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HosicHuTeIbHAA 3aIUCKA
Pabouast nporpamma o yuyeOHOMy npenmery «XuMmus» it 9 Kiiacca COCTaBlICHA B COOT-
BercTBuU ¢ TpeboBanusamMu ®I'OC HOO nHa ocHOBe paboueil mporpaMMbl IO XUMHH K y4eOHUKY
i 9 ximacca obmeodpazoBatenbHoOl mKkoubl kinaccoB Jlunus « COEPBI» aBropa XKypuna A.A;
(M.: TIpocserenue, 2012). Beibop mporpaMmbl 00yCIOBICH aHAJIM30M 00pa30BaTEIbHBIX IO-
TpeOHOCTE, 3aIIPOCOB U BO3MOXKHOCTEH O0YJarONMXCs ¥ UX POAUTENeH. YUeOHUKH TT0 JaHHON
nporpaMMe BXOAAT B epepanbHblil mepeueHs Ha 2022-2023 yueOHslii ro.

MecTto npeamera «XumMus» B y4eOHOM IJIaHE
B cooTBeTcTBUU C y4eOHBIM IUITAHOM Ha M3y4eHHE XMMHUH B 9 Ki1acce OTBOAUTCS 68 4acoB.
Pabouas mporpamMma npenycMatpuBaeT oOyuyeHHe XUMUU B 00bEMe 2 Yaca B HEJIENIO B TEUCHUE
1 yaeGHoro roja.

1. IInanupyemsble pe3yJbTAThl OCBOCHUS y4eOHOI0 MpeIMeTa

TpeboBaHus K pe3ysbTaTaM OCBOCHHSI OCHOBHBIX 00pa30BaTeIbHBIX IPOrPaMM CTPYKTY-
PUPYIOTCS IO KJIFOYEBBIM 3a/layaM O0IIero oOpa3oBaHus, OTPa)XarolIUM WHIMBUIYyalIbHbIE, 00-
IIECTBEHHbIE U TOCYAApCTBEHHbIE MOTPEOHOCTH, U BKJIIOYAIOT JUYHOCTHBIC, METAIIPEMETHbIE U
IpeIMETHBIE PE3YJIbTATHI.

JIn4HOCTHBIE pe3yJIbTaThl 00Y4YeHHUsI B OCHOBHOM HIKOJI€ BKJIIOYAIOT TOTOBHOCTh U CIO-
COOHOCTh O0YYarOIUXCs K CAaMOPa3BUTHIO M JINYHOCTHOMY CaMOOIIPEIEIIEHUI0, CPOPMHUPOBaH-
HOCTh UX MOTHMBALIUU K OOYYEHHUIO U LIeJIeHANPaBICHHOMN I03HAaBaTEIbHON €SI TeIbHOCTH, CUCTE-
Mbl 3HAUMMBbIX COLMAJIbHBIX U MEXKJINYHOCTHBIX OTHOLIEHWH, LIEHHOCTHO- CMBICJIOBBIX YCTaHO-
BOK, OTPAKaIOIIMX JIMYHOCTHBIE U TPAKAAHCKUE MO3UIMU B JAEATEIBHOCTH, COLIUAIbHbBIE KOMIIE-
TEHLUH, IPABOCO3HAHNE, CIIOCOOHOCTb CTaBUTh LI€JIN U CTPOUTDH KUZHEHHBIE IJIaHbI.

OcHogHule nuuHocmmubie pe3yrbmamsl 00YYeHUss XUMUU.

1) bopmupoBaHHe OTBETCTBEHHOTO OTHOILICHHUS K YYCHHUIO, FTOTOBHOCTH M CIIOCOOHOCTH
00y4aromuxcst K CaMOpa3BUTHIO U caM000pa30BaHUIO HA OCHOBE MOTUBAIIMU K OOYYEHHIO U TO-
3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JalbHEeHIIeH HHAMBUYaTbHON TPaeKTOpUU 00-
pa3zoBaHusl Ha 06a3e OPUEHTUPOBKU B MUpE Npodeccuil u mpodeccnoHalbHbIX MPEANOYTEHNH, C
y4€TOM YCTOMUYUBBIX MO3HABATENIBHBIX MHTEPECOB, a TAK)KE€ HA OCHOBE (POPMHUPOBAHUS YBaKHU-
TEJIbHOI'O OTHOIIEHHUS K TPYAY, Pa3BUTHSI ONIBITA YYACTHsI B COIIMAILHO 3HAUUMOM TPY/IE;

2) (opmHpOBaHHE IIETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKU U OOIIECTBEHHOM NMPAKTUKH, YUUTHIBAIOLIETO COLIMAIBHOE, KYJIbTYp-
HOE, SI3BIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOT0 MUPA;

3) dbopmupoBaHHE KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECHHU U COTPYIHHYCCTBE
CO CBEpCTHMKAaMH, JI€ThbMH CTapIIero M MIIAJIIEro Bo3pacTta, B3pOCIbIMU B Ipoliecce o0pa3oBa-
TEIbHOU, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIIeI0BaTeNbCKOM, TBOPUECKOW U JPYTUX BUJOB
NeSITebHOCTH;

4) popMupOBaHKE IIEHHOCTH 370POBOTO M 0E30IMaCHOT0 00pa3a KHU3HU; YCBOCHUE MPABUII
WH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO OE30MaCHOT0 MOBEICHHs B UPE3BbIUANHBIX CUTYaIHUsX, yT-
POKAIOIIKX KU3HU U 3JJ0POBBIO JTIOJIEH;

5) ¢popMupoBaHHE OCHOB DKOJIOTUYECKOW KYIbTYpPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO IKOJIOTUYECKOTO MBIIIJIEHUS, PA3BUTHE OIbITa HKOJIOTMYECKH OPUEHTHPOBAHHOU ped-
JIEKCUBHO-OLIEHOYHOM U IIPAKTUYECKOM EATEIBHOCTH B )KU3HEHHBIX CUTYaLIUsIX.

MertanpeamerHble pe3y/jbTaTbl OOyYeHHUS B OCHOBHOM IIKOJIE COCTOSIT U3 OCBOCHHBIX
00yYaromKUMHUC MEXIPEAMETHBIX MOHATUN U YHUBEPCAIbHBIX y4EOHBIX NEHCTBUNA (perynsTUB-
HbIE, T03HABAaTEIbHbIE, KOMMYHUKATUBHbIE), CIOCOOHOCTH WX HCIIOJIb30BaHUS B y4eOHOMH, Mo-
3HABATEJILHOM U COLMAIBHOM MpaKTHKE, CAMOCTOATENIBHOCTH TUIAHUPOBAHUS U OCYILECTBIICHUS
yueOHOW NeATeIbHOCTH U OpPraHu3aluy y4eOHOTO COTPYIHUYECTBA C



IelaroraMu U CBEPCTHUKAMH, K MPOEKTHPOBAHUIO U MOCTPOCHUIO MHIUBHyaIbHOM 00pa3oBa-
TEJILHON TPACKTOPUHU.
OcHognbie memanpeomemuule pe3yibmamyl 00yICHNUS XUMUU:

1) yMeHHEe CaMOCTOSTEIILHO ONPEICNIATh IS CBOCTO 0O0yUeHHSs, CTABUTh U (hOpMYyJIH-
poBaTh AJs ce0s1 HOBBIE 3a7auil B yueOe U O3HABATEIIbHOM 1€ TeIbHOCTH, pa3BUBAaTh MOTUBHI U
MHTEPECHI CBOEH IT03HABATEIILHOU 1EATEIIbHOCTH;

2) yMEHHE CaMOCTOSITENIFHO IUIAHUPOBATh MYTH JIOCTH)KCHHUS IIJIeH, B TOM YHCIE allb-
TEpHATHUBHBIE, 0CO3HAHHO BBIOMpATh Hanbosee H3pPeKTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX H 110~
3HaBaTEJbHBIX 33]a4;

3) yMeHHe COOTHOCUTH CBOM JICHCTBUSI C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIISTh
KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE TOCTHKEHUS PE3yIbTaTa, ONPENeNiATh CIIOCOObI 1ei-
CTBHMH B paMKax MpPeUIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JICHCTBUS B CO-
OTBETCTBUHU C U3MEHSIOIIEHCS CUTYalUeH;

4) yMeHHUE OLCHUBATH MPABUILHOCTh BBIIOJIHEHUS Y4EOHOH 3a/1auu, COOCTBEHHBIC BO3-
MO’KHOCTH €€ PELICHMUS;

5) BiajeHHe OCHOBAMHU CAMOKOHTPOJISI, CAMOOLICHKH, IPUHSATHS PELICHUN U OCYIECTB-
JICHUSI OCO3HAHHOT'O BHIOOPA B yueOHOW U NIO3HABATEIbHOM JIEATEIbHOCTH;

6) yMeHue ompeneNsTh IOHATHS, CO31aBaTh OOOOIICHMsS, YCTaHABIMBATh AHAIIOTHHU,
KJIaccu(UIUpPOBaTh, CAaMOCTOSITEIIPHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIA KIacCU(PUKAIHH,
yCTaHaBJIMBATh NPUYMHHO-CJIECJICTBEHHbIE CBSI3U, CTPOUTH JIOTMYECKOE PACCYXAECHUE, YMO3aK-
JIro4YeHue (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOJIbI;

7) yMeHHe cO3[aBaTh, NIPUMEHATh M MPEOOPA30BBIBATh 3HAKH W CHMBOJbBI, MOJCIU U
CXEMBI JJIsl pEeHICHUs y4eOHBIX U TO3HABATEIBHBIX 33/1a4;

8) yMeHne OpraHuM3OBBIBaTh Y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO NESTEIBLHOCTH C
YUUTEJIEM U CBEPCTHUKAaMU; paboTaTh MHAMBUIYAJIbHO U B TPYIIIE: HAXOUTh OOLIee pelIeHne 1
paspenatbh KOH(QJIUKTHI HA OCHOBE COIIACOBAHUS MO3ULUHI U yu€Ta HHTEPECOB; (hOPMYyIUpPOBATh,
apryMeHTHpOBATh U OTCTauBaTh CBOC MHEHHUE;

9) ymeHHE OCO3HAHHO HCIIOJb30BAaTh PEUCBBIC CPEJCTBA B COOTBETCTBUH C 3aJauecii
KOMMYHHUKAIIUH JUIsI BBIPDAKEHUSI CBOMX YYBCTB, MBICIECH U NOTPEOHOCTEH; MIaHUPOBAHUS U pe-
TYJISIIAN CBOEH JesITeNbHOCTH; BIIaJIeHHE YCTHOM U MUChbMEHHOM peublo, MOHOJOTHYECKOH KOH-
TEKCTHOU PEYBIO;

10) ¢dopmupoBaHHe U pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH HMCIIOJIb30BaHHs HH(OpMa-
[IMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

11) popmupoBaHue U pa3BUTHE IKOIOTMYSCKOTO MBIILICHUS, YMCHUE NPUMEHSTh €r0O B
MO3HABATEJIbHON, KOMMYHUKATHBHOM, COLMAIbHON MpPAKTHUKE M TNPOPECCHOHAIBHON OpUEHTa-
LIUH.

IIpeaMeTHBIMHU pe3yJbTATAMU OCBOEHUS BBITYCKHHUKAMH OCHOBHOW ILKOJIBI MPOTpaM-

MBI 110 XMMHUH ABJIAIOTCA:

1) ¢opmupoBaHue MEepBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHHIA O Bellle-
CTBax, UX NPCBpAIICHUAX U MPAKTUICCKOM NPUMECHCHUHN, OBJIAICHUC MOHSTUHHBIM arrapaTomMm u
CUMBOJIMYECKUM SI3BIKOM XUMHUU;

2) oco3HaHHE OOBEKTHBHOW 3HAYUMOCTH OCHOB XHMMHYECKOW HAyKH KakK OOJIaCTH CO-
BPEMEHHOI'O €CTECTBO3HAHUS, XMMUYECKUX MPEBPAILICHU HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBICHUW KUBOW M HEXHUBOW MPHUPOABI; YIIyOJIeHUEe MpecTaBIie-
HUW 0 MaTepUAIbHOM €MHCTBE MUPA;

3) oBnageHHWE OCHOBAMHM XMMHYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHAIM3MPOBaTh U
00BEKTHUBHO OILIEHUBATH )KU3HEHHBIE CUTYAIlUH, CBSI3aHHbIE C XUMHUEH, HaBBIKAMH 0€30TacHOTO

06paHIeHI/I$I C BCHICCTBAMU, MCIIOJIB3YEMBIMH B HOBCC}IHGBHOﬁ KN3HU, YMCHUCM aHaAJIN-
3UpOBaTh U TUIAHUPOBATH YKOJIOTHUECKH OE30MacCHOE MOBEACHHE B IENSIX COXPAaHEHUs 3J0POBbs
Y OKPYKAIOIIEH Cpeibl;

4) dopMupoBaHHEe YMCHHI yCTAHABJIMBAThH CBSI3U MEXK]Y PEabHO HAOIIOAAEMBbIMU XH-
MHWYCCKHUMHU ABJICHUAMU U ITPOLECCaMU, IPOUCXOIAIIUMA B MUKPOMUPE, 0O0BSACHITH IMPUYUHBI



MHOT000pa3us BEUIECTB 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a TAK)KE 3aBU-
CUMOCThH TPUMEHEHUS BEILIECTB OT UX CBOMCTB;

5) npuoOpeTeHHe ONbITa UCIOIb30BaHUS PA3IHYHBIX METOJOB M3y4YCHHUS BEICCTB: Ha-
OJrofieHUs 33 UX MPEBPAILICHUSIMU MPU TIPOBEICHUH HECIOKHBIX XUMHUYECKUX SKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM JIa0OpATOPHOTO 000PYIOBaHUS U TPUOOPOB;

6) dopmupoBaHUE MPEACTABICHUN O 3HAYCHUU XUMHUYECKON HAyKH B PEIICHUU COBpPE-
MEHHBIX IKOJIOTUYECKUX MPOOIIEeM, B TOM YUCIIE B IPEJOTBPAIICHUH TEXHOTCHHBIX M KOJOTHYe-
CKHX KaTacTpod.

2. ConeprxaHue y4eOHOIro mpeaMera

9 KJIACC

IloBTOpPEHNE OCHOBHBIX BOIPOCOB KYpca XUMHH SKJI.

OcHOBHBIE XUMHUYECKHE TTOHATHA. MoJsipHas macca. MossipHbiii 00beM. [leproandeckuii 3akoH
U MEpUOJMYECKasl CUCTEMa XUMHUUYECKUX aneMeHToB [[.M.MenzaeneeBa B CBETE€ yYeHHUs O CTpOe-
HuU aToMOB. COCTaB U XUMHUYECKHE CBOMCTBA OKCUIOB, OCHOBAHUU U KHUCIIOT.

Paznen 1. Ctpoenue BemecTBa

Xumuyeckasi cBsi3b. OOpa3oBaHHe MOJIEKYN BOAOPOJa, a3oTa. KoBaneHTHas CBA3b. DIEKTPOH-
HbIC U Tpadudeckue GOpMyIIbl. Y TOUHEHHUE TIOHITHS «BaJICHTHOCThY». BajeHTHBIE BOZMOXHOCTH
aToma.

OtHOCUTENBHAS TIEKTPOOTPUIIATEILHOCTh aTOMOB. Psiyt anekTpooTpuiiarenbHocTy. [loaspHOCTD
cBs3u. YactuuHbli 3aps. KoBajieHTHast HEMOJAPHAS. M KOBAJICHTHAS MOJISIPHAs CBS3b.

Nonsbl. MoHHas cBsA3b. ['paHulbl NPUMEHUMOCTH NOHATHUS «BAJIEHTHOCTHY». CTENEHb OKUCICHUS.
MakcumanbHass 1 MHUHUMabHasi CTENEHU OKHUCIeHHs. OmnpeneneHue CTEeHH OKHUCICHUS I10
ANEKTpOHHOU (opmyne BemecTBa. OnpeesieHne CTeNeHH OKUCICHUS 110 MOJICKYIISIPHOM
dbopmyse OMHAPHOTO COCIUHEHHS.

BaneHTHOCTB, 3apsJ MOHA U CTENEHb OKHUCJICHUS.

Kpucramisl. TUIBI KpUCTATUIMUECKUX PEIICTOK: aTOMHAsI, HOHHAs!, MOJIEKYJIsipHasi. 3aBUCUMOCTh
(bu3nYECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAJUTMUECKON PELICTKH.

JleMoOHCTpaLuu
Mojenu KpucTaJUIMYeCKUX PEHIETOK BObI, XJIOPUIa HATPHsL, aiMa3a, rpadura.
JlaboparopHble OIBITHI

CocraBineHne Mojenel MOJEKYII.

Onwucanue Gpu3nyecKux CBOUCTB BELIECTB C pa3HbIM THIIOM KPUCTAJUINYECKOHN PEILICTKH.

Pazgen 2. MHorooopa3ne XMMHYECKHX peaKIuid

OxucneHne, BOCCTaHOBIIEHUE, OKUCIMTEIb, BOCCTAHOBUTENIb C TOYKU 3PEHUS U3MEHEHUSCTE-
NeHEN OKUCIEHUS aTOMOB. OKHUCIUTENBHO BOCCTAHOBUTENIBHBIE PEAKLIUU.

MonspHas koHueHTpanus. CKOpoCcTb XUMHUYECKONH peaKIH. 3aBUCUMOCTb CKOPOCTH XUMHUYE-
CKOH peaklUu OT YCJIOBHH €€ NMPOBENCHUS: HAaIPEBAHUE, YBEIMUEHUE KOHLEHTPALMHA UCXOJHBIX
BEIIECTB (/UIsI TOMOT€HHBIX PEaKLUii) WM MOBEPXHOCTU CONPUKOCHOBEHHUS (AJI1 T€TEPOreHHBIX
peakInii), NCIOIb30BAHNE KaTaIN3aTOPA.

[Tpsimast u oOpaTHas xuMudeckue peakiuu. OOparuMble XMUMHUYECKUe peakiuu. M3MeHnenue cko-
POCTH XUMHUUYECKOM peakLiiy BO BpeMEHU. XUMHUECKOE PAaBHOBECHE.

ONEeKTPONPOBOJHOCTh PACTBOPOB. DJIEKTPOIMUTHI U HEAIEKTPOJIUTHL. DIEKTPOIUTHUECKAs IHC-
coumanus. CuibHble U cialble JIEKTPOIUTHL. YPAaBHEHUS AIIEKTPOJUTHUECKOW AMCCOLMAIUH.
Peakunu nonHoro oOMena. MonekyssipHble U HOHHbIE YPAaBHEHUSI XUMHUYECKUX PEAKIIHH.
XVMMHYECKHE CBOWCTBA KUCIOT M OCHOBAHUM C TOYKHU 3PEHMSI TEOPUU DJIEKTPOJIUTHUECKON HC-
cormaruu. OnpeneneHre KUCIOT U MIeT0Uel Kak AMeKTpoauToB. O0mue cBOWCTBAa KUCIIOT.
O6urme cBoiicTBa OCHOBaHMH. B3anMosieiicTBre pacTBOPOB colell ¢ pacTBOpaMH KHCIIOT

U menodeil. BzaumogerictBrue pacTBOpoB codieid apyr ¢ apyrom. IlepBoHadanbHOe mpencrasie-
HUE O KAUECTBEHHBIX PEaKLUsAX HA KATHOHBl U AHUOHBI.



OcHoBanus Kiaccu(UKalMM XUMHUYECKUX Peakiuii. XuMUYEeCKHe peakluu COSIUHEHHs, pa3io-
JKEHUS, 3aMEeIIeHUsI, 0OOMEHa, YK30TEPMUUYECKUE, IHIOTEPMHUUECKHUE, OKUCIUTEIHHO- BOCCTAHO-
BUTEJIbHbBIE, KATAIUTUYECKHE, 00paTUMble U HEOOpaTUMBIE.

JleMoHCTpaL U

I'openne meau B xope. I'ope-

HUE BOJOpOJAa B XJIOpE.

N3meHeHnne cCKkopoCcTH XMMHUYECKOM peakIiy MPU HarpeBaHUM BEILIECTB.

CMmenieHue XUMHYECKOTO paBHOBecHsi B cucrteme <«2NO2 N204». H3ydeHue
AJIEKTPONPOBOIHOCTH BELIECTB U PacTBOpPOB. B3ammoneiicTBue pacTBOpoB: a) IMAPOKCUAA Ha-
TpHUS U a30THOM

KHUCIIOTHI; 0) CEpHOM KUCIIOTHI M TUIPOKCHIA KaJus; B) KapOOHATa HA-TPHsI U COJITHON KUCIIOTHI,
r) cynbdara meau(ll) u ruapokcuia Kamus.

PactBopenue runpokcuna sxenesa(lll) B pactBope cepHOIl KUCIIOTHI.

DHJIOTEPMUYECKHE PEaKIUH.

OK30TEpMUYECKUE PEAKIUH.

JlaGopaTropHble ONBITHI

Okwucienre MeIu KuciaopoaoM Bo3ayxa. Boccranoniie-

Hue okcuaa meau(Il) Bomopomom.

BiusiHue KoHIIEHTpaluu Ha CKOPOCTh XUMUYECKON peakiny. BiusHue MOBEpXHOCTH COMPUKOC-
HOBEHHUS Ha CKOPOCTh XUMUUYECKOU PEaKIIUH.

BnusiHue karanmzaTropa Ha CKOPOCTh XMMHUYECKOH peakiuu. V3ydeHrne BO3MOXKHOCTH B3aUMO-
JIEUCTBUSI TIap PACTBOPOB: a) TUAPOKCUAA HATPHUS U a30THOM KUCIOTHI; 0) xnopuaa xeneza(lll) u
a30T-HOM KUCJIOTHI; B) THIPOKCUIAA HaTpus 1 xyopuaa xemne3a(Ill).

OO01ue cBoicTBa KUCIIOT.

OO01111€e CBOMCTBA II[EJIOYEH.

CaolicTBa pacTBOpPOB COJIEH.

XVUMUYECKUE PEaKIUU Pa3HbIX TUIIOB.

IIpakTuyeckune 3aHATHUSA

VYcnoBusi TeueHUsI peaklMil B pacTBOpax 3JEKTPOJMTOB JO KOHIA.

Pa3nen 3. Muoroo0pasue Bemects. Hemeranibl u ux coennnenusi [lonoxeHne HeMeTasioB
B IIEPUOIMYECKON CUCTEME XUMHUUYECKUX

sanemeHToB J[.M. MenaeneeBa. DJ1eKTpOHHOE CTPOEHUE aTOMOB HeMeTalIoB. [IpocTeie BemecTBa
— HEMETAJUJIbl KaK OKUCIUTENN U BOCCTAHOBUTENH. Pacimpenne npencTaBieHnil 00 ajuioTpOITHu
Ha MpUMepax MPOCTHIX BemiecTB (hocdopa U cepsl.

[TonoxxeHue rajgoreHoB B MEPHOJIUYECKON CHUCTEME XMMHYeCKuX 3neMeHToB JI.11. MeHneneeBa,
CTpOEHHE aTOMOB U MoJleKyn. B3aummopeiicTBue xjopa ¢ BogopoaoM, ¢dochopom, HATpUEM, xKe-
JI€30M, MeJIbl0, MeTaHOM. [lonydeHne xaopa 3JIeKTPOIM30M pacTBOpa XJIOpHAa HATPHUS; B3AUMO-
JEMCTBUEM KPUCTAJUIMYECKOrO MEepMaHraHaTa Kajiusi ¢ KOHLUEHTPUPOBAHHBIM PACTBOPOM COJIsI-
HO# KHCIIOTEI.

XnopoBogopoa. PactBopeHue xjiopoBoiopoJa B BOAE, OKUCIEHHUE XJIOPOBOJIOPOJA B MPUCYTCT-
Bun xsopuna meau(Il), B3aumoneiicteue ¢ aneruineHoM. ConsiHasi KUCIOTa KaK CUJIbHBIA 3JIeK-
TPOJIUT: B3aUMOJIEUCTBUE C METANIAMU, OKCUAAMU U THAPOKCHUJIAMU METAJIOB, C COISIMU. XJIO-
puasl B ipupoe. [lomydeHue XJ10poBoaopoa U COJNSTHOM KUCIOTHI B TIPOMBIIIEHHOCTH (CHH-
T€3) U B Na0OPaTOpHH U3 KPUCTAJUTMUECKOTO XJIOPHAa HATPUS U KOHIICHTPUPOBAHHOU CEpHOM
KUCJIOTHL.

®duznyeckue cBoricTBa Gpropa, OpoMa u noaa. CpaBHEHHE MPOCTHIX BEIIECTB KaK OKHCIUTEICH.
OO0mre cBOMCTBA TAJIOTEHOBOIOPOJIOB KaK 3JIEK-TPOJIMTOB. ['ajmoreHu bl B mpupoje. buonoru-
YeCKOoe ASHCTBUE TaJIOr€HOB.

[TonoxxeHue KUCIOpoOAa U CEpbl B MEPUOJUYECKON CUCTEME XUMHUYECKUX dnnemeHToB [[.. MeH-
JiefeeBa, CTPOEHUE HMX aTOMOB. AJUIOTpPONHsS KUCIOpoaa U cepbl. CpaBHEHHE XHUMHYECKUX
CBOWCTB KHUCJIOPO/Ia U CEPhI HA TPUMEPAX B3aUMOAECHCTBUS C BOJOPOJIOM, aTFOMUHHUEM, JKEIIE30M.
BoccranosurensHblie cBoricTBa cepsl. [lomyduenue cepsl.



CepoBonopoa. BocctaHOBUTENbHBIE M OKUCIUTEIBHBIE CBOMCTBA cepoBogopoaa. CepoBoaopoI-
Has kucnota. Cynsduuel B npupoze. buonornyeckoe aeiictBue cepoBogopona. KauectBeHHas
peaxius Ha cynbpua-uoH. [lomydyenue cepoBo10poaa B MIPOMBIIIIIEHHOCTH U B JIA0OpaTOPHUH.
Okcun cepwi(IV). Ilomyuenue oxcupa cepbui(IV) u3 cepbl, cepoBOAOpoAa, MPUPOIHBIX
cynbhuaoB. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA okcuia cepbl(I1V): B3auMoaelicTBue ¢
kucioposom, okcuaom yriepoaa(ll). BzaumoneiictBue oxcuaa cepa(IV) ¢ Bonoi, pactBopamu
mienodeit. Cynbhutsl u ruapocyinbhutbl. Okcua cepbl(VI): B3aumoneiicteue ¢ Bogoit. Okuciu-
TEJIbHBIE CBOWCTBA: peakius ¢ hocopom, noxom kanus. [Tomydenne okcuna cepoi(VI). Ousn-
YECKHUE CBOMCTBA CEPHOM KUCIOTHIL. PacTBOpeHue cepHOil KUCI0ThI B Bojie. CBOMCTBACEpHOI
KHCTIOTHI Kak ayekTposuTa. OCOOEHHOCTH CBOWCTB KOHIIGHTPHPOBAHHOW CEPHOMKHUCIIOTHI.
Cynbdatsl u ruapocynbdarsl. KauecTBeHHas peakuus Ha cynbdar-uoH. [lepBasmomonib

pu oXorax cepHoil kucioTod. Cxema IIOJy4eHUS CEpPHOHM KHCIOTHI B
MPOMBIIIIICHHOCTH.
CpaBHenue cpoiictB HemeTaiuioB VI-VII rpynn u ux coeauHeHnid. A30T Kak XUMUYECKHUH 3J1e-
MEHT U KaK MPOCTOE BEIEeCTBO: CTPOEHHME aToMa M MOJEKyJbl a3ora. dusmueckue cBOICTBa
a30Ta. A30T KaK OKHUCJIHUTENb (peakUuu C JJUTHEM U BOJAOPOJOM) U BOCCTAHOBUTEIND (PEAKIUS C
kuciaoposiom). Amnorponus ocdopa: KpacHbiit u 6enbiii pochop. CpaBHEHHE XUMHUECKON aK-
TUBHOCTH aJUTOTPOINHBIX Moaudukanmii pocdopa. OxkucnurenbHbie cBoicTBa pochopa (peaxius
C KajmeM), BOCCTAaHOBHUTEIIbHBIC CBOMCTBA (pocopa (peakiuu ¢ KUCIopoaoM u Xxiopom). Ilo-
nydeHue azora u (docdopa.
AMMHUaK: cTpoeHHe MOJIEKYIbI, pu3nyeckue cBoiicTBa. PactBopenune ammuaka B Bojie. JJoHopHO-
aKLIENTOPHBIM MEXaHNW3M 00pa30BaHMs KOBAJEHTHOM CBSI3U B MOHE aMMOHUS. AMMHUa4Hasi BOJA.
XUMUYECKHE CBOICTBAa aMMHaKa: B3aMMOJICHCTBHE C KUCIOTaMH, TOPEHHE, KaTaJIUTHUYECKOe
okucnenue. Conu ammonusd. KauecTBeHHast peakuiys Ha MOH aMMOHHS.
Oxkcup azota(l). BoccranoBuTeNnbHBIE CBOMCTBA (peakiusi ¢ pacCTBOPOM IEpMaHTaHaTa Kalus B
KHCJION CpeJie); BOCCTAaHOBUTEIbHBIE CBOMCTBA (peakuuu ¢ BoJOopoaoM, yraem). Okeup azorta(l)
Kak HeconeoOpazyromuid okcua. Oxcun azora(ll): okucneHne KUCIOPOIOM BO3IAyXa, TepMUYE-
ckoe paszinoxenue. Oxcun azora(IV): B3aumopelicTBue ¢ BOJOH, ropeHue yris B atMocgepe OK-
cuna azota(lV). CpaBHUTENbHAs XapaKTepUCTHKAa OKCUAOB a30Ta. OKCHIBI a30Ta Kak OJHA W3
NPUYHH BO3HUKHOBEHUS KHCIOTHBIX JTOKICH.
AzoTtHas kucnora. PU3MUECKUE CBOWCTBA a30THOM KUCIOTHL. OcoOble XMMHUYECKHE CBOWCTBA
a30THOW KHMCIIOTHI — B3auMo/eiicTBre ¢ MeTtaiiaMu. CpaBHEHHE peakluii JKene3a ¢ pacTBOpaMu
CEpHOM M a30THOM KMCJIOT. B3anmoneicTBre MeIu ¢ KOHIIEHTPUPOBAHHOW a30THOM KUCIOTOU U
C pacTBOPOM a30THOM KucioThl. Hutpatel. Pa3noxxenne HutpatoB npu HarpeBanuu. [Ipumene-
HUE a30THOIM KUCIIOTHI U HUTPATOB.
Baxneitimme coenunenust pochopa. Oxeun pochopa(V): monydeHnue, B3auMoACHCTBUE C BOOM.
OprodocdopHas KucnoTa: GpuU3MUecKue CBOWCTBA, IUCCOLMAIMS, CBOMCTBAa pacTBopa (ocdop-
HOM KHUCIIOTHI Kak diekTposuta. Tpu psaa ¢pocdartos. [Ipumenenue coneit GpochopHO KUCTOTHI.
OBTpOouKaIys BOJOESMOB.
VYrnepon. IIpocTsie BelecTBa HEMOJIEKYISIPHOTO CTPOSHUSI, 00pa30BaHHbBIE YIIIEPOIOM: alMas U
rpaduT, UX CTpoeHHE U (U3MYecKue cBOMCTBA. AncopOuus. XUMHUYECKHE CBOWCTBA MPOCTHIX
BElIeCTB, 00pa30BaHHBIX YIJIEPOJOM: TOPEHHUE, B3aUMOJEWUCTBHE C METaUIaMU (KaJbI[UEM H
AJTFOMHUHHEM ), BOJI0M, okcuioM xene3a(I1l).
Bopoponnsie coenunenus yriaepoaa. Meran: ¢usnueckre cBOWCTBA, TOPEHHE, MUPOIU3. DTEH:
NoJIMMepH3alusa. JTUH: TOpEHUE, IpUCOeInHEHUe Boaopoaa, peakuust H.J[. 3enuHckoro. ben-
301: XUMHU4eckast popmysa, 06JacTH MPUMEHEHUSI.
Oxcun yraepona(Il): momyuenue, ropenue, B3aMMOICHCTBHE C BOJIOM, BOCCTAHOBJICHHE XKeJe3a
u3 okcupa xene3a(lll). Okcuna yrinepona(IV): peakius ¢ Marauem, yriaepooM, TBEPABIM THIPO-
KCHUJIOM HaTpusl. buonornueckoe nelicTBue OKCUIOB yIJIepoa.
HecrolikocTs yronbHo#M kucinoTel. KapOoHaThl: pa3ioxkeHne HepacTBOPUMBIX KapOOHATOB MpH
HarpeBaHUU, B3aMMOJICHCTBHE C PAacTBOPAMM CHJIBHBIX KHCJIOT; MpEBpalleHHe B



ruapokapOoHatsl. ['uapokapOOHaThI: pa3ioKeHUe NMPU HarpeBaHUM, B3aUMOJCHCTBHE C pPacTBO-
pamu menoueid. Kap6onats! B mpupose. [Ipumenenue kapooHaToB.

Kpemuuii. Amnorponus kpemHusi. BzaumoaencTBue KpeMHUSI ¢ KUCTIOPOJIOM M yriaepoaom. Kap-
O0opyna. Okcua KpeMHUS: B3aUMOJICHCTBUE CO IIeJI0YaMu, KapOoHATOM HATpus U yriaem. Pasmo-
KeHue KpeMHHeBOoW Kuciothl. [Ipupoansie cunukatsl. Crekio, gapdop, dasHe, kepamuka, 1e-
MEHT KaK UCKYCCTBEHHbBIE CHJIUKATBHI.

CpaBHeHue cBoiicTB HemeTauioB V-V rpynn u ux coenunenuil. Jlemoncrpannu

dusnuecKkue CBOWCTBAa HEMETAUIOB (cepa, noxa, Opom, Kuciopoxa).Mopenu KpucTainde-
CKUX PELICTOK anMa3za M rpadura.

[Tonydyenue xaopa u ero ¢usnyeckue coiictBa. ['opeHue B xsope Bojopoza, gocpopa, Ha-
TpHsl, xene3a, meau. [lonydyeHne Xa10poBoAopoIa U3 KPUCTAINIMYECKOTO XJI0OPHIa HATPUS U KOH-
LEHTPUPOBAHHOM CEPHOI KUCIOTHI. «XJIOPOBOAOPOAHBIH (poHTaH». OOpa3Lbl NPUPOIHBIX XJIO-
punoB. Pusnyeckue cBoiicTBa O6poma u noxaa. B3aumoneiicteue OpomMa M MOAa C ATIOMUHHEM.
[Tosryuenue mmactuyeckoi cepel. ['opeHne Boxopona B mapax cepsl

.BzaumoperictBue cepbl ¢ xene3oM. l'opeHue cepel B Kuciopone. Ilomydenue cepoBomopo-
na. 'openue cepoBonopona. Okucienue cepopogopoaa xiaopuaom xenesza(lll).Pactsopenne ok-
cuna cepri(IV) B Bojie U UCTIBITAHKE pAacTBOpa MHIUKATOPOM. PacTBOpeHre CEepHON KHUCIOTHI B
BOJIC.

OOyriMBaHW€e KOHILIEHTPUPOBAHHOM CEpHOM KHUCIOTOM OpraHM4ecKuX BellecTB. B3aumoneiict-
BHE KOHILICHTPUPOBAHHOW CEPHOM KHUCIIOTBI C MEABIO.

I'operne ¢dochopa B kucimopoxe. ['openne ¢dochopa B xyope. [lomydeHne ammuaxa.
«AMMuauHblii GoHTaH». Bo3ronka xjopuaa aMMOHMSL.

[Tonyuenue oxcuna asora(ll) u ero okucnenne Ha Bozayxe. Ilomydenune oxcupa azora(IV)
U TOPEHUE YIJIsl B HEM.

CpaBHeHHE XMMUYECKHX pEaKIMi kKejie3a ¢ pacTBOpAMHU CEPHOM M a30THOM kucioT. B3aumo-
JEHCTBUE MENIU C PaCTBOPOM U C KOHLICHTPUPOBAHHOM a30THOM KucnoTOM. Pasnoxenue Hutpara
KaJus Ipu HarpeBaHuu. ['opeHue yris u cepsl B cenuTpe. Kpucramimueckue pemeTky anMa-
3a U rpadura.

AncopOuust yriem ra3o; TOpeHue yriis B KUCIOPOJE.

Mognenu MoiieKyln MeTaHa, T€Ha, 3THHA.

I'openue merana.

I'openue oxcuna yraepoaa(ll). I'ope-

HUE MarHusl B YIJIEKHCIIOM Tase.

B3aumopeiicTBue TBEpAOro r’UAPOKCUAA HATPUS € YIJIEKUCIIBIM Fa30M.

Kpucrannnueckue pemeTkn KpeMHHsS U OKCHJA KPEMHHUS.

BeluenaunBanue crekia.

JlaboparopHnbie ONbITHI

W3yuenue CBOMCTB CONSTHOM KUCIOTHI KaK AIekTponuTa.Kauect-

BEHHAsl PEaklMs Ha XJIOPHUJI-HOH.

B3aumoneiictBue OpoMua HaTpusi ¢ XJIOPHOU BOAOM; MOIUAa HATPUS ¢ OPOMHOM BOJOH.
PaccMmoTpenune o0pa3lioB NMPHUPOJIHBIX TaTOr€HUI0B.

KauectBennast peakuus Ha cynbhua-uoH. Paccmorpe-

HHUe 00pa310B MPUPOIHBIX CyIbuI0B.M3yuenue

CBOICTB pacTBOpa CEPHON KHCIIOTHI.

KauectBennas peakuus Ha cynbdar-uoH. Pac-

cMOTpeHHe 00pa3loB MPUPOAHBIX CYIb(HaTOB.

M3MeHeHne OKpacKu MHIUKATOPOB B pacTBope (GochOpHOI KUCIOTHI.

KauectBennast peaxkuusi Ha (ocdaT-uoH.

Onucanue GpU3NUECKUX CBOMCTB 00pa31ioB MPUPOIHBIX PochaToB.

AncopOuust yriéM pacTBOPEHHBIX BELIECTB.

BsaumoneiictBue okcuna yriepoaa(IV) c pactBopom ruapokcuia Kajublus ¢ 00pa3oBaHUEMKap-
OoHaTa 1 ruipokapOOHaTa KaJbIusl.



Pasnoxxenne ruapokapOOHATOB MpU HAarpeBaHUU.

KauecTBeHHas peaxiusi Ha KapOOHaThI.

Onucanue GuU3NUECKUX CBOWCTB 00pa30B MPUPOIHBIX KapOOHATOB.
O3HakoMJIeHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX CHIIMKATOB.

l;[ aKTHYECKHE 3aHSITHS
€HHE dKCIepuMeHTaNbHbIX 3a1a4 «Hemeramasl VI-VII rpymnm u ux coequHeHns .

[Tonydyenne aMMuaka U HM3y4eHHE €rO CBOMCTB.

Kap6oHaTsl.

Pemenue sxcniepumenTanbHbIX 3aaa4d «Hemeramnsl V-V rpynn u ux coequHeHUs .

Pa3nen 4. Muoroo0Opasue BemiecTB. Meramibl U ux coenuHeHus [lepBoHavabHBIE TIPEICTaBIIC-
HUS O METaNIMYECKOM CBSI3M M METAITMYECKOW KpucTaindeckoi pemeTtke. OOmue cBoiicTBa
METAJIJIOB: KOBKOCTb, IJIOTHOCTb, TBEPAOCTH, 3JEKTPO- U TEILJIONPOBOAHOCTD, LIBET,
«METaJUIMYECKUI» OJIEeCK.

Mertaiibpl Kak BOCCTAHOBUTEJM: PEAaKLUU C KMCIOPOIOM, pacCTBOpAMH KHUCIIOT, COJIAIMU. Psn ak-
TUBHOCTH METAJUIOB.

[[lenounbie metamibl. [lonokeHUEe B NMEPUOAUYECKON CHUCTEME XUMHUYECKUX 3jieMeHToB JI.U.
MemnpeneeBa, CTpo€HUE aTOMOB. XMMHUECKHE CBOMCTBA: B3aMMOCHCTBHE C KHCIOPOAOM, rajo-
TeHAMH, Cepoid, BoJIoi, pacTBopoM cyibhara meau(lll). Tuapokcuapl menoYHbIX METAILIOB: (u-
3UUYECKUe CBOMCTBa, Aucconuaiusa. Coiu meI0YHbIX METaJUIOB.

Kanbuumii. [lonoxenue B MepuoandecKod cucrteme xuMuueckux sieMeHToB .M. Menneneesa,
cTpoeHune aroma. dusnueckue CBONCTBA KaibllHs. XUMHYECKHE CBOMCTBA KalbLMs: TOpEHUE,
B3auMoO/IeicTBUE ¢ BOJOM. OKCcu Kanblus: (U3HUYECKUE CBOMCTBA, MOJYyUYECHHUE, B3aUMOJEHCT-
Bue ¢ Bonoil. ['mapokcua kanpuusa. Conu kanpius. JKectkocts Boabl. CocTaB MPUPOAHBIX BOJI.
CaoiicTBa XECTKOHM BOjbl. BpemeHHas (kapOOHATHas), MOCTOsIHHAS (HeKapOOHATHAas) U o0Imas
HKECTKOCTh BOABL. CIIOCOOBI yCTpaHEeHHUsI )KECTKOCTH BO/IBI.

Amomunuil. [TonoxeHne B NepruoOaUYIECKON CUCTEME XUMUYECKUX d1eMeHToB JI.11. Menneneesa.
duznyeckue CBONCTBA aatOMUHUS. B3aumonelcTBUE aMOMUHHUSA C KHCIOPOAOM, BOAOW, OKCHU-
JlaMH METaJJIOB, COJISIMH, PaCTBOPaMH KUCIJIOT U LIEJIOUEH.

Oxcuy amroMUHAS: (PU3UYECKUE CBOWCTBA, aMpoTepHOCTh. [ mapoKkcun anroMuHus: pusndeckue
cBoiicTBa, ampoTepHOCTh. CONM ATFOMUHUA.

XKeneso. [lonoxenue B nepuoaudeckon cucreme xumuueckux snemeHTtos /[.M. Menneneesa.
OcobeHHocTH CTpoeHUs aroma xene3a. Ou3ndeckue CBOMCTBA Jkene3a. Peakuuu xenes3a ¢ Ku-
CIIOPOZOM, XJIOPOM, CEPOM, paCTBOPAMU KUCIOT-HEOKUCIUTENIEH, COTIEH.

Coemunenus xene3a(ll). Oxcun xenesza(ll): monydenue; puzndeckre CBONCTBA; peakIus ¢ pac-
TBOpamu Kucnot. ['mapokcun sxenesza(ll): monydenue; pusnyeckue cBONCTBA; B3aUMOICHCTBHE C
pacTBOpamMu KHCIIOT, ¢ kuciopoaom. Comnu xeneza(ll): monyuenue;

BOCCTaHOBUTEJIbHBIE CBOWCTBA.

Coenunenns xeneza(lll). Oxeup xeneza(lll): nomyuenue; ¢puznueckre cBONCTBA; peaklMU C OK-
cunom yriuepona(ll), pacreopamu kucnor. ['mapokcun xenesza(lll): momyuenue; ¢duznueckue
CBOICTBa; pa3joKeHUE NPU HarpeBaHUM; B3aUMOIEHCTBUE C KUCIOTAMH.

KauectBennbie peakimu Ha noH xene3a(ll) (c kpacHoO# KpoBsHOI co-br0) 1 Ha UoH xene3a(lll)
(c KENTOM KPOBSHOM CONBIO U POJJAHUI-UOHOM).

CrmunaBbl. CrutaBel Jkene3a: 4yryH U craib. CraBel Meau: OpoH3a, JIaTyHb, MEIbXHOP.
Hropamromunnii. CrutaBsl 30710Ta, cepedpa, iatuabl. O0acT MPUMEHEHHS CTIIABOB.
Jemoncrpaumuu ['openue xenesa.

B3anMopeicTBre IUHKA C pacTBOPOM COJISTHOM KHCIIOTHL. BBITECHEHHE MenH Kene30M m3pac-
tBOpa cynbdara memu(ll). 'openune Harpus.

B3anMopeiicTBrue HaTpus ¢ cepo, BOAOW, KOHIEHTPUPOBAHHBIM PACTBOPOM COJISTHOM KHCIIOTHI,

gaCTBO 0M,C¥J'IL ata meau(ll). . . . .
3aUMOJEUCTBUE KaIbIHg ¢ BOHoi. I amenne HeramnieHoi n3sectu. CBOMCTBA )KECTKOH BOILI.

«AnromuHueBas 00poaay». BzanmoaencTBre amrOMUHNS C BOJOW. ATTIOMOTEPMUSI.

Mexann4geckas IMPOYHOCTDH OKCHUIHOM IUICHKY aJTIOMUHUS. FOpCHI/Ie JKCJIC3a B XJI0pC.



B3anmoneiicTBue kenesa C CEpou.
[TaccuBupoBaHue >xene3a KOHIEHTPUPOBAHHOW a30THOW KHCJIOTOM.
dIaﬁoa%aTo HbIE ONbITH
MMCaHue l@pmnqecmx CBOMCTB 00pa3l0B METAJIOB.
Psan akTMBHOCTH METaJUIOB.
PaccmoTpenue 00pa3ioB NpUPOAHBIX COSANHEHHI IETOYHBIX METAJIIOB.

PaccmoTpenue 00pa3oB NpUpOAHBIX COSANHEHHIA MIETOYHBIX METAJIOB.

QM(BOTG HOCTb THAPOKCHJIAa aJIFOMHUHUI.
3alIMOJECHMCTBHE jKeae3a ¢ pactBopoM cyinbhara meau(ll).

[Tonyuenue cynbdara xemesa(ll).

[Tonyuenue rugpokcuaa sxenesza(ll).

EOHPY%HH@ rugpokcuaa sxemresa(lll). .
3anmMozercTBre ruapokcuaa sxxeiieza(lll) ¢ pacTBopoM COISIHON KHUCIIOTHL.

KauectBennast peakuuss Ha nonbl xeine3a(ll).

KauecrBennbie peakinuu Ha nonbl xenesa(lll).

O3HakomiieHHE ¢ (PU3UYECKMMU CBOWCTBAMH METAJUIOB U UX CIUIABOB.

LIpAKTHYeCKHe 3aHATUSA

OOue XMMHUYECKUEe CBOMCTBA METAUIOB.

Pemienue sxcniepuMeHTaNbHbIX 3314 «MeTaIbl U UX COSMHEHUS.

[Tpennaraemble pa3paboOTKH J1AOOPATOPHBIX U MPAKTUYECKUX pabOT B TETpaJu-TIPAKTUKyME CO-
Jep>KaT HECKOJIBKO BUIOB MOCIIEIOBATEIHHO BEICTPOCHHBIX YUEOHBIX AercTBUil. OHUCHOPMYITH-
POBaHBI B MIOYPOYHOM TEMAaTHUYECKOM IIAHUPOBAHUU B rpade «XapakTepUCTUKAOCHOBHBIX BH-
JIOB JIeATENbHOCTU YYEHUKa (Ha ypoBHE yueOHbIX AeicTBuid)». IIpum oTpaboTKecooTBETCT-
BYIOILUX y4eOHBIX ACUCTBUI y4MTEdb MOXKET UCIOJIb30BaTh OT/AEIbHbIE (PparMeHTbI

paboThI MM WHOW MaTepHall.



3. TemaTnyeckoe mjiaHupoBanue (68 yacos/2 yaca B HEJIEIIO)

Ne i/ HaumeHoBaHue pa3iesioB U TeM pumeyanue

1 Brenenue B kypc xumnn 9 knacca. [ToBrope-
HUE TEXHUKU 0€30MacHOCTH MpUpadboTe B Ka-
ounere xuMuu. OCHOBHbBIE XUMUYECKUE
nouaTus. MonsipHas macca.

MounsipHbiii 00BEM

2 [leproanueckuii 3aKOH W TEpUOAMYECKAs CUCTEMa

XUMHUYECKUX 3JIEMEHTOB
JA.N.MenneneeBa B CBETE€ y4€HHUsI O CTPOCHHHU aToO-
MOB.

3 Ilepnonnueckuil 3aKOH M INEPUOAMYECKAs CUCTEMaA

XUMHYECKHUX JJIEMEHTOB
J.1.MenneneeBa B CBETE y4eHUsI O CTPOCHUU
aTOMOB.

4 CocTaB U XHUMHYECKHE CBOWMCTBA OKCHUIOB,
OCHOBAHHUH, KUCJIOT U COJICH

Pa3znen 1.CTtpoenue BemecTBa 84.

5 KoBanenrtHas cBA3b

6 XHUMHUUYECKast CBA3b MEXKIY aTOMaMU pPa3HbIX
HEMETAJIJIOB

7 XHUMHYECKas CBSI3b MEK/y aTOMaMH METAJIJIOB

1 HEMCTAIJIOB

oo

CreneHb OKHCIICHHUS aTOMOB

9 CrerneHb OKUCIIEHUS aTOMOB

10 CrpoeHune KpUCTaioB

11 IToBTOpenue n 06061eHne TeMbl «CTpoeHue
BEIIECTBAY

12 KonTponbhas padota Nel o teme:
«CTpoeHUe BEIeCTBa

Pa3nes 2. MHoroo6pasne XuMH4eCKUX peakumii, 124.

13 OKHUCIINTEIILHO-BOCCTAHOBU-TEIILHBIE
peaxiuu.

14 CKOpoCTh XUMHUYECKUX PEaKIUH.

15 OOpatuMble XUMUYECKHUE PEaKIIH

16 QHCKTpOHI/ITI/I‘-ICCKaSI Jucconuanus.

17 CBolicTBa pacTBOPOB AJIEKTPOJIUTOB

18 YcnoBus TeUeHHS peakuui B pacTBOPax
3JIEKTPOJIUTOB J0 KOHIIA.

19 Kucnorsl 1 ocHOBaHUS

20 CBoiicTBa cojei

21 Knaccudukanus XuMUYECKUX peaKiui.

22 Krnaccudukanus XuMUYECKUX peaKiui.

23 | IloBTOpeHHE U 00OOIICHHE TEMBI
«MHOroo0pa3ue XUMHYSCKHX PEaKIrii»

24 KonrpomnsHas padora Ne 2 o Teme:




\ «MHoroo6pa3ue XUuMHIECKUX PEAKITU»

Pa3nen 3. Muorooopa3sue Bemects. Hemeranibl 1 uX coeiuHeHus, 264.

25 | O6mue cBOICTBa HEMETAIIJIOB.

26 l"anmorensl.

27 | XJ0pOBOJOPOJ U COJSTHAS KUCIOTA

28 ®dTop, Opom, HO/I.

29 Kucnopon u cepa.

30 Cynbdunsbr.

31 | Oxcupsl cepsl.

32 CepHas KMCIIOTa U €€ COJIH.

33 [ToBTOpenue u 0600meHNEe TeMbl «HemeTamb
V1-V1l rpynn u ux coeiuHeHus».

34 Hewmerannst V1-V1I rpynn u ux coenuHeHusl.

35 | KonTponbuas padota Ne 3. «Hemeramnsr V1-
V1l rpynn u ux coeiuHEHus»

36 | Azot u pocdop

37 AMMuak

38 | [lomyuenune aMmmMHuaka ¥ U3y4eHUE €TO CBOWCTB.

39 |Oxkcunsl a3ora.

40 | A30THas KUCJIOTa U HUTPATHI

41 Baxneiimme coenunenus pocdopa

42 VYrnepon

43 | BogopoaHble COSMHEHUS yTiiepoaa

44 Oxkcupl yriaeposa.

45 VYrosibHAst KUCIOTA U €€ COJIN.

46 | KapGonatsl

47 Kpemnuii u ero coeguHeHus

48 | TloBTOpeHue u 06001IeHNE TTO TEME
«Hemetamnos V-V rpynn u ux coeTUHEHUIN

49 Hemerannst IV—V rpynn u ux coequHeHMs!.

50 | KontpompHas pabora Ne 4. mo Teme

«Hewmeramnel IV—V rpynn u ux coeiuHEeHUsD

51 OO6mume puznyueckre cBOWCTBA METAIIIOB
52 OO01Me XUMHYECKHE CBOICTBA METAJLJIOB.
53 OO01I1e XUMHYECKHE CBOIICTBA METAJIOB.
54 [llenounple MeTAIIIBI.

55 Kanpunii.

56 JKécTkoCTb BOJIBI.

57 AnroMuHHiA.

58 CoenuHEHUS aTFOMUHHH

59 Keneso.

60 Coemunenus xene3a(ll).

61 | Coemmuenwus xene3a(Ill)

62 CIuraBel METaJJIOB.

63 [ToBTOpeHNE U 06001IIEHUE TEMBI
«MHoroo6pa3ue BeniecTs. MeTauibl U uX
COCIUHCHHMS

64 MerTaiibl ¥ UX COeTUHEHUS

Pasnen 4. Muorooo6pasue BemiectB. Meta/uibl M UX coequHeHust. 154.




65

KonrtponsHas padora Ne5
o TeMe: «MeTanibl

O06001meHne 3HAHUI 110 XMMHH 32 KyPC OCHOBHOM IIKOJIbI

66 | [loBropenue Tembl: «CTpOEHHUE BEIIECTBAY
«XHMMHYECKUE PEAKIIHNY

67 | [loBTopenue Tembl: «CTpOCHUE BEILIECTBA»
«XHMMHYECKUE PEAKIIHNY

68 | [ToBTOpenue Tembl: «CTpOCHUE BEIIECTBA»

«XUMMHYECKHE PEAKLIUM
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