuensa. - M.: [Ipoda, 2019
INabpuensu O.C. Xumus. 9 knacc: pabouast TeTpanp K yueoOHuky ['adpuensna O.C. — M.: Jlpoda, 2011.
0) 1uTepaTrypa AJs y4uTeNs:
INabpuensu O.C., Meronudeckoe nmocodue st yuurens. Xumus 8-9 kinacc. — M.: [Ipoda, 2008.
O.C. T'abpuensn, U.I'. OctpoymoB «Hacronprast kaura yautels» Xumus 9 kinace, M., «/Ipoda», 2010 r.
Xumus. 9 ki1.: KontponbHblie u mpoBepouHbie padoTsl k yueouuky O. C. 'abpuensna «Xumus. 9» / O. C. I'abpuensu, I1. H. bepeskun, A. A. YmakoBa u ap. —
M.: Ipoda, 2010.
INabpuensu O. C., BockoboiinukoBa H. I1. Xumusa B Tecrax, 3amavax, ynpaxHeHusx. 8— 9 ki — M.: llpoda, 2010.
B) 2JIEKTPOHHBbIE NOCO0US:
CD nucku «OO61mas 1 HeoOpraHuyecKas XUMHUsD,
Oprannueckasi XUMUs»
«BupryansHas mabopaTopusi»
HNuTepHer-pecypcebl:
http://www.chem-astu.ru/chair/study/genchem/index.htmi
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.narod.ru/inorg/element.html
MarepuanbHO-TeXHHYeCKOe U HH(OPMAIlHOHHO-TEXHNYecKoe oDecredeHme:
1. Cneumanu3upoBaHHBIN Kilacc XUMUHU (J1TaOOpaHTCKas, BBITSKHON 1IKad, CrelMaTn3upOBaHHbIE CTOJIbI, HEMEJIOBAsl TOCKA).
2. Crenpusl:
-« Iepnonnueckas cucrema /.M. Menaeneesa»
-«Tabnuma pacTBOPUMOCTH
-«Knaccudukanys HeopraHM4ecKrx BEIIEeCTB»
-«OCHOBHBIE €IUHUILIBI U3MepeHus B cucteme CH»
-«MHauKkaTopbD)
-«TexHuka 0€30MaCHOCTH
-Habop nopTpeToB y4eHBIX-XUMHUKOB
3. Xumuyeckoe 000py0BaHUE U PEAKTUBBIL.
4. ITpoTuBOMOKapHask CUTHAIIA3ALIHSL.
5. MaTepakTrBHOE 000pYIOBAaHUE KOMITBIOTEPHOTO Kiacca, MHTepHET pecypcsl 1 CD  mauckm.
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