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PABOYAS ITPOT'PAMMA
y4eOHOro npeamMera

Xumus
Knacc 8-9 knacc
KommuecTBO yacos 136 yacoe

bynoromib



AHHOTAIUA

PaGouas mporpamMMa MO XWMHU Ui OCHOBHOM HIKOJIBI COCTaBJI€Ha Ha OCHOBE
(yHIAMEHTAIBHOTO sijipa CcoJepXaHus o0mero oOpa3oBaHusi, TpeOOBaHUI K pe3ylbTaTaMm
OCBOEHHUSI ~ OCHOBHOro  ofmiero  oOpa3oBaHMs, NpeACTaBlIeHHbIX B  DeaepanbHOM
rOCyJJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe OCHOBHOro obmero obpasoBanus (Ilpukas
MunoOpnayku ot 17.12.2010r. Nel897, ot 31.12.2015r. Nel577 «O BHeceHWM H3MEHEHUHN B
(denepanbHBIi  TOCYIApCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHZAPT  OCHOBHOIO  OOIIEro
o0pa3zoBaHus»); MNPUMEPHON MPOTrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHHWs TIO XHUMHH,
aBTOopckoit yueOHoOU mporpammel O.C. I'abpuensna, A.B. Kynuosa (Xumusa. 7-9 xmaccel. M.:
Hpoda, 2017).

JlanHas paboyasi mporpaMMa OpHUEHTHPOBaHA HA UCIOJIb30BAHNE YUEOHUKOB MO XUMHHU U
y4e0HO-METOINYECKOT0 KOMILIEKTa, CO3/1aHHBIX KOJUIEKTUBOM aBTOPOB o1 pykoBoacTBoM O.C.
I'abpuensna.

[Iporpamma kypca xumuu st oOydaronuxcs 8§ — 9 kiaccoB o01eo0pa3oBaTeIbHbBIX
YUpEXKACHUN paccuuTaHa Ha 2 roga oOydeHus, KOTOpble BKIIOYAIOT 136 y4yeOHBIX 4acoB U3
pacueta 2 yaca B Hezemo (68 yacoB B 8 kiacce, 68 yacoB B 9 kiacce).

OO0mme e 0CHOBHOrO 001Iero 00pa3oBaHus ¢ y4eTOM cnenu(puKH Kypca XuMuH

1. ®opmupoBaHre CHCTEMBbl XHUMHYECKHX 3HAHUW KaK KOMIIOHEHTA €CTeCTBEHHOHAYYHOU
KapTHUHBI MUDA;

2. Pazputnie  ngu4HOCTH  OOydYaroOmuxcs, WX  HMHTCIUIEKTyaJbHOE U  HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (POPMUPOBAHHE Y HUX T'YMAHUCTHUYECKHX OTHOIICHUN M HKOJIOTHMYECKU
11eJI€CO00Pa3HOTO TOBEACHUS B OBITY M TPYAOBOM JIEATEILHOCTH;

3. BoipaboTka mMOHMMAaHHS OOIIECTBEHHONH TMOTPEOHOCTH B pa3BUTHH XHUMHUHU, a Takke
(hopMUPOBaHHS OTHOIICHHWS K XMMHU KaK K BO3MOXKHOH oOyiacTu Oyaylied MpakTUYeCKOu
JeSATEeIbHOCTH;

4. ®opmupoBaHUE YMEHHMM O€30MaCHOTO OOpalIeHHs] C BEHIECTBAMH, HCIOJIb3YEeMbIMH B
ITIOBCETHEBHOMW KU3HU.

3amauu:

1. OcBoeHMe BaKHEHIIMX 3HAHWW OO0 OCHOBHBIX TMOHATHUAX M 3aKOHAX XHUMHH, XUMHUYECKOUN
CUMBOJIMKE;

2. OBnasieHHe YyMEHUSMHU HAONIOAaTh XUMHYECKHE SIBICHHUS, TMPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT, TPOU3BOUTH PACUETHI HA OCHOBE XUMUYECKUX (POPMYJI BEUIECTB U YpaBHEHUN
XUMUYECKUX PEAKLUN;

3. Pa3BuTHe mMO3HABATEIBHBIX WHTEPECOB M MHTEIUICKTYyaJbHBIX CIOCOOHOCTEH B mpolecce
MPOBEJCHUS XWMHUYECKOTO OSKCIEPUMEHTa, CaMOCTOSTENIBHOTO MNPHOOpPETEHUs 3HAHUM B
COOTBETCTBUH C BOSHUKAOIITNMH KU3HCHHBIMHU HOTpe6HOCT$[MI/I;

4. BocriuTaHue OTHOILIEHHS K XUMHUU Kak K OJHOMY U3 ()yHJAaMEHTalIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U JIEMEHTY 00ILIeUesIOBEYECKON KYIbTYPbI;

5. IlpuMeHeHre MOMY4YeHHBIX 3HAHUN U YMEHUH sl O€30MacHOTO HCIIOJIb30BAHUS BEIIECTB U
MaTC¢pHraioB B 6I)ITy, CETBbCKOM XO03sICTBE M Ha MMPOU3BOACTBEC, pCIICHUSA MMPAKTHUYCCKUX 3aaa4
B MMOBCEAHEBHOMN KU3HU, MIPEIYNPEkKACHUS SIBICHUN, HAHOCSIIIUX BPEJl 310pPOBBIO YeJIOBEKa U
OKpYXKaoIlei cpeae.

6. ®opMupoBaHue y OOYYalOUIMXCS yMEHHs BHUAECTh W TMOHHMATh LIEHHOCTh OOpa30BaHUA,
3HQYMMOCTh XHMHMUYECKOTO 3HAaHWUS JJIs KaXJOro 4YeJOoBeKa HE3aBUCHUMO OT €ro
npoecCHOHANBHOM JIEeATEeIbHOCTH; YMEHHUS pa3inuyaTh (aKTbl U OLEHKU, CpPaBHUBATh
OLCHOYHBIC BBIBOJbI, BHUACTL HX CBA3b C KPUTCPHUAMHU OLCHOK H CBA3b KPUTCPHUCB C
OTpeICNIEHHOM CHCTeMON LIeHHOCTeH, (QOpMyIUpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
HO3ULIHIO;

7. ®opMupoBaHuE y OOYYaIOUIUMXCA ILETOCTHOTO MPEICTaBICHHUs O MHpPE W POJIU XHUMHH B
CO3JIaHUH COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHBI MUPA; YMEHHS OOBSCHATh OOBEKTHI U
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IIPOLIECCH  OKPYIKAIOIIEH JEHCTBUTEIBHOCTH — IPUPOAHON, COLMAIBHOW, KYJIbTYpPHOM,
TEXHUUYECKOH Cpeibl, UCTIONB3Ys ISl 3TOT0 XUMUYECKUE 3HAHUS;

8. IlpuoOpereHne OOYYAIOMIMMHUCS ONBITA PAa3HOOOpPA3HON NEATENhHOCTH, TIIO3HAHUSA U
CaMOTIO3HAHUsS;  KJIIOYEBBIX  HABBIKOB  (KJIIOYEBBIX  KOMIIETEHTHOCTEH),  HMMEIOIINUX
YHUBEPCAJIbHOE 3HAYEHUE [JIS Pa3JIMYHBIX BHUJAOB JESITEIBHOCTU: pEIIEHUs MpodIieM,
NPUHATHA pELIeHUM, MOHCKa, aHanu3a U o0paboTKM HHPOpMAIMH, KOMMYHHKATHBHBIX
HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYJHHUYECTBA, O€30MaCHOTO OOpalleHHs ¢ BEIIECTBAMH B
MOBCEIHEBHOM JKU3HH.

Benymmumu njaesaMu npeajiaracéMoro Kypca AaBJISIFOTCA:

. MartepranbHOe €AMHCTBO BEIIECTB IPUPOBI, UX T€HETUYECKAs! CBS3b;

. [IpyunMHHO-CIEACTBEHHbIE  CBSI3M  MEXIY COCTaBOM, CTPOEHUEM, CBOICTBamH,
IIOJIyYE€HUEM U IPUMEHEHUEM BEILECTB;

. ITo3HaBaeMOCTh BELIECTB M 3aKOHOMEPHOCTEN MPOTEKAaHUSI XUMUYECKUX PEAKIUI;

. OOmpsicHsIOmAasT W NPOrHO3UpPYIOIIAas  pojb  TEOPETUYECKMX  3HAaHUM A

(haKTOJIOTHUECKOT0 MaTepuaia XuMHUH SJI€MEHTOB;

. KoHkpeTHOE XMMHUYECKOE COeIMHEHHE MPEICTaBIIsAET COOOH 3B€HO B HENPEPBIBHOM 1ienu

NpEeBpallleHU BEIIEeCTB, OHO Y4YaCTBYeT B KPYroBOpPOTE€ XHMHUYECKHX OJJIEMEHTOB U B
XUMHYECKON IBOIIOLINN;

. 3aKoHBI MPUPOABI OOBEKTHBHBI M TIO3HABACMBI, 3HAHHE 3aKOHOB JAacT BO3MOXKHOCTH
YOPaBIATh XUMHYECKUMHU MPEBPALICHUSIMH BEIIECTB, HAXOAUTh SKOJOTHYECKH Oe30macHbie
CIocoObI MPOU3BOJICTBA U OXPAHbI OKPYXKAIOIIEH CPEeAbl OT 3arps3HEHUN.

® HayKa N IIPAKTUKA B3aMMOCBA3aHBI: Tpe6OBaHI/I${ MMPaKTUKU — JABWXYIIAasd CUJIa HAYKH,
YCIICXU MPAKTUKH OGyCJIOBJIeHBI AOCTHIKCHUSAMU HAYKU,
® Pa3Butne xuMudeckon HAayKH U XUMH3AlUHU HAPOIAHOI'O XO03siCcTBa CIIy’KaT HMHTEpeCaM

YyelloBeKa W O0IIecTBa B IEJIOM, HMEIOT TyMAaHHCTUYCCKUU XapakTep W TMpPU3BaHbBI
CIOCOOCTBOBATH PEHICHUIO III00ATBHBIX MTPOOJIEM COBPEMEHHOCTH.

Cpoxu peaju3anmu: 1aHHas paboyas mporpamma 1o npeaMeTy paccuuTaHa Ha 2 Toja.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YYEBHOI'O NIPEJMETA XUMHUH
OcBoenne Kypca XMMHH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAINpaBIIEHO Ha
JOCTHIXXCHUC O6y‘~IaI-OHII/IMI/IC$I JIMYHOCTHBIX, MCTAIPCAMCTHBLIX W HNPCIMETHBIX PCE3YJIbTAaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI.

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHS OCHOBHOM 00Opa30BaTEeNbHOW MPOrpaMMbl
OCHOBHOT'O 00111er0 00pa30BaHUs JOJKHBI OTPAXKATh:

1) BociuTaHue pOCCUICKON rpa’kJaHCKOM MICHTUYHOCTH: MaTPUOTU3MA, YBaskeHUsI K OTeuecTBy
IPOLUIOMY U HaCTOSLIEMY MHOTOHAIIMOHAIBHOIO Hapoaa Poccun; oco3HaHne CBOEH 3THUYECKON
IPUHAJUIEKHOCTH, 3HAHUE WCTOPUH, S3bIKA, KYJIbTYpPbl CBOETO HAapoAa, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Hacieauss HapoJoB Poccuum M 4enoBeuecTBa; YCBOEHUE T'yMaHHUCTHYECKHX,
JEMOKPAaTUYECKUX M TPAJIULIUOHHBIX [IEHHOCTEN MHOTOHAIIMOHAIBHOTO POCCUHCKOIO O0IECTBA;
BOCIIMTAHNE YYBCTBAa OTBETCTBEHHOCTH U JoJira rnepen PoauHoi;

2) ¢opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTHU
00yJarmuXcsl K CaMOPa3BUTHIO U CaMOOOpPa30BaHHI0O HA OCHOBE MOTHBAIMU K OOYUYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JAJIbHEHINEH MHIUBHUAYaIbHON TPaeKTOpUU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUPE Mpodeccruil 1 MpopheCcCHOHATBHBIX MPEMOYTCHHM,



Cc y4€TOM YCTOWYMBBIX ITIO3HABATEIILHBIX HHTEPECOB, a TAaKKE€ HAa OCHOBE (HOPMHPOBAHUS
YBaKUTEIBHOTO OTHOLIEHUS K TPYy, Pa3BUTH OIBITA YYaCTHS B COL[UAIIBHO 3HAYMMOM TPYJIE;

3) ¢opmupoBaHHE LEIOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU M OOIIECTBEHHOM NPAaKTHKH, YYUTHIBAIOIIEIO COLHUAIBHOE, KYJbTYpPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI'O MUPA;

4) popMupoBaHHE OCO3HAHHOTO, YBAKUTEIHFHOTO U JJOOPOKENATEIHHOTO OTHOLICHHUS K IPYTOMY
YeJIOBEKY, €r0 MHEHHUIO, MHUPOBO33PEHUIO, KYJIbTYpPE, SA3BIKY, Bepe, IPa)KIaHCKOW IMO3UIHH, K
WUCTOPHH, KYJIbTYpE, PEIMIUH, TPATULMUSAM, S3bIKaM, LEHHOCTSAM HapoaoB Poccum u HaponoB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH AWAJIOT C APYTMMH JIIOABMH M JOCTUTaTh B HEM
B3aMMOIIOHHMAHHS;

5) ocBoeHHE COIMAJIbHBIX HOPM, MpaBWi MOBEACHMS, pojell u (opM COLMATBbHOW KHU3HU B
rpynnax 1 coo0IecTBax, BKIKYas B3POCIble U COLMAIBHBIE COOOIIECTBA; YYaCTHE B IIKOJIBHOM
CaMOYTIpaBJIEHUM M OOILECTBEHHOM >KM3HM B INpejenax BO3PACTHBIX KOMIIETCHLIMH ¢ y4ETOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUAIBHBIX M SKOHOMHUYECKHUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIHHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHHWH MOpAaJbHBIX MpoOiieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpPMUPOBAHHWE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MOBE/ICHHUs, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIKaM;

7) GopMupoBaHHE KOMMYHUKAaTHBHOM KOMIETEHTHOCTH B OOILEHHMM U COTPYJHHUYECTBE CO
CBEpCTHHKAMM, JE€TbMM CTaplIero M MIIAJIIEro BO3pacTa, B3pOCIBIMH B  Ipolecce
o0pa3oBaTeNbHON, OOIIECTBEHHO IMOJIE3HOM, yueOHO-HMCcCae10BaTeIbCKON, TBOPUECKOM U APYTUX
BUJIOB JIEATENBHOCTH;

8) (opmupoBaHue ILIEHHOCTH 310pOBOro W Oe3omacHoro obpa3a >KHU3HHM;, yYCBOCHHE MPaBUI
WHIMBUIYAIbHOTO U KOJIJIEKTUBHOTO O€30MacHOr0 MOBEICHUS B YPE3BBIYAMHBIX CHUTYAIHSX,
YIpOXKAIOUIUX KU3HU U 3JJOPOBBIO JIFO/IEH, MPaBUIT MOBEACHUS HA TPAHCIIOPTE U HA 10pOrax;

9) bopmupoBaHUEe OCHOB IKOJIIOTUYECKOM KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIUICHUS, PAa3BUTUE OIBITA SKOJIOTHYECKH OPUEHTUPOBAHHOHN pedIeKCUBHO-
OLICHOYHOM M MPAKTUUECKOM ESITEIbHOCTU B dKU3HEHHBIX CUTYALIMSIX;

10) OCO3HAaHHUC 3HAYCHUA CCMbHU B JKU3HH YCJIOBCKA U 06H16CTB8., MNPUHATHC HCHHOCTU ceMeMHOM
JKU3HH, YBAKUTCIBHOC U 3a00TJIMBOC OTHOIIICHHUE K YJICHAM CBOCH CCMbHU,

11) Pa3BUTHEC OCTCTUUCCKOI'O CO3HAHUA YCPC3 OCBOCHUC XYAO0KCCTBECHHOI'O HACJICAWA HAPOI0B
Poccun n Mupa, TBOp‘-IGCKOﬁ ACATCIIbBHOCTH 3CTCTUYCCKOI'O XapaKTepa.

MeTtanpeamMeTHble pe3yJbTaThl:

PeryastuBubie YY /:

Buinycknuk nayuumcs:

1. camocTOsTENHPHO OOHAPYXKMBATh M (POPMYIHPOBATH YUEOHYIO MPOOIEMy, ONpPEnessTh Ielb
y4e0HOM JesTeIbHOCTH;

2. BBIIBUraThb BEPCUU pEIICHHs] MPOOJIEMBbI, OCO3HABaThb KOHEYHBINH pe3ylbTaT, BHIOUPATh W3
MPEIJI0KEHHBIX U UCKATh CAMOCTOSITEILHO CPEJCTBA JOCTHKEHUSI 1IEIIH;



3. coCTaByIATh (MHAMBHUYAJIHHO WU B TPYTIIIE) TUIAH PEIICHUS TPOOIIEMBI;

4. pabotas 1Mo TUIaHy, CBEPATHh CBOU JCHCTBUSA C IEIBIO W, TIPH HEOOXOIUMOCTH, HCIPABIATH
OIIIMOKHU CaMOCTOSTEIBHO;

5.8 JAUAJIOre C YUUTCIIEM COBCPIICHCTBOBATL CaMOCTOATCIIbHO BBIpaGOTaHHBIe KpUTCPUHU OLCHKHU
Bblnycmmx noOYyuUmM 603MONHCHOCMb HAYUUMDBCA:

1. caMOCTOSITEILHO CTAaBUTH HOBBIC y‘IG6HBIG OeJii U 3aJa4u.

2. caMOCTOSATEILHO CTPOUTH KU3HCHHBIC IIJIAHBI BO BpCMCHHOﬁ MEPCICKTUBC.

3. IIpH IJIAaHUPOBAHUHN JOCTHIKCHUSA ueneﬁ CaMOCTOATCIIBHO U AACKBATHO YUUTBIBATH YCIIOBUA U
cpeacTBa nxX JOCTUKCHHUA.

4. BBIIENATDH aJbTePHATUBHBIE CIIOCOOBI TOCTHXKEHUS LENU U BbIOMpaTh Hanbosee 3 hekTUBHBIN
Croco0, KOPPEKTUPOBATh CBOM JIEHCTBUS B COOTBETCTBHU C U3MEHSIOLIEHCS CUTYaIHEH.

5. ameKBaTHO OIEHHWBATh CBOM BO3MOXKHOCTH JOCTIDKCHHS IIEJIM OMPEACIIEHHONW CIOKHOCTH B
pa3IHuYHBIX chepax caMOCTOSITENLHON NeSTEIBHOCTH.

6. BiIaJeTh OCHOBAMH CaMOKOHTPOJISi, CAMOOLIEHKH, MPUHATUS PEHICHUH M OCYULIECTBIICHUS
OCO3HaHHOTO BBIOOPA B yUeOHOM U MO3HABATEILHON JEATEIbHOCTH.

ITo3naBaTtenbHbie YYI:

Boinycknuk nayuumeces:

1. aHanmu3upoBaTh, CPABHUBATH, KIIACCU(DUIIUPOBATH U 0000IIATh (PAKTHI U SBICHHUS.
2. BBISIBIIATH IPUYHMHBI U CIECTBUS MPOCTHIX SIBICHUH.

3. OCYILIECTBISATh CpaBHEHHWE, KIACCU(PUKAIMIO, CAMOCTOSATEILHO BBIOMpAs OCHOBAaHUS U
KPUTEPUU JJIs1 YKA3aHHBIX JIOTHYECKUX OIepalluii;

4. CTpOUTH JOTUYECKOE PACCYKJIEHHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUUYUHHO-CIICICTBEHHBIX
CBSI3€EH.

5. co3maBaTh CXEMaTHYECKUE MOJICIH C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
6. COCTABJIATH TE3HCHI, PA3JIMYHbIC BH/IbI IUTAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.).
7. npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJTHOTO BUIA B APYToH (TabIUIy B TEKCT U TIp.).

8. yMeThb omnpenensiTh BO3MOXKHbIE MCTOYHMKM HEOOXOJUMBIX CBEJCHHUH, NMPOM3BOJIUTH IOUCK
UH(OPMALINH, aHAIU3UPOBATh U OIICHUBATh €€ JOCTOBEPHOCTb.

KommynukatuBubie YY/I:

Boinycknuk nayuumcea:

1. cobmrogaeT HOPMBI MyOIMYHON PEUH U PETJIAMEHT B MOHOJIOTE U JIUCKYCCHH.

2. monp3yeTrcs aJeKBaTHBIMHU PEYEBBIMU KIHUIIE B MOHOJOTe (IIyOJUYHOM BBICTYIIJICHHH),
Juasnore, TUCKYCCHH.

3. dopmynmpyeT cOOCTBEHHOE MHEHUE U MTO3UILIHIO, apTYMEHTUPYET HX.

4. KOOPIWHUPYET CBOIO MO3UIUIO C MO3UIUSAMHU MApTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE
oO1ero.

5. ycTaHaBIMBAeT W CPaBHUBACT Pa3HBIC TOYKH 3PCHHS, MPEKIE YeM MPHUHUMATH PEIICHUS U
JienaTh BBIOOD.

6. CIIOPHUT U OTCTAaMBACT CBOIO MO3HMINIO HE Bpa)KI[€6HI)IM JJIs1 OIIIIOHCHTOB 06pa30M.



7. oCyHIeCTBJIIET B3aMMHBI KOHTPOJb U OKa3blBA€T B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOIILb.

8. OpraHM30BBIBACT W IUTAHUPYET Yy4eOHOE COTPYIHUYECTBO C YYHTEIEM W CBEPCTHUKAMU;
ompezenseT mend ¥ (YHKIUH YYacTHHKOB, CHOCOOBI B3aMMOJCHCTBHS; IUIAHHPYET OOIIue
crocoObI paboTHI.

9. ymeer pabotaTh B Tpymmne — YyCTaHaBIWBaeT paboune OTHOHICHUS, 3(PHEKTUBHO
COTPYJIHMYAEeT M CIOCOOCTBYET NPOAYKTHBHOM KOONEPALMU; HUHTETPUPYETCS B TPYIILy
CBEPCTHUKOB U CTPOUT MPOIYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMH U B3POCIBIMHU.

10. yunuThIBaeT pa3Hble MHEHHSI U HHTEPECHl U 0OOCHOBBIBAET COOCTBEHHYIO MO3UIIHIO.
Buinycknuk noayuum 603mM03#CHOCHb HAYUUMbCA:

1. TpOayKTHUBHO pa3pemarsh KOH(QIWKTBI HAa OCHOBE Yu€Ta HMHTEPECOB M TMO3UIUH BCeX
Y4aCTHUKOB, TIOMCKA U OLIEHKH aJIbTePHATUBHBIX CIIOCOOOB pa3pelieHus: KOH(PIUKTOB;

2. AOroBapuBaThbCd W IMPUXOAUTH K 06H_[€My pCUICHUIO B COBMECTHOI JACATCIIbHOCTH, B TOM
YUCJIC B CUTyalluN CTOJIKHOBCHUA HHTCPCCOB;

3. Opatb Ha ce0s1 MHUIIMATHBY B OPTaHU3allMU COBMECTHOTO JICHCTBHUS (J1€II0BOE JIUIEPCTRO);

4, BJIaACTH MOHOJIOTHYECKOH U ,HHaHOFquCKOﬁ Q)OpMaMI/I pe€uu B COOTBCTCTBUU C
TpaMMAaTUYCCKUMHU U CUHTAKCUYCCKUMHU HOPMAMH POJHOIO A3BbIKA,

5. cnegoBaTh  MOPAJIBHO-3THYECKUM W IICHXOJIOTHYECKMM TPUHIUINAM  OOIICHUS U
COTPYAHUYECTBA Ha OCHOBE YBA)XKMTEJILHOI'O OTHOIICHHUS K MapTHEpPaM, BHUMAHUS K JUYHOCTHU
JPYroro, aaeKBaTHOTO MEXKJIWYHOCTHOTO BOCIPHATHS, TOTOBHOCTH aJ€KBAaTHO pearupoBaTh HA
HYKJIbI IPYTHX, B YACTHOCTH OKa3bIBaTh MOMOIIb U SMOIMOHAIBHYIO MOJJIEPKKY MapTHEpPaM B
MpoIIecce TOCTHXKEHUS OOIIEH 117 COBMECTHOM JIeATEITbHOCTH.

6.co3naBaTh WH(GOPMAIIMOHHBIE PECYPCHI PA3HOTO TUMA U JUISA PAa3HBIX ayAUTOPHUI, COOIIOIATH
MH(OPMALIMOHHYIO TUTUEHY U MpaBuiia HH(OPMAaLMOHHON O€301aCHOCTH.
IIpeagMeTHbIE pe3ybTATHI:

B pe3yibTate n3yueHusi Kypca XMuMHH B OCHOBHOM 1IKOJI€:

BpInyCKHUK HAYYHTCSH:

® XAapaKTCpHU30BaTb OCHOBHBLIC MCTOABI ITO3HAHUA: Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

® OINUCHIBAaTh CBOMCTBA TBEP/BIX, KHUJKUX, Fa3000pa3HbIX BELIECTB, BBIJEIAA UX CYLIECTBEHHbIE
MIPU3HAKH;

® DPACKpPBIBATH CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHATUMN «aTom», «MOJICKYJIa», «XUMHYECKUI
OJIEMCHT», «IPOCTOC BCEIIECTBO», «CIOXKHOC BCIICCTBO», «BAJICHTHOCTH», «XHMHYECKAA
peaknus», UCIOJIb3Yd 3HAKOBYIO CUCTCMY XUMHU,

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TeOpHUu;

® pa3indaTb XUMHUYCCKHUC U (1)I/ISI/I‘IGCKI/IC SIBJICHHUA,

® HAa3bIBAThb XUMHNUYCCKHE DJICMCHTHI,

® ONpeAcdATb COCTAB BCIICCTB IO UX (I)OpMyJ'IaM;

® ONIpCAcCidATh BAJICHTHOCTb aTOMa 3JICMCHTA B COCANMHCHUAX
® ONpeAcidTb TUII XUMUYCCKUX peaKHHﬁ;

¢ HAa3bIBATbH MPHU3HAKHU U YCJIOBUA MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;



® BLIIBJIATH IIPU3HAKH, CBUACTCILCTBYIOINIUC O IMPOTCKAHUU XUMHUYECKOU pcakuuun I1pu
BBITIOJTHCEHHUH XMMHYCCKOI'O OIIbITA,

® COCTaBJATH (HOPMYJIBI OMHAPHBIX COSTUHEHUN;

® COCTaBJISITh YPAaBHEHUS XUMUYCCKUX PCAKITUH;

e co0r0IaTh MpaBmiia 6€30MacHO pabOTHI MPU MTPOBEICHHUH OIIBITOB;

® TI0JIb30BAThCS J1A0OPATOPHBIM 00OPYIOBAHUEM U TOCYAOM;

® BBHIUKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBHIUKCIATH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o (popmysie COeTMHEHNUS;

® BBIYHUCIATH KOJMYECTBO, O0BEM WJIM MacCy BEILIeCTBa IO KOJMYECTBY, O0O0BbEMY, Macce
peareHTOB WIH NIPOAYKTOB PEaKIIUH;

® XapaKTEpHU30BaTb (1)I/ISI/IT-IGCKI/I6 W XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB: KHCJIOpOJa U
BOOpOJA;

® [10JIy4aTh, COOMPATH KUCIOPO ¥ BOAOPOL;

® Ppacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: KUCIOPOI, BOJIOPO/I;

® pPACKpbIBaTh CMbICI 3aKOHAa ABOIaJipo;

® pacKpBIBaTh CMBICH IMOHITUHN «TETTOBOHM 3(P(PEKT peakuum», «MOJISIPHBIH 00BEM»;

® XapakTepu30BaTh (PU3NUECKHE U XUMHUECKHUE CBOICTBA BOJIBL;

® DPACKPBIBaTh CMbICII IOHSITHS «PACTBOPY;

® BBHIUKCIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® TIPUTOTOBJIATH PACTBOPHI C OMPEEIEHHON MacCOBOM JOJIEH pacCTBOPEHHOTO BEIIECTBA;
® Ha3bIBaTh COCAMHEHUS N3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® XapakTepHu3oBaTh (PU3MUECKHE U XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHUX
BEIIIECTB: OKCHOIOB, KHCJIOT, OCHOBAHMIA, COJICIL;

® ONIpENeNsATh MPUHAIEKHOCTD BEIECTB K ONPEACICHHOMY KJIACCy COCIMHEHNN;
® COCTaBJIATH (HOPMYJIBI HEOPTAHMYECKUX COSTMHEHNN N3YUEHHBIX KJIaCCOB;

® IIPOBOJUTH OIBITEI, MOATBEPKAAOIINEC XHUMHUYCCKHUE CBOMCTBaA HN3YUYCHHBIX KJIaCCOB
HCOPTaHNYCCKUX BCIICCTB,

¢ DPACIO3HABATH OIIBITHBIM IIYTCM PpacCTBOPbI KHUCIOT H H.[CJIO‘ICfI N0 HU3MCHCHHUIO OKpPACKH
HHIAWKATOpAa,

® XapaKTepHu30BaTh B3aUMOCBS3b MEXK]y KJIacCaMy HEOPTraHUYECKUX COCIMHEHUI;
e packpsiBaTh cMblci [lepuonnueckoro 3akona /.M. Menzaeneesa;

® O0BACHATH (PU3MUECKUI CMBICI aTOMHOIO (IIOPSAIKOBOr0) HOMEpa XUMHUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIBI M IEpHOJa B iepuoanueckon cucreme [[.1. Menneneena;

e OOBSICHATH 3aKOHOMEPHOCTU U3MCHCHHA CTPOCHHUA aTOMOB, CBOMCTB D3JICMCHTOB B npeaciax
MaJIbIX MICPUOJO0B U I''TABHBIX IMOATPYIIIT;

® XapaKTepI/ISOBaTB XUMHUUYCCKHUC DIJIICMCHTEI (OT BOI[OpO,Z[a 0 KaJIBLII/IH) Ha OCHOBC HX
MOJIOXKEHUS B nepuoanueckoi cucreme [[.M. MenzaeneeBa 1 0COOEHHOCTEH CTPOCHHS UX aTOMOB;



® COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB NepBbIX 20 371eMEHTOB nepuoandeckoit cucremsl .M.
Menneneena;

® DPACKPBIBAaTh CMbICI MOHATHI: «XUMHUECKAsl CBSI3bY, «3JIEKTPOOTPULIATEIBHOCThY;

® XapaKTepH30BaTh 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAJUIMYECKOMN
peLIETKY;

¢ ONpeaAciiaTb BUI XUMHUYECKOM CBSI3H B HCOPTaHNUYCCKUX COCIUHCHUIX,

e u300pakaTb CXEMBl CTPOSHHUS MOJEKYJ BEUIECTB, OOpa30BaHHBIX pPAa3HBIMU BHUIAMU
XUMUYECKUX CBA3EH;

® pPaCKpbIBATbh CMBICII TTOHATHH «HUOH», KKATHUOH», KAHHUOH», «3JICKTPOJIUTLD?, «KHCIJIICKTPOIIUTHD?
CJICKTPOJUTHYICCKAA JUCCOTHUALUAY, KOKUCIUTCIIb», KCTCIICHL OKUCIICHUSA) «BOCCTAHOBUTCIIbY,
«OKHCJICHHC), «BOCCTAHOBJICHHC),

® OIpeACATb CTCIICHb OKHUCJIICHUA aTOMa 3JICMCHTA B COCIUHCHUU,
® DPACKPBIBATH CMBICII TCOPHUU BHGKTPOHI/ITI/I‘{eCKOﬁ JAUCCOLMAIIH;
¢ COCTAaBJIITh YpPaBHCHUSA 3J'ICKTpOJ'II/ITI/I‘-IeCKOI7I Jucconmruanuu KucCJoT, H.ICJ'IO‘-ICﬁ, COJICI>'I;

L] O6I>SICH$ITI> CYH_[HOCTI: HpOHCCC& BHGKTpOHHTHqCCKOﬁ aucconualin “u peaKuHﬁ HMOHHOTI'O
oOMeHa;

® COCTAaBJIATH [OJIHBIE U COKPALCHHbIE HOHHbIE YPAaBHEHUS PEAKLIUU OOMEHa;

® OIpEeIeNsaTh BO3MOXKHOCTb IPOTEKaHUs PeaKLUii HOHHOTO OOMEHa;

® [POBOAMTH PEAKLIUH, [TOITBEPHKAAIOLINE KAYECTBEHHBIN COCTAB pa3IMYHbIX BEIIECTB;

® OIpEeAeATh OKUCINUTEND U BOCCTAHOBUTED;

® COCTaBJIATh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

e Ha3bIBaTh (PAKTOPBHI, BIMSIOIINE HA CKOPOCTh XUMHUUECKOHN PeaKInu;

® KJIACCU(PHUIMPOBATH XUMUUECKUE PEAKIUH 10 PA3IUYHBIM IIPU3HAKAM;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEXJy COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJLIOB;

¢ IIPOBOJUTH OIBITBI MO IIOJYYCHUIO, CO6I/IpaHI/IIO U HU3YYCHHIO XHUMHYCCKUX CBOICTB
r33006pa3HHX BCHICCTB: YIJICKUCIIOTO I'a3a, aMMHaAKa,

¢ DPACIO3HABATH ONIBITHBIM ITYTEM Fa3006p3.3HHe BCIICCTBA: YFJIGKI/ICJ'IHﬁ ra3 1 aMMHaK;
® XAapaKTCpHU30BaATH B3aUMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH MCTAJlJIIOB,

e Ha3bIBaTh OPraHUYECKHUE BEIIECTBA MO UX (opmyre: MeTaH, 3TaH, 3TUJIICH, METaHOJ, STAaHOII,
TJIMIEPUH, YKCYyCHash KHCJIOTa, aMHHOYKCYCHasi KHCJIOTa, CTEapUHOBAas KHCJIOTA, OJICMHOBAS
KHCJIOTa, TII0K034;

® OILICHUBATD BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH CpeJlbl Ha OpraHU3M YEJIOBEKa;
® T'PaMOTHO OOpaIIaThCs C BEIIECTBAMH B TOBCETHEBHOM KU3HU

® ONpcAcidATb BO3MOKHOCTL IIPOTCKAHUA peaKquI HEKOTOPBIX npez[craBHTeneﬁ OpTraHUYCCKUX
BCUICCTB C KMCJIOPOAOM, BOOAOPOAOM, MCTAIlIaMH, OCHOBAHHUAMMU, I'aJIOTCHAMMU.
Bl)ll'[yCKHI/IK MOJIYYMT BO3MOKHOCTb HAYUYUTHLCH:

® gbIOGUAMb U NPOBEPSAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMULECKUX CBOUCNBAX 8eujecms
Ha OCHOBe UX COCMAga U CMpPOeHUs, UX CHOCOOHOCMU BCMYNAMb 6 XUMUYecKue peaxyuu, O
xapakmepe u npoOYyKmMax pasiuiHblX XUMUYECKUX peakyu,



® Xapaxkmepuzoeambsp eeujecmed no cocmaey, CmMpoOeHUuio u CGOIZCIHGGM, ycmaraenueaniob
l’lpulluHHO-C]leacm6€HHbl€ Ce43U Mei)fC()y OaHHBIMU xXapakmepucmukamu eeuiecmea,

® cocmaensamsv MOJNEKYIAPHblIE U NOJIHble UOHHblE YPABHEHUA NOo COKPAUeHHbIM UOHHbIM
ypasHerusiAM,

® npocHo3upoeams CnocooHoCmb eewecmea npoAe6iimys oKucjiumeilibHvle uau
80CCMAHOBUMENbHbBIE CBOUCMBA C yuemom cmeneHnell OKUCIEeHUS I1EMEHMOE, exodﬂu;ux 6 eco
cocmas,

® cocmaeiiintb YypaeHeHUus peakuuﬁ, coomeemcmeyroumux nocie008amelbHOCmu npeepamenuﬁ
HeopecaHu4veCKux seuecme pasiuinvlx Kilaccoe,

e guldsuUcams U npoeepsiamsb IKCNEPpUMeHmaibHo 2cunomesvl 0 pes3yibmanax 6030€elCcmeus
pasiudnvblx qbakmopoe HA U3MEeHeHUe cKkopocmu XUMUYECKOU peakyuu,

® UCnoIbL306amMb NpUOOpemeHHble 3HAHUS 0N IKOJIO2UYEeCKU 2PAMOMHO20 NOBEOeHUs 8
oKpyrcaroueli cpeoe;

® UCnoib3o6amb npuo6pemeHHble Klwdesvle KomnemeHnyuu npu e6blnoJHeHUU npoexkmoe u
ylt€6H0—MCCJl€()0661m€JZbCKMX 3a0ay no  u3y4eHuro cgoﬁcme, cnocobos noJjly4eHus
pPacno3HABAHUA 6ewecme,

<

®  0OBLEKMUBHO oyeHueamos qubopMauuio 0 eeulecmeax U XxuMuveCcKux npoyeccax,

® Kpumuuecku OMHOCUMbCA K NCEBOOHAVUHOU UHDOpMayuu, He00OPOCO8eCmMHOU peKlame 6
cpeocmeax MaccoBol UHgopmayuu;

® (0CO3HAeamMbv 3HA4YeHUe meopemudecKux SHAHUL NO XUMUU OJIA npakmuqeacod oessmenbHOCmu
yejloeeka,

® co30asamov MoOenu U cxemvl Ol peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb
HeobXx00UMoCmob CoO0OeHUsT NPeONUCAHUL, NPedNlacaemMblX 8 UHCMPYKYUSAX N0 UCHONb308AHUIO
nlekapcma, cpedcmas Oblmosol Xumuu u op.

COJAEPKAHUE YYEBHOI'O ITIPEAMETA XNUMHU

8 kiaacce

BBenenue

[IpenmMer xumMuu. Meroabpl MNO3HAHHMA B XMMHMM: HaOJIOEHUE, OSKCIIEPUMEHT,
MonenupoBanue. VcTouHuku xumuueckod uHGOpManuu, ee TMONy4YeHHe, aHajiu3 u
IPEJICTaBICHNUE €r0 Pe3yJIbTaTOB.

[TonsiTHE O XMMHUYECKOM 3JIEMEHTE U (JOpPMax €ro CylIeCTBOBAHUS: CBOOOJHBIX aTOMax,
IPOCTBIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamienus BemecTB. OTINYNE XUMHUECKUX PEAKIIUN OT (PU3UUECKUX SBICHHUH. Poib
XUMUH B KU3HU 9elloBeka. Xemodumus 1 xemopoousi.

Kpatkue cBeneHuss #3 MCTOPUM BO3HMKHOBEHHMSI M pa3BUTUA XUMHH. Pounb
OTEUYECTBEHHBIX YYEHBIX B CTAHOBJIEHMM XUMHUYECKOW Hayku — paborsel M. B. JlomoHocoBa,
A.M. bytneposa, JI. 1. Menpaeneena.

XUMHUYECKas CHMBOJIMKA. 3HAKM XHMHUYECKUX DJIEMEHTOB M IIPOUCXOXKIECHUE HUX
Ha3BaHui. Xumudeckue Gopmynbl. Muaekcsl u koddduumentsl. OTHOCUTENbHBIE aTOMHAs U
MoJieKyJsipHass Macchl. [IpoBeneHne pacdeToB MaccOBOM JIOJIM XMMHMYECKOTO DJJIEMEHTA B
BEIIECTBE Ha OCHOBE €ro (hOpMYyJIbIL.

[Tepuonnueckas cucrema xumuuyeckux snemeHToB . M. MenneneeBa, ee CTpyKTypa:
MaJble ¥ OOJbIINE MEPUOAbI, TPYIIbl U noArpynmnsl. [leproauueckas cucreMa Kak CIpaBOYHOE
nocoOue JUIst MOMyYeHHsI CBEACHUN O XUMUYECKUX 3JIEMEHTAaX.



Pacuernblie 3agaun. 1. HaxoxneHre OTHOCUTENIBHOW MOJIEKYJISIPHOM MacChl BEIIECTBA
o0 ero XuMmuueckoi Gopmyne. 2. BoluncieHue MaccoBOW [10JIM XUMHUYECKOTO 3JIEMEHTa B
BEIIIECTBE I10 ero hopmyJe.

demoncTpanuu. 1. Monenu (mapocrepxxHeBble W CTroapTa—bpurieda) pazmnyHbIX
MPOCTHIX U CIOXKHBIX BellecTB. 2. Koytekius cTekIsiHHON xumMuyeckon nocyasl. 3. Komiekius
MaTepHualoB U U3JIE€IUI U3 HUX Ha OCHOBE allfoMUHUs. 4. B3aumonaeiictBue MpaMmopa ¢ KUciaoTon
Y IOMYTHEHHE U3BECTKOBOU BOJIBI.

JlaGoparopHbie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTAUIMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIApEHUs BObI, OJIEKOJIOHA M STUJIOBOTO CIHPTA C
(bunpTpOBaNBLHONM OyMarw.

Tema 1. ATOMbI XHMHYECKHX 3JIEMEHTOB

AToMBI Kak (opma CyIIECTBOBAHHMS XHMHUYECKHX 3eMeHTOB. OCHOBHBIC CBEIICHUS O
CTpOCHUHM aTOMOB. JloKa3zaTenbCTBa CIIOXKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopna.
[TnaneTapHas MOJIETb CTPOCHHUS aTOMA.

CoctaB aTOMHBIX Sifiep: NPOTOHBI, HEUTpOHBL. (OTHOCUTEIbHAsE aTOMHasg Macca.
B3anMoCBsI3b MOHATHI «TIPOTOHY, «HEHTPOH», «KOTHOCHTEIIbHASI aTOMHAs Maccay.

H3meHeHne uuciaa TPOTOHOB B slpe aToMa — O0Opa30BaHUE HOBBIX XUMHUYECKUX
DJIEMEHTOB.

N3meneHne dncina HEUTPOHOB B siipe aToMa — oOpa3zoBaHue M30TOMOB. COBpEeMEHHOE
OTIpeJICTICHUE TIOHATUS «XUMHUYECKUN d7eMeHT». M30TOIbl KaKk pa3HOBHUIHOCTH aTOMOB OJIHOTO
XHUMHYECKOI0 dJIEMEHTA.

OnektpoHbl. CTPOCHHUE AICKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKHX 3JIEMEHTOB MAaJIbIX
nepuoioB. [loHsiTue 0 3aBepIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonuueckas cucrema xumudeckux snemeHtoB [[. M. MenzaeneeBa u CTpoeHHE

aTOMOB — (DM3MUYECKHUN CMBICI TOPSIKOBOTO HOMEpa dJIEMEHTa, HOMEpa TPYIIbI, HOMEpa
nepuoja.

N3menenune yucia 3JIeKTPOHOB HAa BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3JIeMeHTa — 00pa30BaHUE TOJOKUTENIBHBIX U OTPULIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE

aToOMaMU METaJUIOB M HeMeTauioB. [IpUyuHb U3MEHEHHUST METAUIMUECKUX M HEMETaNIMYECKHUX
CBOKMCTB B mepuoaax u rpynmnax. OOpazoBanue OWHapHBIX coeanHeHHi. [loHsTHE 00 MOHHOU
cBsi3u. Cxembl 00pa3oBaHUS MOHHOW CBs3H. B3amMoJeiCTBHE aTOMOB AJIEMEHTOB-HEMETAIIOB

MEXIy co00ii — oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJ MPOCTBIX BemlecTB. KoBasieHTHas
HeToJIIpHAast XUMHUYECKast CBA3b. DJIEKTPOHHbIE U CTPYKTYpPHBIE (HOPMYJIBL.
B3aunMopeiicTBue aTOMOB HEMETANIOB MEXAy co0oii — oOpa3oBaHue OWMHAPHBIX

COEIMHEHUI HEMETAJUIOB. DJIEKTPOOTPULIATENbHOCT. KoBasleHTHas nossipHast cBs3b. [loHsTHE O
BaJICHTHOCTH KaK CBOWCTBE AaTOMOB OOpa30BbIBaTh KOBAJIEHTHbIE XHMHUYECKUE CBS3U.
CocraBnenue ¢popMya OMHAPHBIX COSIWHEHHI MO BaJeHTHOCTH. HaxoxeHue BaJCHTHOCTU IO
(hopmysie OMHAPHOTO COETMHEHUSI.

B3aumMopneiicTBiie aTOMOB METaUIOB MEXIy co00W — 00pa3oBaHHE METAUIMYECKHX
kpuctauioB. [[oHSATHE O METATITMYECKOM CBS3H.

JdemoncTpaumnu. Mozenn aToMOB XMMHYECKHX 3JIEMEHTOB. llepuoauueckas cucrema
xumudeckux anemeHToB . M. MenaeneeBa (paznuyabie GOpMBI).

JlabopaTopubie omnbIThl. 3. MojenupoBaHue MNpUHIMNA JEHCTBUS CKaHUPYIOIIETO
Mukpockorna. 4. M3rortoBiaeHue Mojeneil MoJieKysl OMHApHBIX COenNWHEHMH. S. M3roroBieHue
MOJEJIH, UIUTFOCTPUPYIOLIEH CBOKMCTBA METAJNINYECKOHN CBA3H.

Tema 2. IIpocThlie BemecTBa

[Tonoxxenne wmeTauioB M HemeTauloB B llepuogmyeckoil cucreMe XUMHUYECKUX
anementoB JI. W.MenneneeBa. Baxkneimme mnpocThie BemecTBa — MeTaUIbl  (Keneso,
ATIOMUHHM, KalbIIUi, MarHUH, HaTpuii, Kanuii). O0mue pu3nyeckrue CBOMCTBa METaIIOB.
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Baxneiiimre mnpocTeie BelECTBa-HEMETANIbl, OOpa30BaHHBICE AaTOMaMH KHUCJIOpOJaA,
BOJIOpOJa, a3oTa, cephl, (ocdopa, yriepona. MoneKkyiabl MPOCTHIX BEUIECTB-HEMETAIOB —
BOJIOPOia, KMUCIOPO/1a, a30Ta, raloreHoB. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K 00pa30oBaHUI0 HECKOJBKUX IMPOCTHIX
BEIIECTB — QJUIOTPONHUS. AJUIOTpONHBIE Moaudukanuu Kuciopona, ¢ocdopa, oosa.
Mertannuueckie ¥ HEMETaNIMYeCKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCHUTENBHOCTH ITOTO
MOHSITHSL.

Uucno Asoranpo. KonumdectBo BemectBa. Moinb. MomsipHass macca. MosipHbI 00BeM
ra3000pa3HbIX BemecTB. KpaTHbie eMUHUIBI H3MEPEHUS KOJTMYECTBA BEIIECTBA — MHUJUTUMOIIb U
KUJIOMOJIb, MWJUIMMOJISIPHAsT W KWJIOMOJSIpHas MacChl BEIIECTBAa, MUJUIMMOINIPHBIA U
KUJIOMOJISIPHBIN 00beMBI Ta3000pa3HBIX BEIIECTB.

PacyeTsl ¢ ucronb30BaHMEM TMOHSATUH «KOJIMYECTBO BEIIECTBa», «MOJISIpHAS Maccay,
«MOJISIPHBII 00bEM ra30By», «UUCIO0 ABOTagpoy.

Pacyernble 3agavu. 1. Bpruncienwe MOJIpHONM MacChl BELIECTB MO XUMHUYECKUM
¢dopmymam. 2. PacueTel C HCIIOJIB30BAaHMEM TOHATUN «KOJHUYECTBO BEIIECTBAY», «MOJISIpHAS
Maccay, «MOJISIPHBIN 00beM ra30B», «IIOCTOSTHHAsA ABOTaIpoy.

Hemouncrpamuun. [Torydernne o3ona. OOpasmbl 0eIoro W Ceporo OJoBa, OEIOro
KkpacHoro (ocdopa. Hekoropble MeTamibl U HEMETaUIbl C KOJMYECTBOM BellecTBa 1 MOIb.
MomnsipHblii 00beM ra3000pa3HbIX BELIECTB.

JlaGopaTropHble onbIThI. 6. O3HaKOMJIEHHUE C KOJUIEKIIMEW MeTauioB. 7. O3HaKOMIICHUE
C KOJUIEKIIMEN HEMETAJUIOB.

Tema 3. CoeanHeHHSI XMMHYECKHX JIEMEHTOB

Crenenp oxucieHus. CpaBHEHUE CTENEHH OKUCIEHMs M BalleHTHocTu. OnpeneneHue
CTENEHH OKHUCJIEHMS 3JIEMEHTOB B OMHapHBIX coenuHeHMsX. CocTaBieHue (opMys OMHApPHBIX
COeIMHEHMH, OOIIMH cIIOCO0 UX Ha3BaHUM.

bunapHble coequHEHHUs] METaNIOB M HEMETAJJIOB: OKCHU[IbI, XJIOPUAbI, CYIbQUABI U MP.
CocraBnenue ux ¢popmy.

bunapHble coeMHEHUsS HEMETaNIOB: OKCHUbI, JIETYy4YHE BOJOPOAHBIE COECIUHEHUS, UX
coctaB M Has3BaHus. lIpencraBurenu OKCHAOB: BOJA, YIVIEKHMCIBIA ra3, HErameHas H3BECTb.
[IpencraBurenu 1eTy4nX BOAOPOJHBIX COEAMHEHUI: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHMs1, MX COCTaB M Ha3BaHMs. PacTBopuMoCTh OCHOBaHUH B Boze. IIpencrasurenn
HIeJI0Ye: THIPOKCUABI HATPHs, Kauus U Kaiubius. [loHsTHe 00 MHIMKATOpax M Ka4eCTBEHHBIX
peaKusx.

Kucnotsl, ux cocraB m Ha3zBanusa. Knaccudpukauus kucnot. IlpencraButenu KHCIOT:
cepHas, coisiHas, a3oTHas. [loHatue o mkane xucnorHoctu (mkana pH). M3menenue okpacku
UHAMKATOPOB.

Conu kak Npou3BOAHBIE KHCIOT M OCHOBAaHUM, UX COCTaB M Ha3BaHMA. PacTBopumocThb
coJzeii B Boze. [IpencraBurenu comneii: xiopu HaTpus, kKapOoHaT U docdat Kambuus.

AMopdHbIe U KpUCTANINYECKHE BEILECTBA.

Me:xMoneKynsapHble B3auMOEHCTBUSA. TUIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOICTB BEILIECTB OT TUIIOB KPUCTAJUINYECKUX PEIIETOK.

UYucteie BemiectBa M cMmecH. llpuMepsl XKHUAKKX, TBEpABIX W Tra3000pa3HBIX cMecei.
CpoiicTBa uncThIX BemiecTB U cMmeceil. Mx cocraB. MaccoBas U oObeMHasi JOJIM KOMIIOHEHTa
cMmecH. PacueTsl, CBS3aHHBIE C UCIIOJIB30BAHUEM TIOHATHUS «JI0JISD».

Pacuernpie 3amaum. 1. Pacyer MaccoBol M OOBEMHOI [OJEH KOMIIOHEHTOB CMECHU
BeleCcTB. 2. BpluncieHne MaccoBOW JONM BEIIECTBA B PAcTBOpPE IO HM3BECTHOM Macce
pacTBOPEHHOI'O BEILECTBA M Macce pacTBopurens. 3. BplumciaeHne Macchl pacTBOPSIEMOIO
BELIECTBA U PACTBOPUTEISI, HEOOXOJUMBIX JUIsl IPUTOTOBIIEHUS OIIPEIEIEHHON MacChl pacTBOpa
C U3BECTHOM MacCOBOM JI0JIEM paCTBOPEHHOT'O BEILIECTBA.

JemoncTpanuu. OOpa3ipl  OKCHJIOB, KHCJIOT, OCHOBaHMM u  cojedl. Mojenu
KPUCTANIMYECKUX PEIIeTOK XJOopujaa HaTpus, anamasa, okcupa yriaepona (IV). Kucnorno-
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HICJIOYHBIE WHIUKATOPBI, M3MEHEHHE WX OKPACKH B paA3JIMYHBIX Cpenax. YHHUBEPCAIbHBIN
WHAMKATOP U U3MEHEHHE ero OKPacKH B pa3ianuHbIX cpenax. [lkamna pH.

JlabopaTopHble onbIThI. 8. O3HAKOMJIEHHE C KOJUICKIUEH OKCUIOB. 9. O3HaKOMIICHUE
co coiictBamu ammuaka. 10. KauectBennas peakiusi Ha yriekucibiid ra3. 11. Onpenenenue pH
PacTBOPOB KHCIIOTHI, Iiesioun u Boabl. 12. Onpenenenue pH TMMOHHOTO U S07I0YHOTO COKOB Ha
cpeze mionoB. 13. O3HakomiieHHE C KoJulekiued cosed. 14. O3HaKOMJIEHHE C KOJUICKIHEH
BEIIECTB C pa3HbIM THUIIOM KpUCTAUIMUEeCKoW  pemieTku. M3roromiaeHue monenei
KpUCTAITMUECKUX peteTok. 15. O3nakomienne ¢ 00pa3oM ropHoOi MOpoIb.

Tema 4. I/I3Mel-[el-[l/lﬂ, Nnmpoucxoasuue ¢ BeuecreaMmu

IlonsTne HBHCHHﬁ, CBsA3aHHBIX C KBMCHCHUSAMU, IPOUCXOAAIIMUMHU C BEIICCTBOM.
HBJIGHI/ISI, CBA3aHHLBIC C HN3MCHCHUCM KPHUCTANIMYECKOI'O0 CTPOCHHA BCIICCTBA IIpHU

MOCTOSSHHOM €ro cocTtaBe, — (¢u3nyeckue sBieHus. DuU3ndyecKkue SBICHUS B XHUMUU:
TUCTHUTSIINS, KPUCTAJUTU3allvs, BBIMIAPUBAHUE W BO3TOHKA BEMIECTB, (WIBTPOBAHHWE U
HEeHTpUdyrupoBaHue.

SIBneHus, CBsI3aHHBIE C HM3MEHEHHUEM COCTaBa BELIECTBA, — XHUMHUYECKUE PEaKIIUH.

[Tpu3Haku M ycloBUS NPOTEKaHUS XUMHUYECKUX peakiuil. BwigeneHue TemnoTsl U cBeTa —
peakuuu ropenus. [Torstre 00 9K30 - ¥ SHAOTEPMHUYECKUX PEAKIIUSX.

3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHUECKHE YpaBHEHUS. 3Hau€HUE HHJIEKCOB U
k03 punmenton. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIUii.

PacyeTbl Mo XxuMHuYeCKUM ypaBHEHHsM. PerieHue 3ajay Ha HaxOXKICHHE KOJIMYECTBA,
MacChl WJIH 00beMa MPOAYKTA PEAKIUU 0 KOJIHYECTBY, Macce MM 00bEMY HCXOTHOTO BEIIECTBA
PacueTsl ¢ uCnonp30BaHUEM MOHSITUS «IOJs», KOT/Ia HCXOJHOE BEIIECTBO J1IaHO B BUJE pacTBOpa
C 3aJJaHHOM MAacCOBOM J0JIEM PAaCTBOPEHHOI'O BEILECTBA WJIM COJEPHKHUT OIPEIACICHHYIO HOJII0
MpUMeceH.

Peaknum  pasnoxenus. IIpencraBieHue O CKOPOCTM  XMMHMYECKMX — PEAKLUU.
Karanusatopel. ®epmentsl. Peakium coenuHenus. KaranuTuyeckne M HEKaTaIUTHYECKUE
peakuuu, oOpatuMble W HeoOpaTHMble peakiuu. Peakiuu 3amemnieHus. Psj akTUBHOCTH
METAJIJIOB, €r0 HCIOJIb30BaHUE I MPOTHO3HUPOBAHUS BO3MOKHOCTH TPOTEKAHMS peaklui
MEXIy MEeTajUlaMd M KHUCJIOTaMH, PEaKIMil BBITECHEHHUS OJIHUX METANIOB M3 PAaCTBOPOB HX
coJiel IpyrumMu Metauiamu. Peakiuun oOMeHa. Peakiuu HeiTpanu3amnuu. Y ClIOBUs MPOTEKaHUS
peakxiuii oOMeHa B pacTBOpax A0 KOHIIA.

Tunbl XMMHUYECKUX peaklMii Ha TpUMEpe CBOMCTB BOJIbI. Peakinus pas3inokeHuss —
3JIEKTPOJIU3 BOJABL. Peakiuu coelrMHEHUs] — B3aUMOJCHCTBUE BOJbI C OKCHUIAMU METAUIOB U
HEMETAIOB. Y CJIOBHE B3aUMOJIEMCTBUSI OKCUIOB METAJUIOB M HEMeTaJUIOoB ¢ Bomou. IloHsarue
«TUAPOKCUIBD). Peakium 3aMenienns — B3auMOICCTBHE BOJBI C MeTalIamMu. Peakiiu oOMeHa —
TUIPOJIU3 BEIECTB.

PacuerHble 3amgauu. . BpluncieHue no XUMHUYECKMM YpaBHEHUSM MacChl WIHU
KOJIMYECTBA BEIECTBA M0 U3BECTHOM Macce MM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYHAIOIINX
B PEAKIIMIO BEIIECTB WM MPOIYKTOB peakiuu. 2. Beiuncinenne mMaccol (KOJIUYECTBA BEILECTBA,
o0bema) MpOJyKTa peaklMH, €CIM H3BECTHa Macca HCXOAHOTO BELIECTBa, COJAEPIKAILEro
OTIpe/IeNIeHHYI0 JIOJII0 mpuMeceil. 3. Bwrumciienne macchl (KOJWYECTBA BEIIECTBA, 00BEMa)
NPOAYKTa PeaKkiuu, €CJIM U3BECTHA Macca pacTBOpa U MaccoBasi 10Jisl pAaCTBOPEHHOTO BEIECTBA.

Jemoncrpanuu. [Ipumepsl Gpusnueckux sBICHUI: a) 1aBneHue napaduna; 6) BO3TOHKa
no/a Wid OCH30MHOW KHUCJIOTHI; B) PACTBOPEHHE OKPAIICHHBIX CoJied; T') Auddy3usi TyIIUCTHIX
BEUIECTB C TOpSAIIEH JIaMIIOYKM HakanuBaHMs. [Ipumepbl XMMUYECKHX SIBICHHI: a) TOpeHue
Mmarausi, ¢docdopa; 0) B3aMMOJCUCTBUE COJSHOHW KHUCIOTBI C MPaMOpPOM WM MEJIOM; B)
nonyuenue ruapokcuna menu (II); T) pacTBopeHHe MOTYyYEHHOTO THAPOKCHAA B KUCIOTaX; 1)
B3aumojeiicteue okcuga meam (II) ¢ cepHOM KHCIOTON TpM HarpeBaHWU; €) PpPa3IOKEHUE
MepMaHraHaTa Kajius; 5K) pa3JIoxkeHUue NepoKCHIa BOAOPOA C MOMOIIbIO JUOKCUIA MapraHia u
KaTtajnas3bl KapTodesis Wik MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMU.
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JlabopaTopubie onbITbl. 16. [lpokasuBaHnue Meau B IUIaMEHU CHOUPTOBKU. 17.
3amernienue Meau B pactBope xiopuaa meau (1) sxenesom.

Tema S. Ilpaktuxkym 1. IIpocreiimue onepanum ¢ BelecTBOM.

1. IlpaBuna TexHuku Oe30macHOCTH Npu paboTe B XUMHUYeCKOM Kkabunere. IIpuembl
oOpamieHuss ¢ nabopaTOpHBIM OOOpyJOBaHMEM M HarpeBaTeNbHBIMH MpuOOpamMu. 2.
Habmronenus 3a W3MEHEHHSMH, NTPOUCXOMSIIUMH C TOPSIICH CBEYOHM, W UX OIHUCAHHE
(momamrHui SKCEpUMEHT). 3. AHAIHU3 MOYBBI U BOJBI (IOMAIIHUN dKcniepuMeHT). 4. [Tpu3naku
XUMHYECKUX peakuuil. 5. [IpuroroBneHne pacTtBopa caxapa M pacyeT €ro MacCoOBOM JI0OJU B
pactBope.

Tema 6. PactBopenue. PacTtBopsl. CBolicTBa pacTBOPOB 3JIEKTPOJIHMTOB

PactBopenne kak (Qusmko-xumuueckuii mpouecc. [loHaTme o0 THOpatax W
Kpuctayioruaparax. PacTtBopumoctb. KpuBble pacTBOPUMOCTH KaK MOJETh 3aBHCHUMOCTH
pacTBOPUMOCTH TBEPABIX BEHIECTB OT Temmeparypbl. HachlllleHHble, HEHACBILIEHHBIE H
TIEPECHIIICHHBIC PACTBOPHI. 3HAUYEHNE PACTBOPOB ISl IPUPOJIBI U CEIBCKOTO X035HUCTBA.

[TonsTre 00 SIEKTPOIUTUYECKON AMCCOIUAIMH. OIEKTPOJUTHI U HEIIEKTPOJIUTHI.
MexaHu3M UCCOIMAIMNA  DJIEKTPOJIUTOB C Pa3IUYHBIM  XapakTtepoMm cBsi3u. (CrerneHb
ANEKTPONUTHYECKON qucconuanuu. CUIbHbBIE U ca0ble SJEKTPOIHUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH AICKTPOIUTHICCKON aucconuanuu. oHHbIe ypaBHEHHS
peakiuii. Peakiiun oOMeHa, uaymye 10 KOHIIA.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. J(ucconuamnusi KUCIOT U UX CBOHCTBA B CBETE€ TEOPHH
AJICKTPOJIMTUYECKON  JAWCCOUManuK. MOJIEKyJIapHbIE W HWOHHBIC YPAaBHEHHS  PEaKIIHil.
B3aumopeiicTBue KUCIOT ¢ MeTaulaMH. JJIEKTPOXMMHMUYECKUH psii HANpsSHKEHUW METallIoB.
B3aumopeiicTBue KUCIOT C OKCHIAMHU METaUIOB. B3anmojeicTBHE KHUCIOT C OCHOBAaHHUSMH
—peakuusa HelTpanuzanuu. B3aumonelcTBue KUCIOT ¢ colisiMu. Vcmonb3oBaHHe TaOIUIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTHKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccuukanus. Jlucconuanuss OCHOBaHMW M MX CBOWCTBA B CBETE
TEOPUU  BJEKTPOJUTUYECKOM JuccolnMauu. B3anmoneicTBue OCHOBaHHU C  COJISIMHU.
Hcnonb3oBanue TabMUIBI PACTBOPUMOCTU Ui  XAPAaKTEPUCTHKU XUMHUYECKUX CBOWCTB
ocHoBanwuii. B3anmoelicTBre 1mienodeii ¢ OKCHIAMHA HEMETAIIIOB.

Comm, ux aucconuanusi 1 CBOMCTBA B CBETE TEOPUHU ANEKTPOJIUTUUYECKON AUCCOLMAIIIH.
B3aumopeiictBue coneil ¢ MeTamsiaMu, OCOOCHHOCTH ITHX peakiuil. BzaumoseicTBue comneit ¢
consiMu. Mcnonp3oBanue TabIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKUX CBOWCTB
COJIEH.

O060061eHne cBefieHnii 00 OKCUAAX, UX KIaCCU(PUKAIIUU U CBOWCTBAX.

['enetndeckue psiapl MeTauia U HeMeTauia. ['eHeTHdeckas CBsI3b MEXKIY Kiaccamu
HEOPraHWYECKHUX BEILECTB.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OmnpeneneHue CTENeHEW OKUCICHHS IS DJIEMEHTOB, 00pa3yIOIIMX BEIIeCTBa Pa3HBIX
KJaccoB. Peakuuu WOHHOTO OOMEHAa U OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
OKuCIUTENh U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHUE.

CocraBneHrue ypaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH  METOJI0M
3NEKTPOHHOrO OanaHca.

CBoiicTBa TPOCTHIX BEIIECTB — METAUIOB M HEMETAJUIOB, KHUCIOT M COJIeH B CBETE
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

JdemoncTpauuu. VcribiTaHue BEIIECTB W WX PAacTBOPOB Ha 3JIEKTPONPOBOIAHOCTb.
3aBUCUMOCTh  DJIEKTPOIPOBOJHOCTH YKCYCHOM KHUCJIOTBI OT KOHILIEHTpauuu. JIBuxkeHue
OKpAllICHHBIX HMOHOB B JJIEKTPUYECKOM I0je. B3anMonencTBHe IMHKAa C CEpOM, COJIIHOU
kucioTor, xmopuaom Meau (II). Topenme marnusa. Bs3aumopeiicTBue XJIOpHOW U
CEpPOBOJOPOIHOM BOJIBI.
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JlabopaTopHusblie onbIThl. 18. B3anmozeiicTBie pacTBOPOB XJIOpHa HaTpus U HUTpaTa
cepedpa. 19. [TonyueHne HepaCTBOPUMOTO THIPOKCHIA U B3aUMOJICHCTBHUE €ro ¢ Kucioramu. 20.
BsaumoneilictBue KUcioT ¢ ocHoBaHusiMU. 21. B3anMmoeiicTBHEe KUCIIOT ¢ OKCHJIaMH METAJIJIOB.
22. BzaumogneicTBue KHUCIOT ¢ MeTayuiamMu. 23. BsauMmopeiicTBhe KHCIOT ¢ coilaMu. 24.
BzaumonelictBue 1Imienoder ¢ Kucioramu. 25. B3amMmojelcTBHE IIenaodell ¢ OKCHUIAAMU
HeMmeTauioB. 26. BzaumopeiictBue mienoueit ¢ comsamu. 27. IlomydeHwme W CBOICTBa
HEPACTBOPHMBIX OCHOBAaHHIL. 28. B3auMOJEHCTBHE OCHOBHEIX OKCHIOB C KHCIOTamH. 29.
Bzaumoneiictsue OCHOBHBIX okcugoB ¢ Bomoil. 30. B3auMmonelcTBre KHUCIOTHBIX OKCHIOB C
mieirouamu. 31. B3anmopelicTBHEe KUCIIOTHBIX OKCHIOB ¢ BOAoH. 32. B3amMmojelcTBHE COJIEH ¢
kuciotamu. 33. B3aumonenctsue cosel ¢ menodamu. 34. BzauMoaeiictBue coyieit ¢ conamu. 35.
B3anmopeiictBre pacTBOPOB COJIEH C METAJIIAMU.

Tema 7. IlpakTukym 2. CBOMCTBA PACTBOPOB JIEKTPOJIUTOB
6. Pemienne skcriepuMeHTaIbHBIX 3a]1a4.

IIpumepHbIe 00BEKTHI IKCKYPCHIA.

My3en MHUHEPAJIOrMYECKUE, KpPAaeBEAUECKHE, XYHAOKECTBCHHBIC, MEMOPHUAIIBLHBIC
My3€H BBIJAIOUINXCA  YUEHBIX-XMMHUKOB. XUMHYeckHe Jaboparopun  oOpa3oBaTelbHBIX
YUPEKACHUN CpPeHEro M BBICIIErO MpodeccHoHanbHOro oOpa3oBaHus (yueOHble U HayuyHbIE),
HAy4YHO-HCCIIEI0BATEeNIbCKUX OpraHu3anuii. BogoounctHeie coopykeHus. DKCKypCHH B IPUPOAY.

IIpumepHbIe HANIPABJICHUS NPOEKTHOM JeSITeIbHOCTH 00yYAIOIINXCH.

1. Pabora ¢ WCTOYHWUKAMHU XUMHUYECKOW HHQPOpPMAIMH — HCTOPUICCKUE 0030pHI
CTAHOBJICHUS M Pa3BUTHSA H3YUYEHHBIX IOHSATHUN, TCOPUH, 3aKOHOB, JKU3Hb M JIEATECIBHOCTH
BBIJIAIONINXCSI  YUCHBIX-XUMHUKOB. 2.AHAIUTUYECKHE 0030phl WHGOpPMALUKM TIO PEIICHUIO
OTIPEJICTICHHBIX HAyYHBIX, TEXHOJOTHUECKHUX, TPaKTUYeCKuX npoobiem. 3. OBnajeHrne OCHOBaMU
XUMUYECKOro aHanu3a. 4. OBiajeHre OCHOBAMH HEOPTAHUUECKOTO CUHTE3a.

9 kaacce

BBenenne. O0masi XapakTepuCcTHKA XHMHMYECKHMX JJI€MEHTOB M XHUMHYECKHX pPeakuui.
IMepuoguveckuii 3axkoH u Ilepuogmueckast cucrema xuMu4Yeckux 3iemenros JI.H.
MenneseeBa

XapakTepuCcTUKa 3JIEMEHTA 10 €ro MOJIOKEHHUIO B IEPUOIUYECKON CUCTEME XUMUYECKHUX
aneMmeHToB [. . MenneneeBa. CBoilCTBa OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH B CBETE TEOPUH
3JIEKTPOJIUTUYECKON JTIMCCOIMALMA U TIPOIECCOB OKHCIICHUS-BOCCTAHOBJICHUA. | eHeTnyeckue
pAIbl MEeTAJlJIa U HEMETasla.

[TonaTue o mepexoAHbIX 3IeMeHTax. AM(OoTepHOCTh. ['eHeTHUECKU PsiIl ePexX0THOTO
JJIEMEHTA.

Ilepuonnueckuil 3aKOH M IEpUOAMYECKAs CUCTEMA XHMHMUYECKUX dnemeHToB J[.M.
MenzeneeBa B CBETE yUEHHUS O CTpOEHUHU atoma. X 3HaueHue.

XuMHu4ecKass OpraHu3alus >KUBOW M HEKHUBOW INPUPOJbI. XUMHUYECKHHM COCTaB sapa,
MaHTHUU U 3€MHOM KOpbl. XMMHUYECKHE 3JIEMEHThl B KJIETKaX >KMBBIX OPraHU3MOB. Makpo- u
MUKPOAJIEMEHTHI.

O06o0meHre cBeCHUI 0 XUMHUYECKHX peakiusax. Kiraccupukamnuss XuMUYECKUX peaKIuit
10 PA3IUYHBIM TPU3HAKAM: «YHCIO U COCTaB PEArupyIOIUX W OOpPa3yIOIUXCS BEIIECTBY,
«TetioBol 3 (deKT», «HANpaBICHHWE», «HU3MEHEHHUE CTENEHEHW OKHWCJICHUS JJIEMEHTOB,
00pa3yroNux pearupyromre BemecTBay, «pa3ay, «UCIOIb30BAHUE KaTAIN3aToPay.

[TonsiTHE O CKOpOCTM XUMHUYECKON peakiuuu. DakTopbl, BIUSAIONIME HA CKOPOCTh
XUMHYeCKHX peaknuii. KaranuzaTops! u katanu3. IHTHOUTOPHl. AHTHOKCHIAHTEHI.

demoncrpauuu. Paznmuunsie ¢opmbr tabmuner J[.M. Menaeneea. Moaenu atoMoB
snemMeHToB 1—3-ro mepuogoB. Mojenb CTpoeHUss 3eMHOro Iapa (IOMepeyHbll pas3pes).
3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEaKIUH OT TPUPOJAbl PpPEArupyrommux BEHIECTB.
3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOW PEAKIUU OT KOHIIEHTPALMH PEarupyrouux BelIeCTB.
3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEeaKIuu OT IUIONIaAu COMPUKOCHOBEHHS PEarupyronmx
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BEIIECTB (KHUIAIIUNA CJIOM»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMU OT TEeMIIepaTypbl
pearupyromux BemecTs. ' OMOreHHbIN U reTepOreHHbI Katanu3bl. GepMEeHTAaTUBHBIN KaTallu3.
WNurubuposanue.

JlaGoparopuble onbiThl. 1. [lonydeHne ruapokcuaa ILMHKA U HUCCIEIOBAHHE €TO0
CBOMCTB. 2. MoaenupoBanue noctpoenus I[lepuonnyueckoil cUCTEMbl XUMUYECKHX 3JIEMEHTOB
.. MenneneeBa. 3. 3amMmelieHue >xele3oM Meaw B pacTBope cyibhara memm (I1). 4.
3aBUCHUMOCTH CKOPOCTH XUMHUYECKON peakluy OT MPUPOJIbI Pearupyronux BEIIECTB Ha MPUMeEpe
B3aUMOJICUCTBUSL KUCIOT C METaulaMH. S. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM pEaKIuu OT
KOHLIGHTpPAIlM PEarupyrolux BeIIECTB Ha NPUMEPE B3aUMOJEHUCTBHUS IIMHKA C COJITHOM
KHCJIOTOM pa3IMYHON KOHIEHTpAalMH. 6. 3aBHCUMOCTb CKOPOCTHM XMMHYECKOM pEeaKkIiuu OT
TJIOIIAU CONPUKOCHOBEHHUSI PEAarupyrolnx BemecTB. 7. MoaenupoBaHne «KUIISILIETo caos». 8.
3aBUCUMOCTh CKOPOCTHM XMMHYECKOH pEakUuMy OT TeMIIepaTypbl pPearupyrouux BELIECTB Ha
npumepe B3aumojercTBus okcuga meau (II) ¢ pactBopom cepHOM KHCIOTHI Pa3IUYHON
Temneparypsl. 9. PasnoxkeHue mepokcuia Boaopoaa ¢ momouibio okcuaa mapranna (IV) u
katanasbl. 10. OOHapykeHne KaTaia3bl B HEKOTOPBIX MUIIEBBIX npoaykTax. 11. MHrubuposanue
B3aUMOJICUCTBUS KUCIIOT C METAJJIAMU YPOTPOIIUHOM.

Tema 1. MeTa/LlIBI

[Tonoxenune MetaimoB B Ilepuomnueckoil cucteme XuMHYecKuX osiementoB [, .
MenneneeBa. Metamuyeckas KpUCTaUIMuecKasi perieTka 1 MeTaJUIM4ecKasi XMMUUECKasi CBSI3b.
O6mume ¢uznveckue cpoiicTBa MeTauioB. CIUTaBbl, MX CBOWCTBAa M 3HAYCHHE. XHUMHYECKHE
CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJECH, a TakXke B CBETE UX TMOJOXECHHUSI B
3JEKTPOXUMHUUYECKOM PsIly HANPS)KEHUM METAIIIOB.

Koppo3sus metaminoB u croco6sl 00ps0bI ¢ Hell. MeTamuisl B npupoae. O0mue crnocoOs
UX MOJYYEHHUS.

OO0masi XapakTepUCTHKA INEJOYHbIX MeTawIoB. Mertauiel B mpupone. OOmme
crocobbl ux mnoiydeHus. Crtpoenue atoMoB. lllenmounble MeTamibl — MPOCTHIE BEIIECTBA.
Baxneiimne coeMHEHUs IMIEIOYHBIX METANIOB — OKCHJIbI, THAPOKCHABI U COJIA (XJIOPUIBI,
KapOoHaThl, CyibdaThl, HUTPAThl), UX CBOWCTBA M MPUMEHEHHE B HAPOJAHOM XO3KCTBE.
Kanwuitabie ynoOpenus.

O0masi xapakTepucTuka 3jeMeHTOB TjaBHoOH moarpynnsl II rpynmbi. CtpoeHue
aroMoB. IllenodyHO3eMeNbHBIE METaUIbl — IMPOCTHIE BEIIECTBA. BakHeWlne COEIUHEHUS
HIEJIOYHO3EMENbHBIX METaNIOB — OKCHJIbI, THAPOKCHUABI M COJH (XJIOpUIBL, KapOOHATHI,
HUTpaTHI, CynbhaTsl, pocdaTsl), UX CBOWCTBA M IPUMEHEHHE B HAPOTHOM XO3SHCTBE.

AmwomuHuii. CTpoeHre aroma, (QU3NYECKHe W XHUMHYECKHE CBOWMCTBA MPOCTOTO
BemectBa. COENMHEHUS AQMIOMUHHS — OKCHUA W TUIAPOKCHI, WX aM(OTEpHBIH XapakTep.
Baxwueiimme conu amomMunus. [I[puMeHeHne aatoMUHUS U €r0 COSTUHEHUH.

Keneszo. Ctpoenue atoma, Gu3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECCTBA.
lenetnyeckue psaasl Fe?' um Fe’'. Baxueiimme conu sxene3a. 3HayeHHE JKele3a M €ro
COCIMHEHUM I IPUPOBI U HAPOJHOIO XO35AKCTBA.

JdemoncTpanuu. O0Opa3ipl MEIOYHBIX M MIEIOYHO3EMENbHBIX MeTalioB. OOpasibl
CIUIaBOB. B3aumonelcTBue HaTpus, JUTUSA U KalbLUs C BOAOM. B3aumopneincrsue Hatpus u
MarHusi ¢ KuciaopoaoM. B3zanmopneicTteue MeTaiioB ¢ HeMetauiamu. [lonydenue ruipokcuioB
xenesa (I11) u (I1I).

JlaGoparopuble onbIThl. 12. BzauMoaelicTBue pacTBOPOB KUCIOT U COJIEN ¢ METalIaMHU.
13. O3nakomiienue ¢ pyaamu xenesa. 14. OkpalnBanue miaMeHH COJISIMU LIEI0YHBIX METAJIJIOB
15. B3aumoneiictBue kaibiusi ¢ Boaou. 16. [loaydyeHnue rugpokcuia Kajablus U UCCIIEIOBAaHUE
ero cpoictB. 17. IlomyueHue rugpokcuja allOMUHHMS M HUCCIEJOBaHHME €ro cBOWCTB. 18.
B3aumopetictBue xenesa ¢ comstHoi kucimotoi. 19. [Tomydyenue ruapokcunos xenesa (I11) u (III)
U U3Y4YEHUE UX CBOUCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTAJJIOB M UX COeIMHEHM i

1. Pemenue OKCIICPUMCHTAJIbHBIX 3ada4 Ha paClIO3HABAHUEC U ITOJTYUYCHUC CO€IUHEHHUI METAIOB
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Tema 3. HeMeTa/iIbI

OOmiass xapakTepucTHKa HeMeTayuioB: mnonoxeHue B Ilepuomudeckoil cucrteMme
xumuyeckux  anementoB  J.M.  MenneneeBa, = 0COOEHHOCTM  CTpPOEHHUS  aTOMOB,
anekTpoorpunarensHocth (D0) kak Mepa «HeMmetamnmuyHoctuy, psang 0. Kpucrammuueckoe
CTPOEHHE HEMETAIIJIOB — IPOCTHIX BemiecTB. Aiorponus. Pu3nueckue cBOWCTBa HEMETAJLIOB.
OTHOCUTENBHOCTH MOHATUN «METaD» U «HEMETAILI.

Boaopoa. [Tonoxenue Bogopona B [lepronueckoil cHCTEME XUMUYECKUX 3JEMEHTOB [l
U. MenneneeBa. CTpoeHue atoma u MoJieKybl. Du3ndeckre 1 XuMUYECKHe CBOWCTBA BOJAOPOIa
€ro MOoJy4YeHUE U IPUMEHEHHUE.

Bopa. Ctpoenue mosekynbel. Bogopoanas xumuyeckass cBa3b. Pu3nyeckue CBOMCTBA
BOJBI. AHOMaNWU CBOWCTB BOIBL. ['mapoduubHble M TuApo(OoOHBIE BemecTBa. XUMHUYECKHE
cBoiictBa Boabl. KpyroBopor Boasl B mpuposae. Bomooumctka. Aspainusi Boabl. bbiTOoBBIE
¢unbTpel. MuHepasbHbIie BOJBL. JIMCTHIUTMPOBAaHHAs BOJA, €€ MOyuYeHHE U IIPUMEHEHHE.

Ob0mas xapakrepucrtuka rajoreHoB. Ctpoenue artomoB. IIpocTeie BemiecTBa Hu
OCHOBHBIE COEIMHEHHSI TaJIOTeHOB, WX cBoiicTBa. Kparkue cBenenus o xiope, o6pome, GpTope u
noje. [IpuMeHeHue rajJoreHoB U X COeIMHEHUH B HAPOJAHOM XO3HCTBE.

Cepa. CTpoeHne atoma, alIOTPONMs, CBOWCTBA M MPUMEHEHHE POMOHYECKOW Cephl.
Oxkcuapl cepol (IV) u (VI), ux nonydenue, cBoiicTBa U npuMeHnenue. CepHasi KUCIIOTa U €€ COJIH,
UX PUMEHEHHUE B HAPOJHOM X03sicTBE. IIpOU3BOACTBO CEPHOM KUCIIOTBHL.

A3zot. CTpoeHne aToma U MOJIEKYJIbl, CBOMCTBA MIPOCTOr0 BellecTBa. AMMHAK, CTPOSHHE,
CBOICTBa, MoyiyueHHe U npuMeHeHue. Coau aMMOHUS, X CBOMCTBa U IpuMeHeHue. OKcuibl
azora (II) m (IV). A3oTHas KucjoTa, €€ CBOMCTBa W NpUMEHEHHE. HHUTpaTbl W HUTPHUTHI,
npobieMa uxX CoAepKaHUs B CEIbCKOXO03SHCTBEHHON MPOAYKIIUH. A30THBIE y100pEHHUSI.

®ocdop. CtpoeHre atoma, auIOTPOIHs, CBOWcTBa Oemoro u KpacHoro docdopa, ux
npumenenne. OcHoBHble coenuHeHHs: okcua (ochopa (V) um oprodochopHas kucnora,
tdhocdarer. DochopHbie yaoOpeHus.

Yraepoa. CtpoeHue aroma, amIOTPONUs, CBOMCTBa MOIM(UKAIMKA, MPUMEHEHHE.
Oxkcuapl yriiepoaa (I1) u (IV), ux coiictBa u npuMmeHeHue. KapOoHaThl: KalblUT, cOJa, MOTAII,
UX 3HAUEHUE B MPUPOJIE U KU3HU YEIIOBEKA.

Kpemumnii. CtpoeHue atoma, KpUCTAIIMYECKUN KPEMHUM, €ro CBOMCTBA M IPUMEHEHHUE.
Oxcupn kpemuus (IV), ero mpupoanbsle pazHOBUAHOCTH. CunMkaThl. 3HaA4€HHE COEAMHEHUN
KpPEMHUS B )KMBOW U HEKUBOM mipupoe. [[oHsTHE 0 CUIIMKATHON MTPOMBIIILIEHHOCTH.

Jemoncrpamun. OOpa3ipl TaJOreHOB — TMPOCTBIX BEIIeCTB. B3ammojeiicTue
TaJIOTEHOB C HATPUEM, C aJIOMUHUEM. BriTecHeHue XjgopoMm OpoMa WM HOJAa U3 PACTBOPOB MX
cosiel. B3aumonencTBue cepel C MeTaulaMH, BOJAOPOAOM M KHCIOpPOAOM. B3aumozeincrtsue
KOHIICHTPUPOBAHHOM a30THOI KUCIOTHI ¢ Meabto. [lornomienue yriem pacTBOPEHHBIX BEIIECTB
WK ra3oB. BoccraHoBieHune Meam u3 ee okcunpa yriem. OOpasubl NpUPOAHBIX COEIWHEHHN
xJjopa, cepsl, pocdopa, yraepona, kpemaus. O0Opas3ibl BaKHEUITUX IS HAPOJHOTO XO35HUCTBA
Cyib(aToB, HUTPATOB, KapOOHATOB, (hocaroB. OOpa3sLkl CTEKIA, KEPAMUKH, LIEMEHTA.

JlaGoparopuble omnbiThl. 20. Ilomyuyenne wu  pacno3HaBanue Bogopona. 21.
UccnenoBanue moBepXHOCTHOIO HATSKEHUS BOABL. 22. PacTBopeHHE mepMaHraHata Kajius WIH
MeaHOTO Kymopoca B Bojae. 23. I'maparammst o6e3BoxeHHoro cynbbara memam (I1). 24.
Wzrorosnenue runcoBoro ormneyarka. 25. O3HaKOMJICHHE C KOJUIEKIUEH ObITOBBIX (GUIBTPOB. 26
O3HakOMJIEHUE C COCTaBOM MHUHEpPabHOW Boabl. 27. KadecTBeHHas peakuusi Ha rajoreHu-
nonsl. 28. Ilomyuenue m pacnosHaBaHue kuciopona. 29. I'opeHue cepel Ha BO3IyXe U B
kuciopose. 30. CroiicTBa pazdaBiieHHON cepHOM KucinoThl. 31. M3ydeHne cBOiCTB ammuaka. 32.
Pacno3naBanue comneit ammonus. 33. CBoiicTBa pa30aBiIeHHON a30THOM KuUCIOTHL. 34.
B3aunmopeiicTBue KOHIIGHTPUPOBAHHOM a30THOM KHUCIOTH ¢ Menbto. 35. I'openue docdopa Ha
BO3ayxe u B kuciopone. 36. PacnoznaBanue docdaros. 37. ['openue yras B kucnopoje. 38.
[Tomy4yenue yroJpbHOW KHCIOTHI U u3ydeHue ee cBoucTB. 39. Ilepexoxm xkapOoHaToB B
runpokapOonatel. 40. Pasnoxenue ruapokapObonata Hatpus. 41. IloidydeHue KpeMHHEBOM
KHUCJIOTHI U U3yYEHHUE €€ CBOWCTB.
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Tema 4. IIpakTukym 2. CBoiicTBa coeJUHeHHII HEMETAJLJI0B

2. Pemenuie skcriepuMeHTANBHBIX 33124 10 TeMe «IloArpymnibl raloreHoB U KUCIOPOIa.
3. [lonyuenue, cobupanue U pacro3HaBaHMe ra3oB. 4. PenieHne sKcriepuMEHTAIbHBIX 334a4 10
teme «[loarpymnmel a3ota u yriepoaa.

Tema 5. O0o0menne 3HaAHWH MO XHMMHM 32 KYpPC OCHOBHOH mkoJbl. IloaroroBka k
rocyrapcrpeHHo urtoropoi arrecramuu (I'MA)

Ilepnonnueckuit 3axkoH u Ilepuoguueckas cucrema xumudeckux snemeHtoB JI. M.
MenpeneeBa. PU3NYECKUIl CMBICI MOPSIAKOBOIO HOMEPA JIEMEHTa, HOMEPOB IEPUOJia U IPYIIIIbI
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M HX COEIMHEHUH B MEpUOAax U rpylmax B
CBETE MPEICTABICHUIN O CTPOEHUH aTOMOB 2JIEMEHTOB. 3HaueHue [lepuonudyeckoro 3aKoHa.

Buzabl XMMHUYECKUX CBS3€M M THUIIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBs3b CTpOCHMS
Y CBOWCTB BEILECTB.

Knaccudukanuss XUMHYECKUX pEaKkUuil 1O Pa3lMYHbIM TMPHU3HAKaM (YUCIO U COCTaB
pearupyromux 1 o0pa3yIoMXcs BELECTB; HAIWYKME I'paHuLbl pa3aena (as; TerioBoi >3PpQexT;
U3MEHEHUE CTEIEHEM OKMCIEHUS aTOMOB; WCIIOJIb30BAHME KaTalu3aropa; HallpaBlIeHUE
npotekaHnus). CKOpOCTb XMMHUYECKUX peakiuil U (akTopsl, Bausoue Ha Hee. OOpaTUMOCTh
XUMHUUYECKHUX PEAKIHUH U CIOCOOBI CMEIIEHUSI XMMUUECKOTO PAaBHOBECHSI.

IIpocTeie u croxHBIE BelecTBa. MeTael U HeMeTasulbl. ' eHeTnyeckue psaasl MeTaia,
HEMETalla M MmepexogHoro Meramwia. OKcuiapl M TUAPOKCUABI (OCHOBAHMS, KHUCIOTHI,
am@oTepHble THIPOKCUAbI), conu. Mx cocraB, kilaccudukanus u o01me XuMUYECKUe CBOICTBA B
CBETE TEOPUHU IEKTPOIIUTUUECKON JTUCCOLUALIUH.

IIpumepHbIe 00bEKTHI IKCKYPCHH.

My3en MHUHEpaJOrM4ecKHe, KpaeBEIYECKUE, XYI0)KECTBEHHBIE, MEMOpPHAJIbHBIE
MY3€H BBIJIAIOIIUXCSL  YYEHBIX-XMMUKOB.  XUMHUYecKue JjabopaTopuu  00pa3zoBaTeIbHbBIX
YUPEKACHUH CpPEeHET0 M BBICHIETO MpodecCHOoHaNbHOr0 o0pa3oBaHus (yueOHbIE U HaydyHbBIE),
HAYy4YHO-HCCIIEI0BATENICKUX OpraHu3anyii. BogoouncTHele coopykeHus. DKCKYPCUH B IPUPOAY.

IIpumepHbIe HANIPABJICHUS POEKTHOM JesITeIbHOCTH 00yYaIOIINXCH.

1. PaGota ¢ WCTOYHWKAMH XUMHUYECKOW HH(POPMAIMM — HUCTOPUUYECKHE 0030pbI
CTaHOBJIEHUS! M Pa3BUTUS M3YyYEHHBIX IOHATUH, TEOPUH, 3aKOHOB; JKU3Hb U JIEATEIbHOCTH
BBIJIAIOIINXCSL  YYEHBIX-XMMHUKOB. 2.AHalIUTHYECKHE 0030psl HMH(OpMAIMK MO PELICHUI0
OTIpeIeIEHHBIX HAyYHBIX, TEXHOJIOTMYECKHX, MPAKTHYECKUX MpodieM. 3. OBiageHHe OCHOBaAMHU
XMMHMYECKOro aHannsa. 4. OBiazeHre OCHOBAMH HEOPIaHUYECKOTO CUHTE3A.

TEMATHYECKOE INTAHUPOBAHHUE C KOJIMYECTBOM YACOB,
OTBOJMMBbIX HA OCBOEHME KAXKJIOW TEMBI

Haspanue TeMbl KomrmyectBo W3 Hux:
JacoB
MPAKTUYECKUE | KOHTPOJIbHBI
padoThI paboThI
8 kaacc (68 yacoB)
Beenenue 5 2 3a4eT
Tema 1. ATOMBI XUMHYECKUX DIIEMEHTOB 11 1
Tema 2. [IpocTble BeulecTBa 7 3a4er
Tema 3. CoequHEeHNI XUMHUYECKHUX DJIEMEHTOB 13 2 1
3a4eT
Tema 4. 3meHeHus, TPOUCXOASIINE C 11 1 1
BEIECTBAMU
Tema 5. [Ipaktukym 1. IIpocreiine onepanuun 4ackl pacupeieieHbl B TEMBI «BBenenue»,
C BEIIECTBOM Ne3, Ne4
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Tema 6. PactBopenue. PactBopsl. CBolicTBa
PacTBOPOB NNEKTPOIUTOB

19

1
3a4er

Tema 7. lIpakTukym 2. CBoiicTBa pacTBOpOB
IIEKTPOJINTOB

qachl pacrpeneiaeHsl B Temy Ne6

[IpoekTHast NEATEIBHOCTh

2 |

9 kaacc (68 yacos)

BBenenue. O0mias xapakTepUCTHKA
XUMHUYCCKUX DJICMCHTOB U XUMHUYCCKUX
peakiuil. ITepuoanueckuii 3aKOH U
HCpI/IOL[I/I‘IeCKa}I CUCTEMA XUMHUUYCCKUX
anemenToB JI.M. Menaeneena

10

3a4CT

Tema 1. Mertauist

17

1

1

Tema 2. [Ipaktukym 1. CBolicTBa METAJIJIOB U UX
COCIMHEHUN

yacel pacrpezaesieHsl B TeMy Nel.

Tema 3. Hemetamnel

29

| 3

1

Tema 4. [Ipaktuxym 2. CBOMCTBa COCTUHEHUN
HEMETAJIOB

4ackl pacrpezeseHsl B TeMy Ne3.

Tema 5. O0oOuieHre 3HaHUI [T0 XUMUU 32 KypC 10 1
ocHOBHOI mikoasl. [Togroroska k ' A.
[IpoekTHast NEATEIBHOCTh 2
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