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1. TlosicHUTe/bLHAS 3aNHUCKA
Jannas paboyas mporpamMma peanusyeTcs B yueOHHKax JUIst 00uieoopa3zoBarenbHbIX yupexaeHuit aBropos I.E. Pym3utuca u @.I'. ®enpamana «Xumus. 10
kiace» v «Xumus 11 kmacey.
Pabouast mporpamMma cocTaBjeHa Ha OCHOBE IPOTPaMMBbI 0011e00pa3oBaTesIbHbIX yupexkaenuii mo xumuu 10-11 kimaccel, M.H. AdanacreBa, - MockBa
«IIpocsemenue», 2017r. k yaeOHUKaM a1 001eoopazoBaTenbHbIX yupexaeHuit I .E. Pynsutuca u @.I'. ®enpnmana «Xumus. 10 knacey, «Xumus — 11

kiaccy, Mocksa «IIpocBemienue», 2017 r B coorBercTBun ¢ @I'OC cpearero obiero oopasoBaHusl.

2. Ilnanupyemble pe3y/ibTaThl.
IIpenmerHbie, MeTanpeaMeTHbIC H JIHYHOCTHBIC Pe3yIbTATHI OCBOCHUS Y4e0HOI0 nmpeaMera « XuMHus».
IIpenmeTHble pe3yJbTaThl (0a30BbIl YPOBEHD):
e c(hOpMHUPOBAHHOCTb MPEJCTABICHUN O MECTE€ XUMHUH B COBPEMEHHOM HAy4YHOM KapTHHE MUPA; TOHUMAaHUE POJIU XUMHUU B (POPMUPOBAHUN
Kpyrosopa 1 (pyHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JUTSI PEIICHHS TPAKTHYECKHUX 3a/1a4;
e  BJIaJICHHE OCHOBOIIOJIATAIOIIMMH XUMUYECKUMHU MOHITUIIMH, TEOPUSAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE T10J1b30BAHUE XMMHUECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;
® BJIJICHHE OCHOBHBIMU METOJaMH Hay4YHOT'O MIO3HAHMSI, UCIIOJIb3YEMBIMU B XUMHH: HAOIIOACHNE, ONIMCAHUE, U3MEPEHNUE, SKCIIEPUMEHT; YMEHUE
00pabatbIBaTh, 00BACHATH PE3YIbTAThl IPOBEACHHBIX ONBITOB U JI€NAaTh BHIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH METO/IbI TO3HAHUS IIPU PELLICHUU
IIPAKTUYECKUX 3a/ady;
e c(opMHPOBAHHOCTh YMEHHUSI JaBaTh KOJIMYECTBEHHbIE OLIEHKH U IPOBOJAUTh PACUYETHI IO XUMUUECKUM (DOPMYJIaM U ypaBHEHUSM;
e BJIAJICHHE NTPaBUJIAMU TEXHUKHU 0€30IIaCHOCTH IPU UCIOJIb30BaHUU XUMUYECKUX BEILECTB;
e copMHPOBAHHOCTH YMEHMSI IPOBOJUTH SKCIIEPUMEHTHI PA3HON JUIAKTUUECKOMN HAIPaBIEHHOCTH;
e c(hOpMHUPOBAHHOCTb YMEHUS OKa3bIBAaTh IIEPBYIO TIOMOIIb MPH OTPABJICHUAX, 0’KOTaX U IPYTUX TPABMAaX,CBSI3aHHBIX C BELIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM.
MertanpeamerHblie pe3yJibTaThl:

® C(l)OpMHpOBaHHOCTI) YMCHUA CTAaBUTH LCJIM U HOBBIC 3a1a4U B yqe6e ¥ TI03HABaTEIbHOU JACATCIIbHOCTH,



® OBJAJICHUE IPUEMaMHU CaMOCTOSTEIILHOTO TUIAHUPOBAHUS ITyTeH JOCTH)KCHUS LIEJIH, YMEHHsSI BRIOUPATh 3 (HEeKTUBHBIE CTIOCOOBI peIICHUS
y4eOHBIX ¥ MO3HABATEIHHBIX 33]1a4;

e chopMHPOBAHHOCTH YMEHHSI COOTHOCUTH CBOU JCUCTBHS C TUTAHUPYEMBIMH PE3YJIbTaTaMU;

e chopMHpPOBAaHHOCTH YMEHHSI OCYIIECTBIIATH KOHTPOJIb B MPOIIECCE JOCTHKECHUS Pe3yabTaTa, KOPPEKTHPOBATH CBOU JCHCTBHS,

e chopMHpPOBAaHHOCTH YMEHHSI OIICHUBATH MPABUIHBHOCTD BHIMIOTHEHUS YU€OHBIX 33724 M COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHHS,

® BBICOKHH ypOBEHb KOMIIETEHTHOCTH B 00s1acTu uctonb3oBanus MKT;

e CchOPMHUPOBAHHOCTH IKOJOTUYECKOT'O MBIIUICHHS;

e copMHPOBAHHOCTH YMEHHUSI IPUMEHSTH B I03HABATEIHHONU, KOMMYHUKATUBHOMN M COITMANIHOM MPAKTUKE 3HAHUS, TOJyYEeHHbIC TPU U3YyUCHUH

npeamMceTa.

JINYHOCTHBIE pe3yabTrarbl:

L4 C(i)OpMI/IpOBaHHOCTb ITOJIOKHUTCIIbHOT'O OTHOIICHUA K XMMHH, YTO O6YCJ18.BJ'II/IBaeT MOTHUBAILIHUIO K y‘IC6HOI>'I JACATCIIbHOCTH B BBI6paHHOﬁ ccbepe;
L4 C(i)OpMI/IpOBaHHOCTb YMCHUS pCUIATh HpO6HCMBI IMOMCKOBOT'O M TBOPYCCKOI'O XapaKTEpa,
L4 C(i)OpMI/IpOBaHHOCTb YMCHUA MPOBOAUTL CaMOaHaJIU3 U OCYIICCTBIISITE CAMOKOHTPOJIb U CAMOOICHKY Ha OCHOBC KPUTCPUCB YCIICIIITHOCTH,

L Cq)OpMHpOBaHHOCTB HAaBBIKOB MPOABJIICHUA MMO3HaBaTEIILHOM WHUIIMATHUBLI B y‘l€6HOM COTPYAHUYCCTBC.

IlnanupyeMblie pe3yJbTaThl H3VUEHUS V‘leﬁHOFO npeaMera «XuMHs):

B pe3synbrare usydeHus ydaeOHOro npeamera «XuMHUs» Ha ypOBHE CPETHET0 00LIero 00pa3oBaHus:

BbINYCKHUK HAYYHTCS:

pacKkpbIBaTh Ha MpUMepax pojb XUMUHU B (GOPMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI MHpa U B IPAKTUYECKOM JIEATEIHHOCTH YEI0BEKa,
JEMOHCTPHUPOBATh HA ITPUMEPAX B3aUMOCBA3b MEXKIY XUMUEH U JPYTMMHU €CTECTBEHHBIMU HAyKaMH;

packpbIBaTh Ha IpUMeEpax MOJIO0KEHNs TEOPUU XUMHUYECKOro ctpoeHust A.M. bytiiepoBa;

noHuMaTh ¢usnueckuil cmbicn Ilepuognueckoro 3akona J[.M. MeHnaeneeBa M Ha €ro OCHOBE OOBACHATh 3aBUCHUMOCTh CBOWCTB XMMHMYECKHX

3JICMCHTOB U O6p330BaHHI)IX HWMHU BEUICCTB OT DJICKTPOHHOI'O CTPOCHUA aTOMOB;



OOBSICHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MPEACTABIEHUH 00 X COCTaBe U CTPOCHHH,

MPUMEHSITh TPAaBHJIA CUCTEMATHUECKON MEXIyHApOAHOW HOMEHKJIATYPHI KaK CpPEICTBA PazNUYCHHUS M UACHTU(HUKAIIMHM BEIIECTB 1O MX COCTAaBY W
CTPOCHHIO;

COCTaBJISTh MOJICKYJISIPHBIC M CTPYKTYpPHBIC (POPMYITBI OPraHUYIECKIX BEIIECTB KaK HOCHTEICH MH(POPMAIIMH O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX U
MPHHAJICKHOCTH K OIPEICIICHHOMY KJIACCy COCIMHEHUI;

XapaKTepU30BaTh OPTaHUYECKUE BEIIECTBA MO COCTaBYy, CTPOSHUIO U CBOWCTBAM, YCTaHABIUBATHL MPUYUHHO-CIICICTBEHHBIC CBS3M MEKIY JaHHBIMU
XapaKTePUCTHKAMH BEIIIECTBA;

MIPUBOJIUTH IPUMEPHI XUMUYECKUX PEAKIUN, PACKPHIBAIONINX XapaKTEPHBIC CBOMCTBA TUITUYHBIX MPEACTABUTEIICH KIACCOB OPraHUYECKUX BEIIECTB C
LENBI0 MX UACHTH(DHUKAIMKA U 00BACHEHUS 00JIaCTH IPUMEHEHUS,

MIPOTHO3UPOBATh BO3MOXKHOCTh NPOTEKAHUS XUMHUYECKUX PEaKIMii HA OCHOBE 3HAHWM O THIIAX XMMHYECKOH CBSI3M B MOJICKYJaX pEarcHTOB M MX
PCaKIMOHHOM CIIOCOOHOCTH;

HCII0JIb30BaTh 3HAHUS O COCTABE, CTPOCHUH U XUMHUYECKUX CBOMCTBAX BEHICCTB JIjIs 0€3011aCHOr0 MPUMEHEHHS B MPAKTUYCCKOM JICATSIIBHOCTH,
MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HUCIOJIL30BAaHUS MPOIYKTOB MepepabOTKH HEe(TH W MPHPOJHOTO Ta3a, BHICOKOMOJCKYISIPHBIX COCJIMHCHUN
(MOJIMATHUIICHA, CHHTETHUYECKOTO Kay4uyKa, alleTaTHOIO BOJIOKHA);

MIPOBOJIMTH OTBITHI IO PACIIO3HABAHHWIO OPTraHUYECKHX BEIICCTB: TIIMIIEPHHA, YKCYCHOW KHCIIOTHI, HEMPEACTbHBIX JKUPOB, TIOKO3BI, KpaxMmaia,
0eNKOB — B COCTaBE MHUILIEBLIX MPOYKTOB U KOCMETHYECKHUX CPEJICTB;

BIIQ/IETh MIPaBUJIaMU U TIpUeMaMu 0€301acHOi paboThl ¢ XUMHUUECKUMHU BEUIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHHEM;

YCTaHABIIMBATh 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEaKIUH W CMEIICHHS XHUMHYECKOTO PABHOBECHSI OT Pa3IMYHBIX (DAaKTOPOB C IICNBIO
oTpeieNIeHUs] ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX TMPOIIECCOB;

MPUBOJIUTH TIPUMEPHI THIPOJIHM3a COJICH B MIOBCEAHCBHON KU3HU YEJIOBEKa;

MIPUBOJIUTH TIPUMEPHI OKUCIIUTETBHO-BOCCTAHOBUTEIILHBIX PEAKIUI B IIPUPOJIC, MPOU3BOJICTBEHHBIX MPOIECCaX U )KU3HEICATEIIbHOCTH OPTaHU3MOB;

MIPUBOJIUTH IPUMEPHl XMMUYECKUX PEaKLIU, PACKPHIBAIOIIMX OOIIHe XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLJIOB;



MIPOBOJIUTH pacueThl Ha HAaXOXKJEHHE MOJIEKYJISPHOH (OpPMYIBI YIIeBOJAOpOJa MO MPOAYKTaM CTOPAaHHUS M MO €0 OTHOCHUTENIbHOW IUIOTHOCTH U
MacCCOBBIM JIOJISIM 2JIEMEHTOB, BXOJSALINX B €r0 COCTaB;

BJIAJICTh MPaBHJIAMH 0€301acHOr0 00paLIeHUS C €AKUMHU, TOPIOYMMHU M TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBON XUMHUH;

OCYIIECTBISATH MOUCK XUMHUECKOW WH(POPMALIUU IO Ha3BAaHUSIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM (OPMYIJIaM BEIECTB;

KPUTHYECKH OLICHUBATh M WHTEPIPETHUPOBATH XMMHYECKYI0 WH(POPMAIMIO, COAEPXKAIIYIOCS B COOOIICHUSAX CpPEACTB MacCOBOW HMH(OpMAIUH,
pecypcax MHTepHeTa, Hay4yHO-TIONMYJSPHBIX CTaThsIX C TOYKM 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B ILEJSAX BBISBJICHUS OLIMOOYHBIX
CyXzeHuil 1 GopMUpPOBaHUS COOCTBEHHOM MO3ULINU;

NPEICTABIATH IIYTH PEIICHHS TII00aJbHBIX POOIEM, CTOALINX Hepe] YeIOBEUYECTBOM: IKOJIOTHUECKUX, YHEPTETHUECKUX, CBIPHEBBIX, U POJIb XUMUHU B

pEIIeHUH ITUX MPOOIEM.

BbIHyCRHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTHLCH:

WJUTFOCTPUPOBATH HA IPUMEpaX CTAHOBIICHUE U SBOJIIOLMI0 OPIAHMYECKOM XMMUU KaK HayKU Ha Pa3ju4yHbIX UCTOPUYECKHX FTaNax €€ pa3BUTHUS;
UCIOJIb30BaTh METOJIbl HAYYHOTO MO3HAHUS MpPU BHIIOJHEHHH MPOEKTOB U Y4eOHO-MCCIIENOBATENbCKUX 3a]ad [0 M3YYEHHUIO CBOMCTB, COCOOOB
MOJIyYEHUS U pacliO3HABaHUSI OPraHUYECKUX BEILECTB;

OOBSICHATB MPUPOY U CIIOCOOBI 00pPa30BaHUS XMMUYECKOH CBS3U: KOBAJEHTHOW (IOJISIPHOM, HEMOJSPHOI), HOHHON, METaJUIMYECKOH, BOJIOPOTHON —
C IIEJIbIO ONPEEICHNS XUMUUECKON aKTUBHOCTH BEILECTB;

yCTaHaBJIMBaTh I'€HETUYECKYIO CBA3b MEXKJYy KjaccaMd OpPraHMYEeCKMX BELIECTB JJIi OOOCHOBAaHUS NMPUHLUUIHAIBLHOW BO3MOXKHOCTH TMOTYYEHUS
OpraHMYECKUX COCIUHEHMH 3a/laHHOTO COCTaBa U CTPOEHUS;

YCTaHABIIMBAaTh B3aMMOCBA3M MEXAY (pakTaMud M TeOopued, NMPUUYMHONM M CJIEJCTBUEM NpU aHAIM3€ MPOOJIEMHBIX CUTyalluld M OOOCHOBaHWU
MPUHUMAEMBIX PEIIEHU Ha OCHOBE XUMHUYECKHUX 3HAHUMH.

3. Copep:xxanue y4eOHOro mpeamera «XuMHs» B Y4eOHOM IIaHe

B yuebHoM mane Ha uzydenue xumun B 10-11 kiaccax otBoautcs 1 yueOHbIM yac B HENEINIO.

B aBtopckoii mporpamme M.H. AdanacreBa Ha u3yuenue kypca xumuu B 10-11 xnaccax orBoautcs 70 yacoB ( mo 344 B roay).



B paspaborannoii pabouelt mporpamme Ha u3ydeHue Kkypca xumuu B 10-11 kmaccax coorBeTcTBeHHO oTBOoAMTCS 70 acoB (1o 34 4 B roxay).
DopMyIMpOBKH Ha3BaHUH pa3/iesioB U TEM COOTBETCTBYIOT aBTOPCKOI mporpamme. Bee mpaktudeckue paboThl, IEMOHCTPAIUH U 1a00paTOPHBIE OTIBITHI

B3STHI U3 porpamMmel Kypca xumuu st 10-11 xknaccos aBropa M.H. AdanacbeBoii.

Tabuauuna conepkanusi yueoOHoro npeamera «Xumusa» 10 kiaace.

Pasznesibl, TeMbl ABTOpcKkasi nporpamma | Pabouas nporpamma

Pa3znen Ne 1. Teopusi XMuMHUYECKOT0 CTPOEHHUS] OPraHUYECKUX COeTHUHEHMH. 3 3
IIpupona xumMmuyecKHuX cBsA3ei

Pazngea Ne 2. YraeBomopoabl. 9 9
Paznen Ne 3. Kucsiopoacoaep:xaiiue opranuyeckue coeJHHEHUsI. 11 11
Tema 3.1 CiupThl ¥ peHOIIBI 3 3
Tema 3.2 Anbierusibl, KETOHbI U KAPOOHOBBIE KUCIIOThI 3 3
Tema 3.3 Cnoxubie 3¢upsl. JKupsr. 2 2
Tema 3.4 YriaeBoasbl. 3 3
Pa3znen Ne 4. Azorcoaepskamme opraHu4ecKkue coeJMHEeHUs1 5 5
Pa3zpnen Ne 5. Xumusi noiumepos 6 5
Bcero 35 34

Tadiuua cogep:xxanusi yueOHoro npeamera « Xumusa» 11 kiaace.



Pasnennbl, TeMbl

ABTOpCKasi NporpaMmma

Pabouyasi nporpamma

[ToBTOpenue kypca xumun 10 kitacca 1 1
19 19
Pa3znen Ne 1. Teopernueckune 0CHOBbI XUMHU
Tema 1.1 Baxunelmme XUMUYECKUE NOHATUS U 3aKOHBI 4 4
Tema 1.2 CtpoeHue BemecTBa 3 3
Tema 1.3 Xumudeckue peakuuu 3 3
Tema 1.4 PactBOpbI 5) 5
Tema 1.5 DnexTpoXUMHYECKHUE PEAKITTI 4 4
Pazngean Ne 2. Heopranmyeckasi XuMus 11 11
Tema 2.1 MeTaiisl 6 6
Tewma 2.2 Hemerasuibl 5) )
Pa3zngen Ne 3. Xumud H KU3Hb 3 3
Pe3epBHOE Bpemst 1 -
Bcero 35 34

TeopeTuqecmle OCHOBBbI XMMHH

Coaep:xkanue y4eOHOro nmpeamMera

llkaacc (34u; 14. B HEmEMIO)

Baxneiiiine xuMuueckue MOHATUS U 3aKOHbI. XUMHYECKUH 3JIeMEeHT. ATOMHBIN HoMep. MaccoBoe uncno. Hyknuael. Pannonyknuasl. MU30Tormsl.




3aK0H COXpaHEHUsI MacChl BEIIECTB. 3aKOH COXPaHEHUS U mpeBpamieHus sHeprun. edext maccel. [lepuoanueckuii 3akoH. DneKTpoHHAsS KOH(PHUTypaItus.
I'paduyeckas snekrpoHHas popmyna. Pacripenenenue 31eKTpOHOB B aTOMaX 3JIEMEHTOB MaJIbIX M OOJIBIINX MEPUOIOB, S-, P-, d- u f —31eMeHTHI.
JlanTanonasl. AKTUHOU L. ICKYCCTBEHHO MOJTy4Y€HHBIE 3JIEMEHTHI. BaneHTHOCTh. BanieHTHBIE BO3MOKHOCTH aTOMOB. Bo1opoiHbIe coeiuHeHus.
Crtpoenue Beniecta. Monnast cBsi3b. KoBasnenTHas (mossipHas U HEMOJspHAsi) CBSA3b. DIeKTpoHHas popMyna. Meramuinueckas cBs3b. BonopoaHast cBs3b.
['uOpuau3anmsi aTOMHBIX OpOUTasIeH.

Kpucrannel: aroMHbI€, MOJNEKYJISIPHbIE, HOHHBIE, METAJUIMUECKHE. DJIEMEHTapHAas sSUehKa.

Homumopdusm. [Homumopdusie Mmoaupukanuu. Amnorponus. Uzomepus. ['omonorus. XuMHUECKUil CHHTES.

Xumuyeckue peakiuu. OKUCIUTENFHO — BOCCTAHOBUTEINIbHBIE peakluu. Peakiiuu paznoskeHus, COeMHEHUs, 3aMeLIeHHs, 0OMEeHa. DK30TepMUUECKHE U
sHAOTepMHUUEcKUe peakiuu. O0paTtuMble U HeoOpaTumMble peakuuu. TemnoBoi ad ekt peakiuu. 3akoH ['ecca. Tepmoxumuueckue ypaBuenus. Temiora
oOpa3zoBanus. Termiora cropaHusi.

CKOpOCTh XUMUYECKOM peakiuu. AKTUBUP.OBAaHHBIA KOMILUIEKC. 3aKOH JEHCTBYIOIMX Macc. KuHeTnyeckoe ypaBHEHHE pEaKIliu.

Karanus. Katanuzarop. Maruburtop. 'omorensslii u rereporenHsiil karanu3. Katanurnyeckue peakuuu. Xumudeckoe papHoBecue. [Ipuniun Jle
[Hatenbe.PactBopsl. JucniepcHblie cucteMsl. [ pyboancnepcHbie CUCTEMBI (Cy3IeH3uH U 3MYyibcun). Kommonueie pactBopsl (3011u1). Asposonu. CrocoObl
BBIPQXEHUS KOHLIEHTpaLUU pacTBOPOoB. MoJisipHas KOHIIEHTpALUs (MOJIIPHOCTD). DJIEKTPOIUTHI. DIIEKTpoIuTHIECKast quccounanus. CTeneHb AUCCOLMALNU.
KoncranTa nuccounanuu. Bonopoansiii nokasarens. Peakiiuu noHHOro oomMeHa. ['uipoiamn3 opraHnueckux BemecTB. ' naponns conei. DIeKTpoXuMHUECKHe
peakuuu. ['anbBaHMuecKnii 21eMeHT. JnekTpoabl. AHoa. Karoa. Akkymynstop. TOIUIMBHBEIN 371€MEHT. DIEKTPOXUMHUSL. Pl CTaHIAapTHBIX AJIEKTPOJHBIX
noreHuuanos. CrangaptHele ycnoBus. CTaHAApTHBINA BOAOPOAHBIN noTeHIMan. Kopposus Metannos. XuMudeckas ¥ dJ€KTPOXUMHUUYECKas KOPPO3Hs.
DNEeKTPOIN3 BOJAHBIX PACTBOPOB U PACIIIIABOB.

Heopranuyeckasi Xumus

Mertannsl. CriocoOsbl nostydeHus: MeTajioB. Jlerkue u Tsxkénble MeTaisl. JIerkonaaBkyue U TYroljlaBkue MeTajibl. Metajuinueckue  ayeMeHTol  A- u b-
rpyni. Mens. Hunk. Tutan. Xpowm. XKenezo. Hukens. [Tnatuna. Crutasel. Jlerupyronme no6asku. Uépasie Metaiisl. L{BeTHbie Metamnsl. YyryH. Crans.
JlerupoBannsble ctanu. OKcUIbl U THAPOKCU B MeTaioB. Hemerasmisl. [IpocTeie BemectBa — HeMeTaiuibl. Yraepon. Kpemuuii. Azor. @ocdop. Kuciaopoa.

Cepa. @rop. Xnop. Kucnotueie okcuabl. Kucinopoacoaepsxkamue kucioTel. CepHast KUCIIoTa. A30THas KuciaoTa. BogopoaHbie coeIMHEHUST HEMETAJUIOB.



I'ereTmueckas CBA3b HCOPraHN4YCCKUX U OPraHUYCCKHX BECUICCTB.

XuMHA ¥ KU3HD
XuMH4YecKass MPOMBIIUICHHOCTh. XHMHYECKash TEXHOJOTHUS. XHMHKO TEXHOJOTHYECKHUE IPUHIIMITBI IPOMBIIUICHHOTO IOTY4YeHUsT MeTauioB. UepHas

metaiyprus. [IpousBoactBo uyryHa. Jlomennas neds. Arjgomepanus. [IpousBoactBo cramu. Kucnopoansiii koH BepTep. be3oTxomHoe mpou3BOACTBO.

Xumus B 0bITy. IlponykTsl nmutanus. beitoBast xumus. Otaenounsie MaTepuaisl. JIekapcTBeHHbIE Mpenaparbl. DKOJOTHYECKU MOHUTOpUHT. [IpenensHo

JIOITYCTUMbIE KOHIIEHTPALIUH.

JdemoHcTpaumu.

Mozeny HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX KPUCTAJUIMYECKUX PEHIETOK.

Mozenu MoeKy H30MEPOB U TOMOJIOIOB

Pa3nnyHble TUIIBI XUMUYECKUX pEaKLUi, BUACOOIBITH 110 OPraHUUYECKON XUMUHU.

OO0pa31bl METAIOB U UX COEAMHEHUH, CIUIABOB.

B3aumoneincTsue MeTamuioB ¢ KUCIOPOAOM, KUCIOTaMH, BOJIOM.

JlokazarenbcTBO aM(OTEPHOCTH AMIOMUHUS U €r0 THIPOKCHUIA.

B3aumopeiicTBue Meu U jkeje3a ¢ KUCIOPOAOM; B3aUMOJICHCTBUE MEIU U JKejle3a C KUCIOTaMHU (CepHasi, COJIsHas).

[Tonyuenue rugpokcuioB meau (1) u xpoma (1), okcuga menu.

B3anMozeincTBre OKCHI0B U THIPOKCUIOB METAJLIOB C KACIOTAMM.

JlokazarenbcTBO ampoTepHOCTH coequaennit xpoma(lll)

OO0pa3ibl HEMETALIOB.

Mogenu KpUCTaIIMYECKUX PELIETOK aliMa3a U rpadura.

[TonydyeHne amMmmuaka 1 XJa0pOBOJOPO/Ia, PACTBOPEHUE UX B BOJE, JOKA3ATENbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3THUX BEILECTB.
Coxuranue yrias U cepbl B KHCIOPOZE, ONPENEICHNE XUMUYECKUX CBOMCTB IPOAYKTOB cropaHus. B3anmozeiicTBue ¢ MeIbpl0 KOHIIECHTPUPOBAHHOM
CepHO KHCIIOTHI, KOHIEHTPUPOBAHHOM 1 pa30aBlIeHHON a30THOM KUCIOTHI.

OO0pa3ubl cpeAcTB OBITOBOM XMMUU, MHCTPYKIIMHU 110 UX TIPUMEHEHHUIO.

JlabopaTopHble ONBITHI.
1. V3yuenue BIUSHUS Pa3IUUHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHUX PEAKIIHi
2. Ormpenienenue peakiiy cpeibl YHUBEPCAIbHBIM HHAUKATOPOM.
3. T'maponus cosei.

IIpakTHyeckue padoTnl
1. TlpuroroBieHue pacTBOPOB C 33JJaHHOIN MOJIIPHON KOHILIEHTpaIHen».



2. Pemenue sKCrepruMEHTATBHBIX 33134 10 TeMe «MeTalbhy
3. Pemenne sxcnepuMeHTATBHBIX — 3a1a4 1o Teme «Hemeramipy

[IpakTuyeckue pabOThI CrPyNIUPOBAHBI B OJOKH — XUMHUYECKUE MPAKTUKYMBI, KOTOPBIE CITYKaT HE TOJBKO CPEJICTBOM 3aKPEIUICHHsSI YMEHUH 1 HaBBIKOB, HO

TAKXEC U CPCACTBOM KOHTPOJIA 3a KAUCCTBOM UX C(I)OpMI/IpOBaHHOCTI/I.

KouunyecTBo
NPAKTHYEeCKUX H
KosmnuecTBo yacos
N KOHTPOJIbHBIX
o
oy | Hassanne pasnena MoyJib HIKOIBHBINA YPOK pabor
U3 HUX
KP I1P
BCero Teopust NpaKkTuKa
1. | IloBTopenne kypca xumum | Boieuenue ywammxca B
10 knacca (1 gac) KOHKYPCHYIO AKTUBHOCTb,
OJIUMITHA/IBI.
Nunnuunposanue u
MOJIEPIKKA
HCCIIEI0BATENBCKON
NESATETbHOCTH IKOJbHUKOB B 1 1
paMKax peanu3alul UM
VHIUBUTYAJIHHBIX "
TPYIIIOBBIX
HCCIIEIOBATENbCKUX
MIPOEKTOB
Jenn COJIUJIAPHOCTH B
060oprOe ¢ TeppoprU3IMOM
2. | Teoperuueckue OCHOBBI | MexayHapOIHbIN JICHb 19 16 3 1 1
xumuu (19 4) pacrnpocTpaHeHus

10
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IPAMOTHOCTH

Nunnyuposanue u
MOJIEPKKA
HUCCIE0BATEILCKOMN
JesITeIbHOCTH IIKOJIHHUKOB B
paMKax peanu3aldd  UMHU
WHIUBUYaTIbHBIX u
PYIIOBBIX
HUCCIIEI0BATEILCKUX
MPOEKTOB

Jenp Pocculickol Hayku

Heopranuueckasi Xumms
(11 9)

Bcemuphbiii JIEHb
MMMYHUTETA

Jenp Pocculickol Hayku
be3onacHelil HHTEpHET

Nuannyuposanue u
MOAEPKKA
HCCIIEN0BATENbCKON
JEATEIbHOCTH IIKOJIBbHUKOB B
paMKax peanu3allii = HUMH
VMHIVBUAYaAJIBHBIX u
IPYIIIOBBIX
HCCIIEA0BATEIBCKUX
IIPOEKTOB

MexnyHapoaHbIit JICHb
TOJIEPAHTHOCTH

11
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4 | Xumus u Ku3Hb (3 4)

Nunnuuposanue u
MOJIEPKKA
HUCCIEN0BATEILCKON
JeSITeIbHOCTH IIKOJIHbHUKOB B
paMKax peanu3aldd  UMHU
WHIUBUyaTIbHBIX u
PYIIOBBIX
HUCCIIEI0BATEILCKUX
MPOEKTOB

Bcemupnslii J€Hb
MMMYHHTETA

Jlenp moOensl  COBETCKOTO
Hapora B BOB 1941-1945
TOJIOB.

BCEI'O:

35

4. KasengapHo-TeMaTHuecKkoe IUIAHHPOBaHUeE ¢ ONpeeieHHeM OCHOBHBIX BH/I0B YUeOHOM 1esTeIbHOCTH.

11 kiaace

Tembl, BXoAsIIME B JAHHBIN pa3aeln

OcHoBHOE conep:kanue
1o TeMam

XapakTepucTHKa OCHOBHBIX BUI0B
JesiTeJIbHOCTH YYEHUKA (Ha YPOBHE
Y4eOHBIX J1eiiCTBHI)

1.IToBTOpenue xypca xumuu 10

kiacca (14)

1. Teoperndeckue ocHOBBI xumMuu (19 4)

1.1. BaxkHelilnne XMMH4YeCKHE MOHSTUSA U 3aKOHBI (4 1)

XUMHYECKUN DJIEMEHT. ATOMHBIM HOMEep. MaccoBOe€ YnCIIo.

2. XUMHUYECKAHN DIIEMEHT.

‘ [IepeuncnaTs BaKHEHIINE
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Hyxmunpl. Pagnonyknuasl. M130Tonsl. 3aKOH COXpaHEHUS MaccChl
BEIECTB. 3aKOH COXpaHEHUs U TpeBpalieHus dHepruu. Jlegexr
MAaccCBhl.

[Tepunonnueckuii 3akoH. DIEKTpOHHAs KOH(DUTYpaIHs.
I'paduueckas snexTponnas popmysa. -, p-, d- u f-DnemeHTHI.
JlanTanonasl. AKTHHOU L. VICKYyCCTBEHHO MOJTYyYEHHBIE
aneMeHThl. BanentHocts. BogopoiHbie coeluHeHust

Bogieuenue ydamuxcs B KOHKYPCHYIO aKTUBHOCTD, OJIMMIIMABI.
I/IHI/IL[I/II/IpOBaHI/Ie " MOoAACPIKKA HCCHGILOB&TCHBCKOﬁ JACATCIIBHOCTH
IOKOJIbHUKOB B PpPaMKax pcaju3alilii HMU HWHIAUWBUAYAJIbHBIX U

IPpYNIOBBIX UCCIICA0OBATCIBCKUX ITPOCKTOB

Jlens conunapHocTu B 60pb0e ¢ TEppOpU3MOM

Hyxnuael. U3otomnbl. 3akoHbI
COXPAHEHUS MacChl U SHEPTHUU B
XUMHH.

3. [lepuoanyeckuii 3aKoH.
Pacnpenenenue 311eKTpOHOB B
aToMax 3JICMCHTOB MaAJIbIX U
OOJIBIINX TIEPUOIOB.

4. ITonoxxeHue B MepUOIUYECKON
cUCTEME BOAOPO/Ia, JaHTAHOUIOB,
AKTUHOMJIOB U UCKYCCTBEHHO
MOJIYYCHHBIX JIEMEHTOB.

5. BaneHTHOCTH 1 BaJICHTHBIE
BO3MO>KHOCTH aTOMOB

XapaKTePUCTUKH XUMUYECKOTO
anemeHTa. OOBSACHATH pa3Inyue MEeXIY
MOHATHSIMH «XUMUYECKUN DIIEMEHT,
CHYKIHI», «U30TOI». [IpumMeHsITh
3aKOH COXPaHEHHUsI MacChl BEIIECTB IpU
COCTaBJICHUH YPaBHEHHIN XUMHUYECKHUX
peakuuii. OnpenenasiTh MAKCUMaJIbHO
BO3MO>KHOE YHCJIO JIEKTPOHOB Ha
HHEPreTUYECKOM YpOBHE. 3alUChIBATh
rpaduyeckue 3JeKTPOHHbIE (POPMYIIbI
S-, p- u d-3;eMeHTOB. XapaKkTepu30BaTh
MOPSAIOK 3aMOJTHEHUS DJIEKTPOHAMU
SHEPIreTUYECKUX YPOBHEU U
noaypoBHe# B atroMax. OObICHSTH, B
4EM 3aKITI09aeTCs] (PU3UIECKUN CMBICTT
MOHSTHSI «BATEHTHOCTHY. OOBACHATS,
YeM OIPEIENIAIOTCS BAIICHTHBIE
BO3MO>XHOCTH aTOMOB Pa3HbIX
sneMeHTOB. COCTaBIIATh Tpaduyeckue
ANEKTPOHHBIE (OPMYIIBI a30Ta,
docdopa, KUCIIOPOIa U CEPHI, a TAKKE
XapaKkTepu30BaTh U3MEHEHHS PAIHyCOB
aTOMOB XMMHUYECKHX 3JIEMEHTOB I10
nepuoaaM u A-Tpymmnam
MIEPUOINYECKON TaOIHIIBI

1.2. Ctpoenmne BemecTBa (3 4)

Honnas cBs3b. KoBasienTHas (MossipHasi ¥ HEMOJSIpHAst) CBSI3b.
DOnekTpoHHas popMyna.

Meramnueckas cBsa3b. Bogopoanas cBsizb. [ ubpunuzanus
aTOMHBIX opOuTaneil. Kprucrasmibl: aTOMHBIE, MOJIEKYISPHBIE,
WOHHBIC, METAJUTMYECKHUE. DJeMeHTapHas sueiika. [lomumopdusm.
[Momumopdubie Mmogudukanuu. Amnorponus. Mzomepus.
T"'omonorus. XuMHYSCKHI CHHTE3

6. OCHOBHBIE BHJIbI
XUMHUYECKOM cCBs3U. MloHHas u
KOBAaJICHTHAs CBSA3b.
MerTannuueckas CBSI3b.
Bonopoanas cBsi3b.

7. ITpoCTpaHCTBEHHOE CTPOCHHE
MOJIEKYIL.

OOBACHATH MEXaHU3M 00Pa30BAHUS
MOHHOU U KOBAJICHTHOM CBSI3U U
O0COOEHHOCTH (PU3UYECKUX CBOMCTB
MOHHBIX U KOBAJIEHTHBIX COCAMHEHUM.
CocTaBiATh AJIEKTPOHHBIE (POPMYJIBI
MOJIEKYJI KOBJICHTHBIX COE€ITMHEHUM.
OOBACHATH MEXaHU3M 00Pa30BaAHUS
BOJIOPOJIHOM M METAJUIMYECKOM CBA3EU
1 3aBUCUMOCTH CBOMCTB BEIIECTBA OT




8. CTpoeHune KpUCTaILIOB.
Kpucranimyeckue pemeTku.
[TpuumHBI MHOTOOOpA3Us
BelecTB. JleMoHCcTpanum.
Monen HOHHBIX, ATOMHBIX,
MOJIEKYJISIPHBIX U
METAIINYECKUX
KPUCTANINYECKUX PEIETOK.
Mopenu MOIeKyJI H30MEPOB U
TOMOJIOTOB

BUJIa XUMUYECKOH CBsI3U. OOBIACHATH
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OpPraHUYeCKUX U HEOPraHUYECKHX
COEIMHEHH ¢ TOMOUIbIO
NPEJCTaBICHUN O THOPUAN3AUN
op6utaneii. OOBACHITH 3aBUCUMOCTD
CBOMCTB BELIECTBA OT TUIIA €TO
KPUCTAITTNYECKON PEIIETKH.
OOBSACHATH MPUYHHBI MHOTOOOpa3ust
BEIIECTB

1.3. Xumnueckue peakuum (3 4)

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuyu. Peakunn
pa3IoKeHus, COeTMHEHHUS, 3aMEIIICHHS, 0OMEeHa. DK30TepMUYECKUE
U 3HJO0TepMuYeckue peakiuu. ObpaTuMele 1 HeoOpaTUMbIE
peakuuu. TermoBoi a3 dext peakmuu. 3akon ['ecca.
Tepmoxumuueckue ypaBHeHus. Teruiora oOpa3oBanus. Temnora
cropanus. CKOpoCcTb XUMHUECKOHN peakliMi. AKTUBUPOBAHHbBIN
KOMIUIEKC. 3aKOH JeHCTBYOIINX Macc. Kunernueckoe ypaBHeHHe
peaxun. Katanuzatop. Maru6utop. 'oMOreHHBIN 1 TeTeporeHHbII
karanu3. Katanurtudyeckue peakunn. XMMUYECKOE PaBHOBECHE.
[Tpuanun Jle larense

MexayHapoIHbIN J€Hb PACIIPOCTPAHEHUS TPAMOTHOCTH
NHnnmunpoBanrne W MOJAEPIKKA MCCIIEIOBATEIbCKON JIEATEIbHOCTH
IIKOJIbHUKOB B paMKax peaJn3allid HUMU WHIAWBUAYAIbHBIX U

I'pyHIIOBBIX UCCICAOBATCIIbCKUX IIPOCKTOB

Jenn Poccuiickoil Hayku

9. Kimaccudukanus XuMHIEeCKIX
peaKuuii.

10. CxopocTh XUMHUYECKUX
peaknuii. Katanus.

11. Xumuueckoe paBHOBECHE U
YCIJIOBHSI €70 CMEIICHHUS.
Jdemoncrpamun. Paznuunsie
THUIIBl XUMHUYECKUX PEaKIni,
BU/JICOOTIBITHI IO OPTaHUYECKON
XUMUU.

JlabopaTopHBIi ONBIT.
N3yuenune BIUsHUS pa3IMIHbIX
(hakTOpOB HA CKOPOCTH
XUMUYECKUX PeaKni

[lepeuncnary npu3HAKK, TIO
KOTOPBIM KJIACCH(PUIHPYIOT
XUMHUYECKHE PEaAKIUH.

OOBSACHATH CYITHOCTh XMMHYCCKON
peakuuu. CoCTaBIsATh YPABHEHUS
XUMHUYECKUX PEAKIUH, OTHOCAIIUXCS K
onpeaenéHHomy tuiy. OOBSCHATH
BIIMSIHME KOHIICHTPALIMA PEareHTOB Ha
CKOpPOCTb TOMOTE€HHBIX U I€TePOTe€HHBIX
peakiuii. OOBACHSITH BIUSIHUE
pa3IMYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKINH, a TAKKE
3HauY€HHE MPUMEHEHHUSI KaTalnu3aTOpPOB
Y UHTUOUTOPOB HA MIPAKTHUKE.
OOBACHATE BIUSIHUE U3MEHEHHUS
KOHIIEHTPAllUX OAHOTO U3
pearupyronux BeIecTB, TEMIEPaTyPhI
M JaBJICHHS Ha CMEIIEHHE XUMHUYECKOT O
paBHOBECHSI

1.4. PacTBopsI (5 4)
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Hucniepcusie cucteMbl. PactBopsl. ['pyOouciepcHble CUCTEMBI
(cycrien3uu | 3myibcun). KommonaHeie pacTBOPHI (30J1H).
Anspo3onu. MossipHast KOHIIEHTpALUs. DIEKTPOJIUTHI.
OnekTponuTrdeckas auccounanusi. CTeneHb Iuccouanuu.
Koncranra nuccoumnanuu. Bonopoasslii mokasarens. Peakuuu
HOHHOTO oOMeHa. ['uaponu3 oprannyeckux BemecTs. [ 'uaponus
coJien

I/IHI/IHI/II/IpOBaHI/IC H MoAACPIKKaA HCCJ’IGILOB&TCJ’ILCKOﬁ ACATCIIbHOCTHU
IOKOJIbHUKOB B PpPaMKax pcajiu3alilii UMW HWHIAUBUAYAJIBbHBIX U
TPYHIIOBBIX UCCICAOBATCIILCKUX ITPOCKTOB

12. lucnepcHble CUCTEMBI.

13. CriocoObl  BBIpa)KE€HHUS
KOHLICHTPAIIUH PACTBOPOB.

14. Ilpakmuueckasn paboma 1
«IIpuroroBieHue pacTBOpPOB ¢
3aJJaHHOM MOJISIPHOM
KOHUEHTPALHEN».

15. DnexTponutuyeckas
nuccoranus. Bogopoaablii
MoKa3aTelb. Peakimyu HOHHOTO
obMeHa.

16. I'maponu3 opraHMYEeCKUx U
HEOPTaHUYECKUX COCTUHECHUM.
JlaGopaTopHble ONbITHI.

OrnpezenieHne peakifuu Cpebl

YHUBCPCAJIbHBIM UHIAUKATOPOM.

I'mpponus conent

XapakTepu30BaTh CBOMCTBA Pa3INYHBIX
BHJIOB JUCIIEPCHBIX CUCTEM, YKa3bIBaTh
MPUYUHBI KOATYJISIUH KOJJIOUJIOB U
3Ha4YEHHE ITOTO sBJIeHUs. Pematp
3aJ1auM Ha IPUTrOTOBJIEHUE pacTBOpa
onpeAcIEHHON MOJISIPHOM
KOHIIEHTpaluu. [ 0TOBUTH pacTBOp
3aJaHHOM MOJISIPHOM KOHIICHTpaIKH.
OOBSACHATDH, TOYEMY PACTBOPHI BEIICCTB
C MOHHOM M KOBAJICHTHOM MOJISPHOM
CBA3BIO MPOBOJSAT JIEKTPUUECKUN TOK.
Omnpenenars pH cpenbl ¢ TOMOLIBIO
YHUBEPCAIBHOTO UHAUKATOPA.
OOBACHATD C MO3UILMIA TEOPUU
ANEKTPOJIUTUYECKON TUCCOLMALIUU
CYLIHOCTh XMMUYECKUX PEaKIUH,
IIPOTEKAIOIINX B BOAHOU Cpeie.
CocTaBisATh MOJIHBIE U COKPALIEHHBIE
HWOHHBIC YpaBHEHUS PEAKIIHM,
XapaKTEPU3YIOUIUX OCHOBHBIE CBOICTBA
BOKHEUIIINX KJIACCOB HEOPTAaHUYECKUX
coeluHeHM. OnpenensaTh peakuio
Cpelbl pacTBOpa COJIA B BOJIE.
CocTaBnsATh ypaBHEHUS peaKLHii
TUAPOJIH3a OPTAaHUYECKUX U
HEOPraHWYECKHUX BEIECTB

1.5. DaexkTpoxummnuyeckue peakuuu (4 1)

["anbBaHMYecKuii 3nemMeHT. DnekTpobl. AHoa. Karon.
AKKyMynsTOp. TOMIMBHBIN 371€MEeHT. DIeKTpoXuMHusl. Psint
CTaHJAPTHBIX 3JIEKTPOAHBIX NOTEHIMAIOB. CTaHIapTHBIE YCIOBHS.
CrangapTHBIN BOJOPOIHBIN 31eKTpoa. Koppo3us MeTauios.
Xumuueckas u

IMEKTPOXUMUYECKAsE KOPPO3US. DIEKTPOIIN3

17. XuMuyeckue UCTOUYHHUKH
TOKa. Psi cTaHapTHBIX
3JIEKTPOIHBIX TOTEHLIUAIIOB.

18. Koppo3us metamuioB u eé
MpeAyNpeKaCHHE.

19. DnexkTponaus.

OOBACHATH MPUHIUI PaOOTHI
raJbBaHMYECKOTO DIIEMEHTA.
OOBACHATD, KaK YCTPOCH CTaHIApTHBIH
BOJIOPOIHBIN 351ekTpo. [Tonp30BaThCs
PSAIOM CTaHIAPTHBIX JIEKTPOIHBIX
MOTeHIUAI0B. OTIIHYATh XUMHUIECCKYIO
KOPPO3HIO OT JIEKTPOXUMUYECKOH.
OOBICHATH IPUHITUTIBI 3AITUTHI
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20. KonrpoJabHas padora 1 mo
Teme «TeopeTndeckre OCHOBBI
XUMHUN

METAJUIMYECKUX U3AETHIA OT KOPPO3UH.
OOBSICHATH, KaKUE MPOIIECCH
MMPOUCXOJAAT HA KATOJAC U aHOC ITPU
AIIEKTPOJIM3€E PACILUIABOB U PAaCTBOPOB
cosneil. CocTaBisTh CyMMapHbIE
yYpaBHEHUS PeakLUil IEKTPOIN3a

2. Heoprannueckasi xumus (11 u)
2.1. Metassl (6 4)

JIérkue u TsxkEnble MeTasuibl. JIETKOIIIaBKUE U TYrOILIaBKUE
METaJLJIBL.

Menp. Lunk. Turan. Xpowm. XKene3zo. Hukens. [InaTuna.
Cmnasel. Jlerupyromue

no6asku. UépHblie u 1iBeTHBIE MeTayuTbl. YyryH. Crains.
JlernpoBaHHbl€ cTaIU

NuaunnuupoBanue M MOJJIEpKKA UCCIENOBATEIBCKON JIESITETbHOCTH
IIKOJbHUKOB B paMKax pealv3aldud HMH HHIAUBHUAYAJIbHBIX U
FPYNIIOBBIX HUCCIE0BATEIBCKUX MTPOEKTOB

21. Obmas xapakTepucTHKa u
CIOCOOBI MOTYYCHHUSI METAJLIOB.

Memannypauueckue npeonpusimus
JHanvrneco Bocmoka,
[Ipumopckoeo Kpas

22. O630p METATUTMYECKUX
aneMeHToB A- u b-rpynm.

23. Menp. lunk. Tutan. Xpom.
JKeneso, HuKenb, IIaTHHA.
Jlobviua memannos 6
[Ipumopckom kpae

24. CritaBbl METAJLIOB.
[Ipouzeoocmeo cniaeos 6
[Ipumopckom Kkpae

25. OKcuabl ¥ TUAPOKCHIBI
METAJIOB.

26. IlIpakmuueckasn paboma 2
«Permienne 3kcriepuMeHTATBHBIX
3amadq mo teme «MeTautby.
JemoncTpanuu. O6pasisl

XapakTepHu30BaTh 00IIME CBOICTBA
METAJUIOB U Pa3bACHITh X Ha OCHOBE
IIPEJICTAaBIEHUIM O CTPOEHUH aTOMOB
METaJUIOB, METAJUTMYECKOM CBS3U U
METAIUTNYECKON KPUCTAINTMYECKON
peméTke. UnmrocTpupoBaTh
MIPUMEPAMH CIIOCOOBI TTOTYICHUS
METaJUIOB. XapaKTepru30BaTh
XUMHUYECKHUE CBOKCTBA MeTaIIIOB |A—
IlA rpynn u amOMUHUS, COCTaBISATh
COOTBETCTBYIOIINE YPAaBHECHUS
peaknuii. OOBICHITH OCOOCHHOCTH
CTPOEHUS ATOMOB XUMUYECKUX
3J€MEHTOB b-rpynn nepuoanyeckon
cucremsl /. 1. Menneneena.
CocTaBnsATh ypaBHEHUS PEaKLIUid,
XapaKTEPU3YIOIIUX CBOMCTBA MEIH,
LIMHKA, TUTaHA, XPOMa, KeJe3a.
[Ipencka3piBaTh CBOMCTBA CIIJIaBa, 3Has
ero coctaB. OOBSACHSATH, KaK
M3MEHSIOTCSI CBOMCTBA OKCHJIOB U
TUAPOKCHUJIOB METAJLIOB 10 IEPHOJaM U
A-TpymnnaM nepuoanuecKoi TaOIuIIbl.
OOBSACHATD, KaK U3MEHSIOTCS CBOWCTBA
OKCHJIOB ¥l TUJIPOKCHUIOB XUMHUUYECKOTO
AJIEMEHTA C MOBBIIIEHUEM CTENIEHU
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METaJJIOB M UX COCIUHCHUH,
cIUIaBOB. B3anMoelicTBue
METAJUIOB C KHCIOPOJIOM,
KHCIIOTaMH, BOJIOH.
JlokazarenbcTBO aM(OTEPHOCTH
ATIOMUHHUS M €T0 THIPOKCHIA.
BzaumosaeiicTBrue Meu U JKene3a
C KHUCIIOPOJIOM; B3aUMO/ICHCTBHE
MEJIH | JKeJie3a ¢ KUCI0TaMu
(cepHast, consiHas ). [Tomydyenue
ruapokcuaoB Meau (1) u xpoma
(II), oxcuma memm.
BzaumoneiicTBre OKCUIOB U
THAPOKCHIOB METAJIJIOB C
Kkucioramu. JlokazaTeabCTBO
aM(}OTEPHOCTH COSAUHEHUI
xpoma (III).

OKHCJIEHHS €r0 aToMa. 3aluchIBaTh B
MOJIEKYJIIPHOM U HOHHOM BUJIE
YpaBHEHUS XUMUYECKUX PEAKIUH,
XapaKTePU3YIOIIUX KUCITOTHO-
OCHOBHBIC CBOMCTBA OKCHJIOB U
TUJIPOKCUJIOB METAJNIOB, a TaKXke
AKCIEPUMEHTAIBHO JOKa3bIBaTh
HaJIA4Me dTUX CBOMCTB. Pacrio3naBaThb
KaTHOHBI COJICH C IIOMOIIBIO
Ka4eCTBEHHBIX PEaKIUii

2.1. Hemerasasl (5 4)

Hewmeramnsl. IIpocTele BemecTBa — HEMETAILIBL.

VYrnepon. Kpemuuii. Azor. @ochop. Kucnopoa. Cepa. @top. Xiop.
CepHas kucnora. A30THas KUCJIOTA.

BonopoHbie coeMHEHNST HEMETAIIIOB

BcemupHblii IeHb UMMYHUTETA
NHnnmrpoBanre U MOJIAEpKKA MCCIEA0BATEIbCKON NIESITENBbHOCTH

IOKOJIbHUKOB B PpPaMKax pcajlu3aliliid UMW HWHIAUBUAYAJIBbHBIX U
TPYHIIIOBBIX UCCICAOBATCIILCKUX ITPOCKTOB

27. O630p HemeTawioB. CBoiicTBa
Y IPUMECHEHUE BAKHEUIITHX
HEMETAaJJIOB.

28. Obuas xapakTepucTuKa
OKCHJIOB HEMETAIIJIOB U
KHCIIOPO/ICOACPKAIIUX KUCIIOT.
OxucnauTenbHble CBONCTBA
CEpPHOM M a30THOM KHUCIIOT.
Bonopoansie coennHeHus
HEMETAJUIOB.

29. 'eneTnueckas CBI3b
HEOPTaHWYECKHUX M OPraHUICCKIX
BEILIECTB.

XapakTepu30BaTh 00IIHE CBOWCTBA
HEMETAJUIOB U PA3bsCHATH UX Ha
OCHOBE IIPEJCTaBICHUN O CTPOCHUH
aroma. Ha3piBaTh 001acTH IPUMEHEHUS
BOKHEUIINX HEMETAJIOB.
XapakTepHu30BaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJLIOB U
KHUCJIOPOJICOAEPKALIUX KUCIIOT,
COCTaBJIATh YPaBHEHUS
COOTBETCTBYIOIIMX PEAKIINN U
OOBSICHATB MX B CBETE MPEACTaBICHUIN
00 OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusax U 3IEKTPOIUTUYECKON
nucconranuu. CoCTaBIATh YpaBHEHUS
peaxkui, XapakTepU3yoLIIX
OKHCJIUTENbHBIE CBOMCTBA CEPHOU U
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30. IIpakmuueckaa paboma 3
«Pemenne sKcriepuMeHTAIBHBIX
3amay mo teme «HemeTamiboy.

31. KonTpoabHasi padora 2 1o
Tteme «Heoprannueckas XumMus».
JemoncTpanuu. O6pasisi
HEeMeTaJLI0B. Moaenn
KPUCTAUIMYECKUX  PEIIETOK
anMasza u rpagurta. [lomyuenue
aMMHaKa ¥ XJI0pOBOJOpO/Ia,
pacTBOpeHHE UX B BOJIE,
JI0Ka3aTeJIbCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Coxuranue yrist 4 cepsl B
KHCIIOPOZE,  OIPENEICHHE
XUMHUYECKHUX CBOMCTB IIPOYKTOB
cropanus. B3zaumogeiictue ¢
MEJbI0 KOHIICHTPUPOBAHHOMN
CEPHOU KHUCIIOTHI,
KOHLICHTPUPOBAHHOU U
pa30aBIIEHHOI a30THOM KUCIOTHI

Hobvlua 30n10ma u armaszos 8
Kpacnoapmerickom pauone.
Ucmopus pabomul npuucka no
000blYe 3010Ma U AIMA308.

a30THOM KUCIOT. XapaKTepu3oBaTh
M3MEHEHUE CBOMCTB JIETYYUX
BOJOPOAHBIX COCIMHEHU HEMETAIIIOB
10 IepUoay U A- rpynmnam
MEPUOINYECKON cucTeMbl. Jloka3pIBaTh
B3aUMOCBS3b HEOPraHUYECKUX U
OPraHNYEeCKUX COCIUHECHUM.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peakuuii, OTpakaroluX B3aUMOCBS3b
HEOPraHUYECKNX U OPraHUYECKUX
BEIIECTB, OOBSACHATH X HAa OCHOBE
TEOPUH JIEKTPOIUTHUECKOU
JIMCCOITMAIIMY U TIPEJICTABIICHU 00
OKHUCJIUTENBHO-BOCCTAHOBUTEIbHBIX
npoueccax. [Ipakrnuecku
pacno3HaBaTh BEIIECTBA C IOMOUIBIO
KAueCTBEHHBIX PEaKLUi HA aHUOHBI

3. Xumus u ku3ub (3 4)

XuUMHUUYECKask IPOMBIIUIEHHOCTb. XUMHUUYECKas TeXHOIorusa. Y€pHas
Merautyprus. JJomennas neus. Arnmomepanus. KncnopoaHsiii
KOHBepTep. be30TxonHo0e IPOU3BOACTBO.

DKOJIOTM4YEeCKUI MOHUTOPUHT. [IpenensHo nonycTumsle
KOHILICHTpaLuu

32. Xumusl B IPOMBIIUIEHHOCTH.
[IpuHIMIBI XUMUYECKOTO
MIPOU3BOICTBA. XUMHKO-
TE€XHOJOTHYECKUE TPUHIHUIIBI
MIPOMBIIIJIEHHOTO MOJIy4YEHUs
MeTauioB. [Ipon3BoicTBO UyryHa

OOBACHATH HayYHbIE TPUHIIUIIBI
MIPOM3BO/JICTBA Ha IpUMeEpe
IIPOU3BOJICTBA CEPHOM KHCIIOTHI.
[lepeuncnsaTh NPUHIUIBI XUMUYECKOTO
IIPOU3BOJICTBA, UCIIOJIb3yEMBIE NTPU
MOJIYYEHUH YyTyHa.
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I/IHI/IL[I/II/IpOBaHI/Ie U INOAACPIKKa HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH
IOKOJIbHUKOB B PpPaMKax pcajiu3alilii HMHU HWHIAUWBUAYAJIBbHBIX U
TPYHIIOBBIX UCCICAOBATCIILCKUX ITPOCKTOB

BcemupHblii 1IeHb UIMMYHHTETA
Jenb modenbl copeTckoro Hapoga B BOB 1941-1945 ronos.

n CTajiu.

33. Xumus B ObITy. XUMHYECKast
POMBILIICHHOCTb U
OKpy’Karolas cpeja.

Bruanue xumuueckux
npouzeoocme Ilpumopckozo kpas
HA OKPYAHCAIOUYIO Cpedy
[Ipumopckozo Kpas

34. WToroBelil ypok 1o Kypcy
xumuH 11 kiacca.
JemoncTpanuu. O06pasis
CpeICTB OBITOBOW XMMHH,
WHCTPYKLHUU MO UX MPUMEHEHHUIO.

CocTaBiATh ypaBHEHUS XUMHUECKHUX
peaKuuii, MPOTEKAIOIINX MPU
MOJIYYE€HUH YyTYHA U CTaJIH.
CobOmronaTh mpaBuiia 0€30MacHOM
paboThl CO CpeacTBaMu OBITOBOM
XHUMHH.

OOBACHSTH MPUYUHBI XUMHUYECKOTO
3arpsi3HEHUS BO3AyXa, BOJAOEMOB H
ITOYB.
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