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ITosicHuTe/ILHAS 3alIHCKA

B cootBerctBum ¢ 1. 18.2.2 ®I'OC OO0 pabouas mporpamma o xumuu ypoas OOO paszpaboTtana
Ha OCHOBE TpeOOBaHMII K pe3ybTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTENbHON IPOrPaMMBI C yUe-
TOM OCHOBHBIX HaIllpaBJICHUM MPOrpaMM, BKIFOUEHHBIX B CTPYKTYPY OCHOBHOM 00pa3oBaTebHON
nporpammMbl MBOY «COIII Ne 69y.

[IporpaMma opreHTHpPOBaHa Ha HCIIOJIB30BAHNE YI€OHO-METOIMYECKOT0 KOMILJIEKCa MOl peAaKIueil
O. C. I'abpuensHa. YueOHUKY BXOIUT B (heaepaiibHblil nepedeHb yueoHnkoB (IIpuka3s Munucrep-
cTBa oOpazoBanus u Hayku PO ot 31.03.2014 r. Ne 253).

IeagMu n3vdeHUs XUMHUA B OCHOBHOI 00111e00pa30BaATEIBLHOM MIKOJIE SIBISTFOTCS:

(popmupoBaHue y yyanmuxcs npeCTaBICHUN O XUMUYECKON KapTUHE MHAPA KaK YaCTH LEIOCTHOU
€CTECTBEHHO - HAYYHOW KapTUHBI MUPA;

pa3BUTHE MO3HABATEIBHOTO UHTEPECA, MHTEIJICKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH yJaIuxcs
B IIpOLIeCcCe U3YUCHHSI XUMUYECKOM HaYKH U e€ BKJIaJa B HAyYHO-TEXHUYECKUX CIIOCOOHOCTEH yua-
LIUXCS B IPOLIECCE U3YUEHUSI XUMUYECKOW HayKH U €€ BKJIaJa B HAYYHO-TEXHUUECKUI TPOrpecc;
O0CBOEHHE MPUEMOB JIOTHIECKOTO MBIIIICHHS (aHaJIN3a, 0000IIeHE, KOHKPETHU3aI1s, CPAaBHEHUE U
Ip.) TIpU U3YYEHUN BAXKHEUIINX MOHATUN U 3aKOHOB O COCTaBE, CTPOSHUU U CBOMCTBAaX BEIIECTB;

BOCIIUTAaHUE YOEKIECHHOCTH B TOM, YTO MPUMEHEHUE 3HAHUN U YMEHUH SBIIsIETCA 0ObEKTUBHOM He-
00X0AMMOCTBIO JIJ1s1 0€30IacHOM pabOThI C BEIIECTBAMU M MaTepuajgaMy B ObITY U Ha POU3BOJICT-
BE;

NPOEKTHPOBAHME U Peau3alus BHITYCKHUKAMU OCHOBHOM IIKOJIBI JMYHON 00pa3oBaTEIbHON
TpaeKTOpUU: BbIOOP Mpoduiisi 00yueHus B cTapilei MIKoJie Wi MPoPecCHOHaIbHOr0 00pa3oBa-
TEJIBHOTO YUPEKICHHUS;

OBJIA/IeHHe KITFOUEBBIMU KOMIIETCHIIMAMU: y4eOHO-TI03HABATEIbHBIMHU, HH()OPMAITMOHHBIMH, 11€H-
HOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMHU.

3agayamMu U3y4eHUs: XUMUU B OCHOBHOM IIKOJIE SIBISIIOTCS:

1) bopmupoBanue y o0y4arommxcs yMeHus! BUAETh U MOHUMATh LIEHHOCTh 00pa30BaHusl, 3HaYU-
MOCTbh XUMUYECKOTO 3HAHUS ISl KaXKJI0TO YeJI0BEKa HE3aBUCUMO OT €ro NpoeCcCUOHANIbHOM /1es-
TENBbHOCTH; YMEHHUS pa3inyaTh (PakThl U OLICHKH, CPABHUBATH OIICHOYHBIC BHIBO/IbI, BUJIETh UX CBS3b
C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPHUEB C ONPEICICHHON CUCTEMOM LIeHHOCTeH, (popmMynupoBaTh
1 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

2) ¢hopMupoBaHue y 00yUaIOMIMXCS ETOCTHOTO MPEICTABICHUS O MUPE U POJIM XMMHUHU B CO3/1aHUU
COBPEMEHHOI eCTeCTBEHHO-HAYUYHO! KapTUHBI MUPA; YMEHUSI 00BACHATH OOBEKTHI U MPOIIECCHI OK-
pY’Karolen AeMCTBUTEIIBHOCTH — IPUPOJHON, COLMAIbHOM, KYJIbTYPHOH, TEXHUYECKOU Cpelibl, UC-
MI0JIb3Y JUIsl 3TOr0 XMMHUYECKHE 3HAHUS;

3) npuoOpeTeHne 00y4aroIMMUCS OIbITa Pa3HOOOPa3HON JESITEIbHOCTH, TIO3HAHUS U CAMOIIO3HA-
HUSL; KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEN), UMEIOLIUX YHUBEPCAIBHOE 3HAUEHUE JIIS
Pa3IUYHbBIX BUJIOB ACSTEIBHOCTH: pEIIEHUs Ipo0yieM, MPUHSITHS pelleHuH, MOMCcKa, aHaau3a 1 00-



paboTku nH(pOpMAITK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHHUIA, COTPYIHUYECTBA, O€30-
MAaCHOT'0 OOpAIlleHUsI C BEIIECTBAMHU B IIOBCEAHEBHOMN KU3HH.

Ha u3ydenue nanHoro npeamera, cornacHo YueoHoMy miany MBOY «COI Ne 69y oTBoautes:
B 8 kacce 2 4. B Heaemo (rpu 35 yueOHbIx Hepensnx) 70 4. rox;

B 9 kiaccax 1o 2 4. B Heaeno (npu 34-y4eOHbIX Heaensx) 68 u. roj.

3J10 cocTaBisieT B cymMme 138 yacoB 3a 2 rojia 00yueHus.

l. NJTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOT'O IPEJMETA
«XHUMMUA»

JInuHOCTHBIE pe3yJIbTaThl:

1) BocnuTaHue poCCUUCKON I'paKAAaHCKOM MIEHTUYHOCTHU: NAaTPUOTH3M, yBakeHHe Kk Oteye-
CTBY, IIPOLIJIOE M HACTOSAIIEE MHOTOHALIMOHAJIIBHOIO Hapojaa Poccun; oco3HaHUE CBOEH 3THUYECKON
MIPUHAIEKHOCTH, 3HAHUE HUCTOPUH, A3bIKAa, KYJIBTYpPBHl CBOETO HAapoOJa, CBOErO Kpas, OCHOB KYJb-
TYpHOTO Hacienus HapoaoB Poccuu u yenoBeuecTBa; yCBOGHHE T'YMaHUCTUUYECKUX, IEMOKpaTHye-
CKUX M TPAJUIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAJIBLHOTO POCCHMCKOro OOIIeCTBa; BOCHUTAHHE
qyBCTBAa OTBETCTBEHHOCTH M J10Jira nepes PonnHoi;

2) ¢popMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YUEHHIO, TOTOBHOCTU M CIIOCOOHOCTU 00Y-
YAOIUXCA K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIIUU K O0YYEHHIO U MTO3HAHUIO,
OCO3HAaHHOMY BBIOOPY M IOCTPOSHHIO JalbHENIeH NHANBUIYaIbHON TPaeKTOpUU 00pa30BaHUs Ha
0a3e OpHUEHTHPOBKU B MUpe npodeccuil U NpoPecCHOHATBHBIX NPEINOYTEHUH, C YUETOM YCTOWYH-
BbIX [IO3HABATEIBHBIX UHTEPECOB, a TAKXKE Ha OCHOBE ()OPMHUPOBAHUS YBAKHUTEILHOIO OTHOIIECHUS K
TPYIy, Pa3BUTHS ONBITA YyYaCTUS B COL[MAIIBHO 3HAYUMOM TPY/IE;

3) popmupoBaHuE 1IETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKHU, YUUTHIBAIOLIETO COLMAIBHOE, KYJIbTYPHOE, SI3IKOBOE,
IYyXOBHOE MHOI000Opa3ye COBPEMEHHOIO MUPA;

4) dopMupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKENIATEIHLHOIO OTHOLIEHHS K ApY-
TrOMY 4Y€JIOBEKY, €0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, SA3bIKY, BEPE, IPAKIAHCKON MO3ULMH, K
UCTOPUH, KYJIbTYpE, PEITUTHH, TPATULUAM, SI3bIKaM, IIEHHOCTAM HapoJoB Poccuu um HaponoB mMupa;
TOTOBHOCTH M CITIOCOOHOCTH BECTH JAMAJIOr C IPYTMMH JIIOJBMHU U JOCTUTaTh B HEM B3aWMOIIOHUMa-
HUS;

5) ocBoeHHME COLMANIBHBIX HOPM, MpaBWJ MOBEACHUS, poiel U (GopM colualbHON KU3HU B
rpymnax u cooOIecTBax, BKIIOYAs B3POCHbIE U COLHUAIBHBIE COOOIIECTBA; y4acTHE B IIKOJHLHOM
CaMOYIPABJIICHUH U OOILIECTBEHHOM )KM3HU B IpeJieiaX BO3PACTHBIX KOMIETEHIUN C YYeTOM peruo-
HaJIbHBIX, STHOKYJIbTYPHBIX, COUAIBHBIX U SKOHOMUYECKHX OCOOEHHOCTEN;

6) pa3BUTHE MOPAJIBHOTIO CO3HAHMS U KOMIETEHTHOCTU B PELIEHUMH MOPAJIBHBIX IPOOJIEM Ha
OCHOBE JJMYHOCTHOTO BbIOOPA, POpMUpPOBaHNE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOT'O MOBEACHMUS,
OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHBIM MOCTYTIKaM;

7) ¢opmHupoBaHHE KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOIICHWU M COTPYIHUYECTBE CO
CBEPCTHUKAaMH, JETbMH CTApIIEro M MJAJILIEr0 BO3pacTa, B3POCIBIMU B Mpoliecce 00pa30BaTellb-



HOM, OOILLECTBEHHO IOJIE3HOM, yueOHO-HCCIe0BaTENbCKOM, TBOPUECKON U IPYIUX BUJIIOB JAESTEINb-
HOCTH;

8) popmupoBaHHE LEHHOCTH 3JA0POBOTO M 0OE€30MacCHOr0 00pasa *KHU3HHU; YCBOCHUE IPAaBUI
MHIUBUAYAJBbHOTO M KOJIJIEKTUBHOI'O O€30IaCHOrO MOBEJIEHUS B UYPE3BBIYAMHBIX CUTYalUsX, YIPO-
KAIOUINX KU3HU U 30POBBIO JIIOJIEH, MPAaBUJI TIOBEICHUS HA TPAHCIIOPTE U HA J10POrax;

9) ¢dopmupoBaHHE OCHOB 3KOJOTMYECKON KYJIbTYpPhl COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHUECKOI'O MBILIUICHHUS, PA3BUTHE OIbITA SKOJIOTMYECKH OPUEHTUPOBAHHOM peduiek-
CHUBHO-OLICHOYHOM 1 NPAKTUYECKOH NEATEIbHOCTH B JKU3HEHHBIX CUTyalUsX;

10) oco3HaHMe 3HAUEHUS] CEMbH B JKU3HU YeJIOBEKa U OOLIECTBA, MPUHATHE IEHHOCTU ceMeil-
HOM XKM3HU, YBAXKUTEIBbHOE U 3a00TJIMBOE OTHOIIECHUE K YJI€HAM CBOEH CEMbH;

1) pa3BuTHE 3CTETHYECKOTO CO3HAHUS YEPE3 OCBOCHHE XYI0’KECTBEHHOI'O HACJIeIUsl HApOJl0B
Poccnn n Mupa, TBOPUECKOH AESATENBHOCTH 3CTETUYECKOTO XapaKTepa.

MeranpeaMeTHbIe pe3yJbTAThI:

1) ymMeHHe caMOCTOSTENBHO OINPEEIISATh e CBOETO 00ydeHUs, CTaBUTh U (HOPMYIHPOBATH
11 ceOsl HOBBIE 3a7]aul B yueOe U MMO3HABATENIbHOM JEeSTENbHOCTH, Pa3BUBaTh MOTHBBI 1 HHTEPECHI
CBO€H IM03HABATENIBHOM JEATEIBbHOCTH;

2) yMEHHE CaMOCTOATEIBHO IUIAHUPOBATh MYTH JAOCTHXKEHMS LI€JIeH, B TOM YHCIE aJbTepHa-
TUBHBIE, OCO3HAHHO BBIOMpATh HambOojee 3(PPEeKTUBHBIE CIOCOOBI pElIeHUs] y4eOHBIX M MO3HaBa-
TEJIbHBIX 33/a4;

3) yMeHHE COOTHOCUTh CBOM JIEUCTBHSI C TUIAHUPYEMBIMHU PE3YJIbTATAMU, OCYIIECTBIATh KOH-
TPOJIb CBOEH JEATENBHOCTU B IMPOLECCE JOCTUKEHUS pe3yibTaTa, ONpeAesaTh criocoObl AeiCTBUIl B
paMKax IMpeyIoKEHHBIX YCIOBUI 1 TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEUCTBUS B COOTBETCTBHUH C
W3MEHSIOIICICS CUTYAIuEH;

4) yMeHue OLIeHUBATh MPAaBUIBHOCTh BBHIIIOJHEHHUS Y4eOHOW 3a1aun, COOCTBEHHbBIE BO3MOXK-
HOCTH €€ PELLECHUS;

5) BiajieHne OCHOBAaMHU CaMOKOHTPOJISl, CAMOOLEHKHU, MPUHATHS PEIICHUN U OCYIECTBICHUS
OCO3HAHHOT'O BbIOOpa B y4eOHOM 1 O3HABATEIbHON AEATEIBHOCTH;

6) yMeHHe ONpeAessaTh MOHATHS, CO3/1aBaTh 0000IIEHNUs, YCTaHABIMBATh aHAIOTUHU, KIaCCH-
(buIMpoBaTh, CAMOCTOSTENBHO BHIOMPATh OCHOBAHMS M KPUTEPHUU JUIs KilacCU(UKALIMK, YCTaHABIIU-
BaTh IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACCYKIECHNE, YMO3aKIOYeHHE (MHIYK-
TUBHOE, IEYKTUBHOE U 110 aHAJIOTUN) U JI€TIaTh BBIBO/IbI;

7) yMeHHe co3/71aBaTh, IPUMEHATh U PEOOPa30BbIBATH 3HAKU M CUMBOJIbI, MOJICIIN U CXEMbI
JUISL pelIeHns y9eOHBIX U O3HABATEIbHBIX 3a/1a4;

8) CMBICJIOBOE UTEHUE;

9) yMeHmne opraHM30BBIBATH y4EOHOE COTPYAHUYECTBO M COBMECTHYIO JEATEIBHOCTD C YUH-
TEJIeM U CBEPCTHUKAaMU; paboTaTh HHIMBUAYAIBHO M B IPYIIE; HAXOIUTH 00Iee peuieHne u pas-
pemaTb KOHPIUKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUN U ydeTa UHTepecoB; popMyIupoBaTh, apry-
MEHTUPOBATh U OTCTaNBaTh CBOE€ MHEHHUE;

10) ymeHne 0CO3HaHHO MCMOJIb30BaTh PEUYEBbIE CPEJICTBA B COOTBETCTBUM C 3a7aueil KOMMY-
HUKALIUM IS BBIPAKEHUS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH; TUIAHUPOBAHUS U PETYyJISLUU
CBOEH JEATENbHOCTH; BIaJCHUE YCTHOM U MUCBMEHHOU PEYbl0, MOHOJIOTMYECKOM KOHTEKCTHOU pe-
Yb10;



11) dbopmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HCITIONB30BAHUS HHPOPMALINOH-
HO-KOMMYHUKAIIMOHHBIX TexHosioru# (nanee - KT komneTeHIMK); pa3BUTUE MOTUBAIIMU K OBJIa-
NEHUIO KYJIbTYPOUM aKTUBHOTO MOJIb30BaHUs CIOBAPSIMU U JPYTUMHU IMOUCKOBBIMU CUCTEMAMH.

HpeIlMeTHbIMI/I pe3yJabTaTaMi U3YUCHUA ITPCAMETA «XHUMUS SBISIOTCS CJICAYIOIHUC YMCHUA:!

1) bopMupoBaHue nepBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX NPECTABICHHI O BELIECTBAX, UX Mpe-
BpALIEHUAX U MIPAKTUYECKOM MPUMEHEHUU; OBJIAJCHUE TOHATUNHBIM aIlllapaToM U CUMBOJIUYECKUM
S3bIKOM XUMUU;

2) oco3HaHHe OOBEKTUBHON 3HAYMMOCTH OCHOB XMMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €C-
TECTBO3HAHUS, XMMUUECKUX IPEBPALLEHUN HEOPIraHUUECKUX U OPIraHMYECKHUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBJICHHH )KUBOW U HEXXKMBOU MPHUPOABL; YTIyOIeHHe MPECTaBICHUH 0 MaTepruaIbHOM €IUH-
CTBE MHUpA;

3) oBiajieHue OCHOBAMH XMMHUYECKOW IPAMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATh U OOBEKTHUBHO
OLICHUBATh KU3HEHHbBIE CUTYAIIUU, CBS3aHHBIC C XUMHEH, HAaBBIKaMH 0€3011acCHOTO O0paIleHus C
BEILIECTBaMU, UCIIOJIb3YEMBIMU B ITOBCEIHEBHOM KM3HU; YMEHUEM aHAIIM3UPOBATh U IUIaHUPOBATh
AKOJIOTMYECKH 0€30I1acCHOE MOBEICHUE B LEJISIX COXPAaHEHU 3JJ0POBbS U OKpYKaroIIei cpeasl;

4) hbopmupoBaHuE YMEHHI yCTaHABIMBATh CBSA3H MEK/Y PEaIbHO HAOI01aeMbIMU XUMHUYECKUMU
SIBJICHUSIMU U TIPOIIECCAMU, TIPOUCXOSIIUMHI B MUKPOMHUPE, OOBSICHATH IPUYUHBI MHOTO00pa3Hs
BEILIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHUS Be-
ILIECTB OT UX CBOMCTB;

5) npuoOpeTeHue OMnbITa UCIOIb30BaHUS PA3TMYHBIX METOJOB U3yUYEHUs BEUIECTB: HAOIIOICHUS 3a
UX IPEBPALLICHUSIMU [IPU IPOBEACHUHN HECIOKHBIX XUMUUECKUX IKCIIEPUMEHTOB C UCIOJIb30BaHUEM
71a60paTOPHOTO 00OPYIOBAHUS U PUOOPOB;

6) hbopMHUpoBaHUE MPEICTABICHUM O 3HAYCHUU XUMUYECKON HAYKH B PELIEHUH COBPEMEHHBIX KO-
JIOTHYECKUX MPOOJIeM, B TOM YHCJIE B MIPEIOTBPAILICHUN TEXHOTCHHBIX U HKOJIOTHYECKUX KaTacTpod.

1. Conep:xxanue yueGHOro npeamera « XuMus»

8 knacc
Beenenne
[Ipenmer xuMuu. MeTo/bl IO3HAHUSI B XUMUU: HAOTIOJEHUE, IKCIIEPUMEHT, MojenupoBanue. Mc-
TOYHUKA XUMHYECKON HH(POpMAINH, €€ TMOIyYeHHUEe, aHAJIU3 U TMPEJICTABICHHE €ro pPe3yJbTaToB.
[TonsiTe 0 XMMUYECKOM 3JIeMEHTE U (hopMax €ro CylmecTBOBAaHUS: CBOOOJHBIX aTOMaX, MPOCTHIX U
CJIOXHBIX BemiecTBax. [IpeBpaimenus BeniecTB. OTaMYNEe XUMHUUECKUX PEAKIHA OT (PU3HUECKHX SIB-
neHuil. Ponb XuMuu B )KU3HU YenoBeka. XeMmopunus u xemodooOusi. KpaTtkue cBeneHus U3 uCTopun
BO3HHUKHOBEHHUSI M Pa3BUTHUS XUMHUHU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUU XHUMHUYECKOMN
Hayku — pabotel M. B. JlomoHocoBa, A.M. bytneposa, /I. U. MenneneeBa. XumMudeckasi CAMBO-
nuKa. 3HAKA XUMHUYECKHUX DJIEMEHTOB W IMPOUCXOXKJEHUE WX Ha3BaHUU. XuMu4eckue (GopmyIibl.
Nunexcel u kodpdunuentsl. OTHOCUTENBHBIE aTOMHAs M MOJIEKYyJsspHas Macchl. [IpoBeneHue pac-
YETOB MACCOBOM J0JIM XUMHUYECKOTO JIEMEHTa B BEIIECTBE Ha OCHOBE ero ¢opmynsl. [lepuonnue-
ckas cucrema xummudeckux snemeHToB [I. Y. MeHneneeBa, ee CTpyKTypa: Majbie ¥ OOJBIIHNE Tie-
puoAbL, TpyHNbl U noArpymnmnsl. [leproauyeckas cuctema Kak CIpaBOYHOE MMOCOOHE ISl MOJTYYCHUS
CBEJICHUM 0 XMMUYECKUX AJIEMEHTAaX.
Jlemoncmpayuu.
1. Monenu (mapoctepxHeBble U CTroapTa—Dbpuriie6a) pa3inyHbIX IPOCTBIX U CIIO0KHBIX BEILECTB.
2. Konnekuusi CTeKISSHHON XMMUYECKON OCYABI.



3. Komteknust MaTepuasnoB U U3/1€UN U3 HUX Ha OCHOBE aJIlOMHUHHS.

4. BzaumoseiicTBue MpaMopa ¢ KUCIOTON U IOMYTHEHUE U3BECTKOBOU BOJIBI.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB. ATOMBI KaK (popMa CyIIECTBOBAHUS XUMHUYECKHUX 3JIe-
MeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB. /[0Ka3aTenbCTBa CI0KHOCTA CTPOCHHUSI aTOMOB.
Omnsitel Pezepdopnaa. [lnanerapHas Mojenb CTpOSHHsS aTOMa.

CocTaB aTOMHBIX siiep: IPOTOHBI, HEUTPOHBI. OTHOCUTENbHAsA aTOMHAs Macca. B3auMocBs3b MOHS-
TUW «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI AaTOMHAsI Maccay.

N3meHeHne yucia NpoToHOB B SiApe aTOMa — 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.
N3meHeHne unciaa HEMTPOHOB B AJpe aToMa — oOpa3zoBaHue M30TONOB. COBpEMEHHOE ONpe/ere-
HUE MOHATHUS «XUMUYECKHUU AyieMeHT». M30Tonbl Kak pa3HOBUJHOCTH aTOMOB OJJHOTO XHMHYECKOTO
JJIEMEHTA.

OnexTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 3JEMEHTOB MAJIbIX MEPHOJIOB.
[loHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpOBHE.

[lepuoanueckas cuctema xumuueckux anemeHToB Jl. . MenneneeBa u ctpoeHruE aTOMOB — (PU3H-
YECKUI CMBICI TOPSIIKOBOTO HOMEpPA 3JIEMEHTa, HOMEpa IPYIIbI, HOMEpa Mepruoja.

N3meHeHue unciia 3J€KTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOI'O 3JIEMEHTa
— 00pa3oBaHME MOJIOKHUTEIBHBIX U OTPULATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU Me-
TaJUIOB U HeMeTasuioB. [IpuyMHbBI U3MEHEHUsT METAUIMYECKUX U HEMETaJUIMYECKUX CBOWCTB B Iie-
puonax u rpynmnax. ObpazoBanue 6uHapHbIX coenuHeHui. [lonarre o6 MoHHOM cBsi3u. Cxembl 00-
pa30BaHMs MOHHOW CBSI3H.

B3aumopelicTBe aTOMOB 3JIEMEHTOB-HEMETANIOB MEXIY 000N — oOpa3oBaHHE IBYXaTOMHBIX
MOJIEKYJI NPOCThIX BenlecTB. KoBaneHTHas HemossipHas XUMHAYECKas CBA3b. DJIEKTPOHHBIE U CTPYK-
TypHble popMyIbl. B3aumoelicTBue aTOMOB HEMETAIIIOB MEKY c000i1 — oOpa3zoBaHuEe OMHAPHBIX
COCIMHEHUN HEMETAJIOB. DJEKTPOOTpulaTeabHOCTh. KoBaneHTHas mossipHas cBsa3b. [lonAtHe o
BaJICHTHOCTH KaK CBOWCTBE aTOMOB 0Opa30BbIBATh KOBAJICHTHBIE XUMUUYECKUE CBA3U. CocTaBieHue
dbopMyn OMHApHBIX COEAMHEHHH Mo BajeHTHOCTH. HaxoxeHue BajgeHTHOCTH 1o (opmyse OuHap-
HOT'O COETUHEHUSI.

B3aumopelicTBue aTOMOB METaUIOB MEXAYy C000i — oOpa3oBaHME METATUYECKUX KPUCTAIUIOB.
ITonsATHE O METATUIMYECKOMN CBA3H.

Hemoncmpayuu. Mozaenu aToMOB XUMUYECKUX 3JIeMEHTOB. [lepuonnueckas cucreMa XMMHUYECKHX
anementoB [I. 1. MenneneeBa (pasnuunbie ¢opMmbl). M3roToBieHne Mojeneid MOJIeKysl OMHAPHBIX
coeMHEHUH. M3roToBnenune Moienu, HUIFOCTPUPYIOIIEH CBOMCTBA METAINIMYECKON CBSI3H.
Ilpakmuueckue pabomwr 1. IlpaBuna TexHUKu 0€30MaCHOCTH MPHU pabOTE B XUMUYECKOM KaOHWHETE.
[Tpuembl obparieHus ¢ 1ab0paTOPHBIM 000PYTIOBAHUEM U HATPEBATEIHHBIMU MTPHUOOPAMH.
Konmponvnas paboma 1 no meme: « ATOMBI XUMHYECKUX JIIEMEHTOB

Tema 2. IIpocThie BemecTBa

[TonoxxeHne MeTauioB U HeMeTaoB B [leproauueckoil cucreMe XMMUYECKUX JIEMEHTOB

. U.MengaeneeBa. Baxxueillre npocTbie BElIECTBA — METAJUIbI (3KEJI€30, aTIOMUHHM, KaJdblUM,
Mar"ui, HaTpuii, kanuit). O6mue ¢puznueckue cBOMCTBAa METAJUIOB. BaxkHelie mpocThie BelecT-
Ba-HEMeTaJlJIbl, 00pa3oBaHHbIE aTOMaMHU KHUCJIOPOJa, BOJAOPOJA, a30Ta, cepbl, (ocdopa, yrieposa.
Moutekynbl IPOCTBIX BELIECTB-HEMETAIIJIOB — BOJIOPOJA, KUCIOPO/a,

a3oTta, ramoreHoB. OTHOCHUTENbHAS MOJEKYJsipHas mMacca. CiocOOHOCTh aTOMOB XMMHUYECKHX dJIe-
MEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEIIECTB — AJUIOTPOIHUS. AJIJIOTPONHbIE MOAU(UKA-
UM KUCIIopoaa, pocdopa, ooBa. MeTammniyeckue 1 HeMETaTMYeCKHe CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTEIBHOCTD 3TOTO MOHATHS.

Uucno Aporaapo. KonnuectBo BemectBa. Moabs. MonspHas macca. MomnspHbiii 06beM Ta3o00pas-
HbIX BeulecTB. KpaTtHble eIMHUIBI U3MEPEHUSI KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb,



MUJUTAMOJISIPHAS. ¥ KAJIOMOJISIPHAST MAcChl BEIIECTBA, MIJITUMOJISIPHBIA ¥ KAJIOMOJISIPHBINH 0ObEMBI
ra3000pa3HbIX BELIECTB.

Pacuemwvi ¢ ucnonb30BaHWEM TMOHIATUH «KOJIMYECTBO BEIECTBA», «MOJIIPHAS MAaccay, «MOJIPHBIN
00BEM Ta30B», «YUCIO ABOTAIPO».

Lemoncmpayuu. O3HaKOMJIEHUE C KOJUIEKLIHMEW MeTaiioB. O3HaKOMJIEHUE C KOJUIEKLIMEW HeMmeTal-
JIOB.

Konmponvnas paboma 2 no meme: «IIpocTeie BenecTBa»

Tema 3. CoequHeHNs XMMHYECKHX 3JIEMEHTOB

Crenenn okucieHusi. CpaBHEHHE CTENEHU OKHUCICHUS W BalleHTHOCTU. OmpejelieHHe CTEeNeHU
OKHCJICHUS 3JIEMEHTOB B OMHaApHBIX coenuHeHusix. CocraBiienne (Gpopmyn OMHAPHBIX COETUHEHUI,
o0umii cnoco® Mx Ha3BaHUM.

bunapnbsie coequHeHNs] METANIOB U HEMETAJUIOB: OKCHUIBI, XJIOPUIbI, Cylbuasl u np. CocTaBieHue
ux ¢opMyi. buHapHble coelMHEHUs HEMETaJUIOB: OKCHIbI, JIETY4YHle BOJOPOJHBIE COCIUHEHUS, UX
cocTaB M Ha3BaHus. [IpencraBuTenn OKCHIOB: BOJA, YIIEKUCIBIN ra3, HerameHas u3Becthb. [Ipen-
CTaBUTEIIHU JIETYUYNX BOJOPOAHBIX COEAMHEHU: XJIOPOBOAOPOA U AMMHUAK.

OcHoBaHusl, UX COCTaB U Ha3BaHUs. PacTBopuMocTh OCHOBaHuUi B Boje. [IpencraBurenu menoueii:
TUAPOKCHUIBI HATPUS, Kalus U Kanbius. [loHsaTHe 00 MHAMKATOpaxX U KAYECTBEHHBIX PEAKIUIX.
Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukanus kucnot. [IpeacraButenu KUciaoT: cepHasi, COJs-
Hasi, a30THasl. [lonsiTHe o mkane kucinotHocTH (mKkaina pH). MI3MeHeHne okpacku HHIUKATOPOB.
Conu Kak TpOM3BOJAHBIE KUCIOT U OCHOBAHWI, UX COCTaB M Ha3BaHHS. PacTBOPHUMOCTB COJIEN B BO-
ne. [IpeacraButenu coyield: XJIOpUI HATpUsl, KapOoHAT U (ocdaT KaabIusl.

AmopdHbBIe U KPUCTAIITUYECKHUE BEIIECTRA.

MexMoneKynspHble B3aUMOACHCTBHS. THIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT TUIIOB KPUCTANIMYECKUX PEIIETOK.

Yuctele BemecTBa U cMecH. [Ipumepsl )KUIKUX, TBEPABIX U ra3000pa3Hbix cMeceil. CBOWCTBA YHC-
TBIX BEIIECTB M cMecel. MIx coctaB. MaccoBas 1 o0ObeMHas JOJIM KOMIIOHEHTa cMecu. PacueTsl, CBs-
3aHHBIE C UCTIOJIb30BAHUEM MOHATHUS «IOJISD.

Jemoncmpayuu. O6pa3ibl OKCUAOB, KUCIOT, OCHOBAaHHMM U coJyieil. Mojaenu KpUCTaIMYeCKUX pe-
HIETOK XJIOpUJa HaTpusl, anmasa, okcuaa yriaepoaa (IV). KucinorHo-1enounbie MHAUKATOPbI, U3MeE-
HEHUE UX OKPACKHU B PA3IMYHBIX Cpelax. Y HUBEPCAIbHBIM MHIUKATOP U U3MEHEHHE €T0 OKPAaCKU B
paznuuHbiX cpenax. [lkama pH.

Jlabopamopnvie onvimel. O3HaKOMIIEHHE cO cBoicTBamu ammuaka. Omnpexnenenue pH pactBopos
KHUCIIOTHI, IIesIoun U BoJibl. Onpenenenne pH TMMOHHOTO U sI0I0YHOTO COKOB Ha cpe3e miooB. O3-
HAaKOMJICHHE C KOJUIEKIHMEN coyied. O3HAKOMIIEHHE C KOJUJIEKIIMEN BEIIECTB C Pa3HBIM THUIIOM KpH-
CTaJUIMYECKOW pereTku. M3roToBienne mojene KpUCTAUIMUECKUX pemeTok. (O3HAKOMIIEHHE C
00pa31oM TOpPHOI TTOPOJIBI.

Ilpakmuueckasn paboma 2. IlpuroToBieHne pacTBOpa caxapa U pacdyeT ero MacCOBOM JIOJH B pac-
TBOpE

Tema 4. U3meHeHus1, MPOUCXOAsIIIME € BelleCTBAMH

[ToHsiTHE ABNEHUI, CB3aHHBIX C U3MEHEHUSIMH, TPOUCXOISIIIMMU C BEIIECTBOM.

SIBiIeHMs, CBSI3aHHBIE C U3MEHEHUEM KPUCTAIUIMYECKOrO CTPOCHUS BELIECTBA IIPU MTOCTOSHHOM €ro

coctaBe, — (uznueckue sBjaeHUs. PU3nyecKre SBICHUS B XUMUU: TUCTHILISIUS, KPUCTAIIA3ALIHS,
BBIMIAPUBAHKUE U BO3TOHKA BEIIECTB, GMIBTPOBAHUE U LIEHTPU(YTUPOBAHUE.
SIBneHus, CBA3aHHBIE C U3MEHEHNUEM COCTaBa BEIECTBA, — XUMUYECKUe peakuuu. [Ipusnaku u yc-

JIOBUA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ. BBI)IGJ'IGHI/IG TCIIJIOTBI U CBC€TA — PCAKIIMU T'OPCHUA. ITo-
HATHE 00 K30 - U SHAOTCPMHUUICCKUX PCAKIIUAX.



3aKOH COXpaHEHUS MACChl BEIIECTB. XMMUYECKHE YPaBHEHUs. 3HaAUYCHUE MHIEKCOB U KO3 uIueH-
TOB. COCTaBJICHHE YPAaBHEHUN XUMUYECKUX PEAKLIUN.

Pacuersl Mo xuMudecknM ypaBHEHUsM. PemeHune 3a1ad Ha HaXOXKJICHHE KOJIMYECTBA, MACChHl MU
o0beMa MPOJyKTa peakluu M0 KOJUYECTBY, Macce WM 00beMy MCXOAHOTO BemiecTBa. Pacdersl ¢
WCIIOJIB30BAHMEM MOHATHS «HOJA», KOTJa UCXOAHOE BEIIECTBO JaHO B BUJIE PacTBOPA C 3aJaHHOU
MacCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA WIIM COJIEPIKUT ONPEIEICHHYIO JOJII0 IPUMECEN.
Peaknun pasnoxenuns. llpencraBnenue o ckopoctu xummueckux peakuui. Karammzaroper. dep-
MeHThI. Peakiun coeaunenus. Karanutndyeckue M HEKaTaJIUTUUECKUE PEAKIMM, OOpaTHUMbIE U He-
oOpatumble peakuuu. Peaknuu 3amenieHus. Psjg akTUBHOCTH METAJIOB, €r0 MCIOJIb30BAHHUE IS
IIPOTHO3MPOBAHMS BO3MOKHOCTU IPOTEKAHUS PEAKIMM MEXAY METAUIAMH M KUCIOTAMH, PEaKIUi
BBITECHEHMsI OJIHUX METAJIJIOB U3 PacTBOPOB MX coJiel Ipyrumu Metaiamu. Peakuuu oomena. Pe-
aKIUU HEUTpaIu3aluu. Y CIOBUS MPOTEKaHUs peakiuii oOMeHa B pacTBOpax /0 KOHIIA.

Tunel XUMHYECKUX pEaKUi HAa IPUMEPE CBOMCTB BOABI. Peakius paszinoKeHuss — dIEKTPOIU3 BO-
Ibl. Peakuuy coeMHEHUsT — B3aMMOJECHCTBHE BOABI C OKCUAAMHM METAJUIOB M HEMETAJIOB. Y CJIO-
BHE B3aMMOJICHCTBUS OKCHJIOB METAJJIOB U HEMETAJIOB ¢ BOOW. [loHsATHE «ruapokcuably. Peakimu
3aMellEeHus — B3aUMO/IEMCTBHE BOJBI C MeTallaMu. Peakiinn oOMeHa — THIpOJIu3 BEILIECTB.
Hemoncmpayuu. ITpumeps! pu3ndecKux sIBICHUN: a) IUIaBleHUe napaduHa; 6) BO3rOHKA MOJa WU
OCH30MHON KUCIIOTHI; B) pACTBOPEHUE OKPAILLIEHHBIX CONeH; I') Au(Qy3us TyMHUCTHIX BEUIECTB C I'O-
pslIel 1aMIo4ky HakanuBaHud. [IpumMepsl XUMUUeCKuX sIBJICHUI: a) ropeHue Maruus, pocdopa; 0)
B3aMMO/ICUCTBUE COJITHOM KUCIIOTHI C MPaMOPOM MJIM MEJIOM; B) moJtyueHue rugpokcuna meau (11);
I') paCTBOPEHHUE MTOJIY4EHHOIO THAPOKCHIA B KMCIIOTaX; 1) B3aumozencTeue okcuaa meau (II) ¢ cep-
HOM KHCIIOTOM NpU HarpeBaHUU; €) pa3sIoKeHHE MepMaHTraHaTa Kajlus; K) pas3sIoKeHHe MepoKcuia
BOJOPO/JIa C OMOIIbIO TMOKCUIA MapraHlia U Karaia3bl KapTodels WM MOPKOBH; 3) B3aUMOJAEHUCT-
BUE pa30aBICHHBIX KUCIOT C METAJJIaMH.

Ipaxmuueckas paboma 3. [Ipu3Haku XUMUYIECKUX PEAKIIUN.

Koumponvuas paboma 3 no meme: «I3MeHeHUs1, NPOUCXOASIINE C BELIECTBAMUY

Tema S. PacTBopenne. PactBopbl. CBOHCTBA pPACTBOPOB 3JIEKTPOJIMTOB

PactBopenue kak pusuko-xumuueckuit mpouecc. [lonstue o ruaparax u Kpuctauaoruaparax. Pac-
TBOPpUMOCTb. KpuBbIE paCTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB
oT TemnepaTrypbl. HachlllieHHbIE, HEHACBIIICHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBO-
POB JJIsI PUPOABI U CEIBCKOTO XO3SICTBA.

[Tonatue 06 3MEKTPOTUTHUECKON TUCCOLUAINH. DICKTPOIUTHI M HEINEKTPOIUTHI. MexaHus3m Juc-
COLIMALMI AJIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoM CBsA3H. CTENEHb SJIEKTPOIUTHYECKON TUCCO-
uuanuu. CuibHbIE U cl1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUHU DIEKTPOJUTUUECKON Auccouuanuu. VIOHHbIE ypaBHEHHs peakLuil.
Peakuuu o6mMeHa, uaymue 10 KOHIA.

Knaccudukaiiys noHOB U UX CBOMCTBA.

Kucnotsl, ux kmaccudukanus. Jucconnanust KUCIOT U UX CBOWCTBA B CBETE TEOPHH AIIEKTPOIUTH-
YECKOW IHUCcCcoUUaluuu. MOJEKyIspHbIE U MOHHBIE YPABHEHUS pPeakuuni. B3auMoIencTBue Kucior ¢
MeTallaMU. DJIEKTPOXUMHUYECKHUM psiJi HAPS)KEHUH METAJUI0B. B3anmoaeicTBue KUCIOT ¢ OKCHla-
MH METAJUIOB. B3auMoIeicTBHE KUCIIOT C OCHOBAaHUSIMH —pEaKLIMs HeUTpanu3auuu. Bzaumonencr-
BHE KHUCIIOT C coisiMu. Mcnonib30BaHue TaOIUIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUECKHX
CBOMCTB KHUCJIOT.

OcHoBanus, ux kinaccudukamnus. Jlucconuanus OCHOBaHUW M WX CBONCTBA B CBETE€ TCOPUH DJICK-
TPOJIUTUUECKON aucconranuu. B3aumosencTBiue ocHOBaHMM ¢ coyisiMu. Mcmonb3oBaHuE TaOJIUIIBI
PaCTBOPUMOCTH JUIsl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBAaHUU. B3aumoneiicTeue menouen
C OKCUJaMU HEMETAJIIOB.



Conu, ux nuccouuanusi U CBOMCTBA B CBETE€ TEOPHUM 3IJIEKTPOIUTHUECKON aucconuanuu. B3anmo-
JIEHCTBHE COJIel ¢ MeTalllaMu, OCOOCHHOCTH 3THX peakiuid. B3anmonaeictBue coneit ¢ comsamu. Mc-
MOJIb30BaHKE TAOIUIBI PACTBOPUMOCTH JIJISI XAPAKTEPUCTUKA XUMUUECKUX CBOMCTB COJICH.
O06006meHue cBeieHnit 00 OKCuAax, X KilacCu(pUKanum U CBOMCTBAX.

['eneruueckue psibl MeTajIa U HeMeTasuia. ['eHeTnueckas CBsI3b MEXY KlacCaMu HEOPTaHUYECKUX
BCIIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIBHbBIC PEAKIIUH.

Omnpezenenne cTeneHed OKUCICHUS JJIS 3JIEMEHTOB, 00pa3yIoIMX BEIeCTBAa pa3HbIX KiaccoB. Pe-
aKIIMM MOHHOTO OOMEHAa M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTENb U BOCCTAHO-
BUTEJIb, OKHUCJIEHME M  BoccTaHoBjieHHUE. (COCTaBJICHME  YpaBHEHUH  OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUNA METOIOM JIEKTPOHHOIO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJIOB, KUCIIOT U COJIeH B CBETE€ OKHUCIUTEIHbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUMN.

Hemoncmpayuu. B3aumozeiicTBiue pacTBOpOB XJIOpUAA HaTpUsa U HUTpaTa cepedpa. [lonyuenue He-
PacTBOPUMOTO THAPOKCHUIA U B3aUMOJIEUCTBHUE €0 C KUCI0TaMU. B3anmoaeincTBue KUCIOT C OCHO-
BaHUSIMU. B3anMoaencTBue KUCIOT ¢ OKCUIaMH METalI0B. B3anmMojeiicTBHe KUCIOT ¢ METAJUIaAMH.
BzaumojeiicTBre KHCIOT ¢ coisaMH. BzamMopeincTBue miejodei ¢ KuciaoraMu. B3ammojeiicTBue

. BzanmopeicTBre KUCTOTHBIX OKCUIOB C IIEI0YaMHu.
[IpakTrdeckue paboThl: 4. YCIOBHUS TEUEHUS XUMUUECKUX PEAKIIUNA MEXKY PACTBOPAMH AJIEKTPOJIH-
TOB JI0 KOHIIA.
5. Penienne skcriepuMeHTaIbHBIX 3a7a4.
Hmoeosas koumponvuas paboTa 3a Kypc XUMHH § Kiacca
Pe3zepe épemenu 1 uac.

OcHoBHOe coep:kanue yueOHoro npeamera «Xumus» 9 kiaace (2 4. B Heennro/ 68 4. B rop)

Beenenne. O0mas XapakTepruCTHKA XUMHYECKHX 2JIEMEHTOB M XMMHUYECKHX pPeaKIuii
IHepuoanueckuii 3axoH u [leprnoanyeckas cucreMa xumudeckux djiementos JI. U. Menaeiee-
Ba

XapaKTepUCTHKA DJIEMEHTA 10 €T0 IMOJIOKEHUIO B Ilepuonnueckoil cucteMe XMMUYECKUX DJIEMEH-
toB [[. 1. MenneneeBa. CBOMCTBA OKCUIOB, KHUCJIOT, OCHOBAHUHN U COJIEN B CBETE€ TEOPUHU BIIEKTPO-
JUTUYECKON JUCCOLUALINNA U OKUCIICHUSI-BOCCTAHOBJICHUSI.

[TonsiTHE O IEPEXOAHBIX eMeHTaX. AMGMOTEPHOCTh. [ eHETHUECKUI psiJl IEPEXOTHOTO AIIEMEHTA.
[Tepnonnueckuii 3akoH u Ilepnonnueckas cucrema xumMuueckux 3meMeHToB /. . Menneneesa.
XuMH4ecKas OpraHu3anus )KUBOW U HEKUBOU NPUPOAbl. XUMUYECKHUM COCTaB s1pa, MAHTUU U 3€M-
HOM KOPbl. XMMHUYECKHUE FIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. Makpo- 1 MUKPORJIEMEHTHI.
O060061eHne cBeeHUI 0 XMMHUYECKHX peakiusax. Kimaccupukanus XuMUYECKUX peakuuid Mo pas-
JIMYHBIM TPU3HAKAM: «YHUCIIO U COCTAB PEArUPYIOMIMX U 00pa3yIOUINXCS BEIIECTBY, «TEIIOBOU (-
(bekT», «HaIrpaBiIeHHE», «KU3MEHEHUE CTeNeHE OKUCIEHUS AIIEMEHTOB, 00pa3yIOLIUX pearupyromme
BEIIECTBAY, «(pa3a», «UCHOIb30BaHNE KaTanu3zatopa». [IoHsATHE O CKOPOCTH XMMHUYECKON peakluu.
®dakTopbl, BAUSIOMNE HA CKOPOCTh XUMUYECKUX peakiuil. Katanuzaropsr u xatanu3. UHrHOUTOPHI.
AHTHOKCHIAHTBHI.

Jemoncmpayuu. Paznuunsie ¢popmbl Tabaunsl J[. .MenaeneeBa. Moaenu aToMOB 2JI€eMEHTOB 1—-
ro nepuosoB. Mojenb CTpOeHusl 3eMHOT0 1apa (MonepeyHblil pa3pes). 3aBUCUMOCTh CKOPOCTH XH-
MHYECKOW PeaklMy OT MPUPOAbl PEATUPYIOLIUX BEUIECTB. 3aBUCUMOCTbh CKOPOCTH XUMHUUYECKOU pe-



aKUMU OT KOHLIEHTPALUK PEarupyronX BEeIEeCTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakLuu OT
IUIOIIA Y COPUKOCHOBEHHUS PEArupyIOIINX BEIECTB («KUISIIHUN CI0I»).

Jlabopamopnveie onvimut 1. [lonydeHne ruipokcua IMHKA U UCCIEA0BAHUE €TO CBONCTB.

2. MogenupoBanue mnoctpoeHus Ilepuogudeckoil CUCTEMBI XMMHMYECKHMX d3ieMeHTOB /.
N.Menneneesa

Luaenocmuueckas konmponvhas paboma

Tema 1. Metasusbl. [lonoxenne meramios B [lepuoanueckoil cucreMe XMMUYECKHUX 3JIeMEHTOB /1.
N. MenpaeneeBa. Metajuinueckass KpUCTaJUIMYECKask PEIIETKAa U METAIMYECKAs] XUMHAYECKas CBA3b.
O6mue ¢pusznueckue cBoiicTBa MeTamioB. CIuiaBbl, UX CBOMCTBA U 3HaYEHUE. XUMHUECKUE CBOMCTBA
METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOXKECHMSI B DJIEKTPOXUMHUYECKOM Py Ha-
IIPSKEHUN METAIIIOB.

Koppo3zus metannos u criocoObl 60ps0bI ¢ Heil. MeTamisl B ipupoae. Obmue crnocoObl ux noyue-
HUS.

OO0masi xapakTepucTHKa MIEJ0YHBIX MeTalI0B. Metamisl B npupoze. OOuiue crnocodbl Ux mo-
nyuyenus. Ctpoenne aromoB. I1lenodynsle MeTamibpl — MPOCThIE BEllECTBA. BaxkHelne coelMHEeHNs
IIEJIOYHBIX METAJNIOB —OKCH/Ibl, TUAPOKCHUJIBI U COJIU (XJIOPHIbI, KApOOHATHI, CYIb(aThl, HUTPATHI),
UX CBOWCTBA U MPUMEHEHHE B HAPOJIHOM X03diicTBe. Kanuiinpie ynoOpeHus.

OO0uas xapakTepuCcTHKA 3J1eMeHTOB rjiaBHoil moarpynnsl II rpynnsl. Ctpoenne aromos. 1le-
JIOYHO3EMENbHBIE METAJUIBI — IPOCTHIE BEIECTBA. BaxkHeilne coeqUHEHUS IIEI0YHO3EMENBHBIX
METaJJIOB — OKCH/JIbI, TUIPOKCH/IBI U COJIU (XJIOPUJIbI, KapOOHATBI, HUTPAThl, Cylbdatsl, (hocdaTsl),
VX CBOMCTBA U IPUMEHEHHUE B HAPOJHOM XO3SMCTBE.

Anromunnii. CtpoeHue aroma, pu3nYecKue U XMMHYECKUEe CBOMCTBA MpocToro BemectBa. Coeau-
HEHUsl aJIIOMUHUS — OKCUJ U THAPOKCUJ, UX aM(OTepHbI Xapaktep. Baxknelme comu amoMmu-
Hus. [I[puMeHeHne afOMUHAS U €70 COCTMHEHU M.

Kene3o. CtrpoeHue aroma, Gpusnueckue U XMMHUYECKHE CBOWCTBA MPOCTOro BemiecTBa. ['eHeTnde-
ckue psabl Fe2+ n Fe3+. Baxuelmue conu xkemne3a. 3Ha4CHUE JKelle3a U €r0 COSAMHEHUN I IPU-
POABI K HAPOJHOTO XO3SMCTBA.

Hemoncmpayuu. OOpa3ipl MENOYHBIX U IIEI0YHO3EMENIbHBIX MeTaioB. O0pasiubl criaBoB. B3au-
MOJCHCTBHE PACTBOPOB KUCIOT U cojiel ¢ MeTtauiamu. [lonydeHne rupokcuia anrOMUHUS U UC-
CJIEIOBAHME €r0 CBOMCTB. B3anmonenicTBue xkemnesa ¢ costHoM KucaoTou. [lomyuenue ruapokcuaos
xenes3a (II) u (III) u u3yueHue ux CBOMCTB.

Tema 2. [IpakTukym «CBoiicTBa METAJLJIOB M MX cOeAMHeHMID 1. OCylllecTBICHUE ETOYKHU XU-
MHYECKHUX NpeBpanieHni. 2. [lonyyeHne u CBOMCTBAa COEAMHEHUI METAUIOB. 3. Pemienue skcnepu-
MEHTAJIbHBIX 337a4 HA PACIIO3HABAHKE U MTOJIYYEHHE COEAMHEHU METaJUIOB.

Konmponvnas paboma Nel no meme: Memainnwi»

Tema 3. Hemerasibl

OOmras XxapakTepuCTHKa HEMETaUIOB: MojoxkeHue B llepmoauueckoit cucreMe XMMHYECKUX dJie-
meHToB /l. U.Menneneena,

0COOEHHOCTH CTPOCHHSI aTOMOB, 3JEKTpoOoTpHuuaTeabHOCTh (D) Kak Mepa «HEeMETaUNTMYHOCTH,
pan 0. Kpucrainmmueckoe CTpoeHHME HEMETAIIOB — IPOCTBIX BellecTB. Aiorponusd. Pusude-
CKHE CBOMCTBA HEMETAJIIOB. OTHOCUTENBHOCTh MOHITUI «METAID» U «HEMETAILID».

Boaopoa. [Tonoxenne Bogopona B Ilepronnueckon cucreme xumuueckux 3iaeMeHToB /. . Men-
neneeBa. CTpoeHne atoMa U MOJIeKyJibl. DU3NUECKUE U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €T0 MOJIY-
YeHHEe U IPUMEHEHHE.

Bopa. Ctpoenne monekynsl. Bogoponnas xumudeckasi cBsizb. @uU3NUECKUE CBONCTBA BOABI. AHO-
MaJuu CBOMCTB BoAbl. ['mapodunbHble U ruaApodoOHbIE BellecTBa. XUMUYECKUE CBOWCTBA BOJBI.



KpyrosopoT Boasl B ipupoae. Bomoouncrka. Asparust Bonbl. beitoBeie puimbTpel. MuHEpaabHbIC
BOJbl. [[ucTunnupoBanHas Boja, €€ MoJy4eHUe U IPUMEHEHUE.

OO0mast xapakTepucTHKa rajorenoB. CtpoeHue aToMoB. [IpocTbie BelecTBa 1 OCHOBHBIE COEIIU-
HEHUs TaJIOTeHOB, WX cBoiicTBa. KpaTkue cBenenusi o xiope, opome, drope u uoze. [Ipumenenue
raJIOT€HOB U UX COEIMHEHUI B HAPOJIHOM XO351CTBE.

Cepa. CTpoeHue aroma, aJulOTPOIHs, CBOMCTBA U MPUMEHEHUE poMONUecKor cepbl. OKCUABI CEpPbI
(IV) u (VI), ux monydenue, cBoricTBa u mpuMeHeHue. CepHasi KHCJIOTa U €€ COJIU, UX IPUMEHEHNE B
HapoJHOM x03dicTBe. [Ipon3BOACTBO CEPHOU KUCHOTBHI.

A301. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BElleCTBAa. AMMHAK, CTPOCHUE, CBOMCTBA,
noydeHue u npumeHenue. Coln aMMOHMS, WX cBolicTBa U npuMeHnenne. Okcuabl azota (I11) u (IV).
A3OTHasl KMCJIOTa, €€ CBOMCTBA M NMpuMeHeHue. HutpaTel 1 HUTPUTHI, TpoOIIeMa UX COJEpKaHUs B
CEJIbCKOXO03MCTBEHHOM POAYKIMH. A30THBIE YJOOPEHMUS.

®ocdop. CrpoeHne aroma, aJuIOTPOIHs, CBOMCTBA 0O€IOro U KpacHoro (ocopa, ux NpuMEHEHUE.
OcHoBHble coenuHenus: okcua docdopa (V) u oprodochopnas kuciaora, docharel. DochopHbie
yA00peHus.

Yraepoa. CtpoeHue aToma, aJuIOTPONUs, CBOMCTBA MoauduKanuii, mpuMeHenne. OKCUIbI YIIepo-
na (II) m (IV), ux cBolicTBa M nmpuMeHeHHEe. KapOOHATHI: KaJIBIUT, cOja, MOTAIl, UX 3HAYCHHUE B
MIPUPOJIE U KU3HU YETIOBEKA.

Kpemnuii. Ctpoenue aTtoma, KpUCTAJUIMYECKUN KPEMHUMN, €ro CBOWCTBAa M NpuMeHeHue. OKCHI
kpemuus (IV), ero npupoausie pasHOBHAHOCTH. CUITUKATHI. 3HAUYCHUE COSAMHEHUN KPEMHUS B KHU-
BOU M HEeXUBOU Ipupoje. [lonsaTre 0 CHIIMKaTHON IPOMBIIIIIEHHOCTH.

Lemoncmpayuu. Ilonyyenue u pacno3zHaBaHue Boaopoaa. KauecTBeHHas peakiys Ha rajoreHH]I-
MOHBL.. B3anmojeicTBie KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIBIO.

Jlabopamopnvle onvimel. O3HAKOMJIEHHE C COCTaBOM MHMHEpalibHOM Bojbl. CBOMCTBa pa3daBiieH-
HOU CEpHOM KUCHOTHL. M3yueHue cBoicTB amMmuaka. PacnosHaBanue conedl ammoHus. [‘openue
docdopa Ha Bo3ayxe u B kuciopone. PacrnosznaBanue docdaros. ['openue yris B kucinopose. [le-
pexon kapOOHATOB B TMAPOKAPOOHATHI.

Ipaxmuyeckue pabomul. 4. Penienne sKcriepuMEHTANBHBIX 3a71a4 o teme «lloarpynma kucmopo-
na». 5. llonyyenue, cobupanue u pacrio3HaBaHUE Ta30B.

Konmponvuas paboma Ne2 no meme: « Hememarnnvi»

Tema Ne 4 TIpakTukym

WNHcTpyKTak TEXHUKH 0€30MacHOCTH NMPpU OOpallleHUH ¢ BEUIECTBAMU U MaTepualaMH.

Pewmenne skcnepumenTanpHbIX 3aaa4 1o teme «lloarpynna kuciaopona.

Pelienne skcnepuMeHTaIbHbIX 3a7a4 1o TeMe 1o Teme «lloarpynma azora u yriepoaa.
[Tonmyuenue, coOupanue 1 pacrio3HaBaHUE Ta30B.

Tema Ne 5 Opranuveckue coeTuHEHUs

BemecTBa opranndeckne U HEOPraHWYECKUE, OTHOCUTEIBHOCTh MOHATHS «OPTraHUYECKHE BELIECT-
Ba». [IpuunHBl MHOTO0OOpa3Hs OPraHMYECKUX COECAUHEHUH. XMMUYECKOE CTPOEHUE OPraHUYECKUX
coeluHeHUN. MoJeKyIsipHbIe U CTPYKTYpHbIE (DOPMYJIIbI OpTaHUYECKUX BEILIECTB.

MeraH u 3TaH: cTpoeHue MojeKynl. ['openne merana u staHa. JlerunpupoBanue rana. [I[pumenenue
MeTaHa.

XUMHUYECKOE CTPOEHUE MOJIEKYJbI 3THiIEHA. J[BOWHAs CBsA3b. B3aMMOJENCTBHE 3THJIEHA C BOJOW.
Peaxnun nonumepuzanuu 3tuiieHa. [1oaudTHIIEH U €ro 3HaYeHue.

[TonsiTuEe O TIpeIeTbHBIX OJJHOATOMHBIX CIIMPTAX HA MPUMEpPAX METaHOJA U ATaHoja. TpexaToMHbII
CHUPT — MJIUIEPUH.

[TonsiTue 06 anpaerniax Ha MpuMepe YKCYCcHOTo anbaeruaa. OKucaeHue abIeruia B KUCIOoTY.
OaHOOCHOBHBIE TIpeieNbHbIe KapOOHOBBIE KMCIIOTHI HA TPUMEpPEe YKCYCHOU KHUcloThl. Ee cBoiicTBa 1
npuMeHeHne. CTeapuHOBask KMUCJIOTa KaK MPEJACTABUTEINb KUPHBIX KUCIIOT.



Peaknun sTepudukanuy v moHATHE O CIOKHBIX ddupax. JKupbl Kak CIIOXHBIE YQUPHI TIUIIEPUHA U
KUPHBIX KUCIIOT.

[TonsTus o6 amuHokucnorax. Peaknuu nonukonaeHcanuu. benku, ux ctpoeHue U OHonoruveckas
pOJIb.

[Tonsitue 06 yraeBonax. ['roko3a, ee cBoiicTBa 1 3HaueHue. Kpaxman u nemntonos3a, ux Ouosioruye-
CKasl poJib.

JleMoHCTparumy.

Monenu MoJieKysl MeTaHa U IpyruX YriieBoAopoa0B. BzaumoselicTBue sTuinena ¢ GpoMHOM BOJION U
pacTBOopoM mepmaHranara kanus. O6pasibl dTaHoNa U raulepuHa. KauecTBeHHast peakiusi Ha MHO-
roatomMHble crnupThl. KauecTBeHHas peakuuss Ha kpaxmai. ['openue OenkoB. L[BeTHble peaknuu
OEIKOB.

Jlabopamopnuuwuii onvim: VI3rotoBiieHre Mojenel yrieBoaopoaoB. CBoiicTBa rmmepuHa. B3anmo-
JNENCTBHE IIIIOKO3bl € TUAPOKCUAOM Meau. B3anmoneiicTBue kpaxmana ¢ 010M.

CamocTtosrenpHas padora. TecT: buomornueckas poiib OEJIKOB.

Tema 6. O000mIeHNe 3HAHUI 10 XUMHH 32 KypC OCHOBHOM IKO0JbI. [loaroroBka k rocyaapcr-
BeHHOIi uTorosoii arrecranuu (OI'J)

[Tepuonuueckuit 3akoH u [leprnoanyeckas cuctema XxumMuyeckux 35eMeHToB J[. U.Menneneesa. Ou-
3UYECKUI CMBICII MOPSIAKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB MEpHo/ia U IPyNibl. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH B MIEPHOJIaX U rpymmnax B CBETE MPEACTABICHUM O
CTPOCHUU aTOMOB d3JIeMEHTOB. 3HaueHue l[lepuomnueckoro 3akoHa. BuIbl XUMHUYECKUX CBSA3EU U
THTIBl KPUCTATMYCCKUX PEIIETOK. B3aMMOCBSI3b CTpOEHHUS M CBOMCTB BemiecTB. Kiaccudukamms
XUMUYECKHUX PEAKIUH M0 Pa3IudHbIM MpHU3HaKaM (YUCIIO U COCTaB PEarupyroumx 1 00pa3yronmxcs
BEILIECTB; HAJIMUWE TPaHMIIBl pa3fena (a3; TeraoBoil d(PQeKT; U3MEHEHHE CTENEeHEW OKHCIICHHS
aTOMOB; WCIIOJIb30BAaHHUE KaTajl3aTopa; HalpaBlieHHe MpoTekaHus). CKOpOCTh XMMHUYECKUX peak-
1M 1 (akTophl, BIHsIomKe Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEaKIMil M CIOCOOBI CMEIICHHS
XUMHUYECKOTO PAaBHOBECHSI.

[IpocThie u caoXxHBIE BemiecTBa. MeTajuibl U HEeMeTauIbl. | eHeTHYecKue psijibl MeTalljia, HemeTallia
U nepexoaHoro Metanna. OKCUAbl U TUAPOKCUIBI (OCHOBAHMS, KUCIOTHI, aM(POTEpHbIE THIPOKCHU-
1el), conu. VX coctaB, knaccudukanus U o01IMe XUMUYECKUE CBOMCTBA B CBETE TEOPHH AJIEKTPOJIU-
TUYECKOM JUCCOILIUAIINH.

Hmoeosas koumpoavras paboma 3a Kypc xumuu 9 kiacca

IHLTEMATHYECKOE IINIAHUPOBAHUE YYEGHOI'O IPEAMETA
«XHUMMUS»

TemaTuueckoe miIaHupoBanme (8 Kiacc)

Ne i/ YueOHasi TeMa Koanuect-
BO
4acoB

1 BBenenne 5
2 ATOMBI XUMHYECKHX DJIEMEHTOB 10
3 ITpocTrie BemecTBa 8
4 CoenuHEeHNsI XUMHUYECKHUX DJIEMEHTOB 10
5 N3MeHeHus:, npoucxoasinue ¢ BEIEeCTBAMHU 16
6 PactBopenue. PacTBopsl. 20




CBolicTBa pacTBOPOB 3JIEKTPOJIUTOB

7 PesepB BpeMeHn 1
Htoro 70
TemaTn4yeckoe MIAHUPOBAHHUE
(9 kaacc)
Ne n/m YueOHasi Tema Koanuect-
BO
4acoB
1 Brenenune. OOmas xapakTepuCTHKa XUMHUYECKUX JJIEMEHTOB U XU- 6
MHYECKUX PEaKIUi
[Tepuonuueckuii 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX
anemenToB . 1. Menneneera
2 MeTamisl 14
[Tpaktukym 1 2
3 Hemetamnis 25
[TpakTrkym 2 3
4 Opra"nnyeckue BelecTBa 12
5 O0600111eHHe 3HAaHUH 110 XMMHUU 332 KypC OCHOBHOM 1IKOJIbL. [Toaro- 6
TOBKA K rOCyAapCTBEHHOM utorooi arrectanuu (OI'D)
Hroro 68
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