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IMosicuuTenbHAA 3aIHCKA

Pabouas mporpamma mo xumuu ans 10-11 xmaccoB cocraBieHa B COOTBETCTBHHM C
denepanbHbBIM KOMIOHEHTOM ['OCYZapCTBEHHOr0 cTaHAapTa OCHOBHOTO OOIIEro o0pa3oBaHUs, Ha
ocHoBe [IpumepHO#i TporpamMmbl OCHOBHOTO O0OIIEro oOpa3oBaHUs MO OMOJIOTMHM M Ha OCHOBE
[Iporpammer kypca xumuu st 10-11 xmaccoB 001eoOpa3oBaTeNbHBIX yUpexkacHUN (0a30BbIi
YPOBEHB).

Jannass pabouass mporpaMma KOHKPETU3HPYET  COIEpXKaHUE MPEIMETHBIX  TEM
00pa3oBaTeNbHOIO CTaHAApTa, JaeT paclpeleleHne YYeOHBIX 4YacoB IO pas3jenaM Kypca u
MOCJIeIOBATEIbHOCTh U3YUYCHHUSI TEM U Pa3/IeioB yUeOHOro mpolecca, BO3pacTHBIX OCOOCHHOCTEH U
KU3HEHHOTO OTIBITa YYAIIUXCS OCYKJICHHBIX.

H3yuenuexumuunadazoeomyposnecpeonezo(noinozo)oou,eco00pa3o6anuaAHanpasieHon
aoocmudicenuecneoyruuxyeneil:
*0CBOEHM I3 H A HH i OXMMHUY€CKOM COCTaBIIAIONICHECTECTBEeHHOHAYYHOMKAP TUHBIMUPA, BAKHEUTIINX X
MMUYECKUXITOHITHUAX,3aKOHAXU TEOPHUSX;
*0BJIaIeHHUSIY M € H 1 1M U TIPUMEHSTHII0TYYeHHbIE3HAHU S 00 bSICHEHUSPa3HOOOPA3HBIXX MMU Y€ CK U X SIB
JICHUIY CBOMCTBBEILECTB,0LICHKUPOIIH
XM MUY BPa3BUTUHUCOBPEMEHHBIXTEX HOJIOT UM 0JTy4 €HUNHOBBIX MATEPHUAIIOB;
*Pa3BH THATIO3HABATEIILHBIXUHTEPECOBU HHTEIUICKTY ATbHBIX CIIOCOOHOCTEHBITPOIIECCECAMOCTOSITEITHHOT OTTP
MOOPETEHUSIX UMUYE€CKU X 3HAHU K CHCITIONb30BAHNEMPA3IMUHBIX UICTOYHUKOBUH(OPMALIUY, BTOMYHCIIE
M KOMIIbIOTEPHBIX;
*BOCIHMTAHM S YOSKIEHHOCTURIO3UTUBHONPOIMX UM U BKM3HH COBPEMEHHOT000IIIECTBA,HEOOX OIUMOCT
MXUMUYECKUTPAMOTHOTOOTHOILICHUSIK CBOEMY3I0POBBIOH OKP YK a0 L€ ¥ CPEIE;
*IPUMEHEHH AN O0JYyYeHHBbIX3HaHM il 1 yM eHH il [y0e3011aCHOr oM CIIOb30BaHHSBEILIECTBY MATEPHATIO
BBOBITY,CEITECKOMX 03CTBEN HAIIPOU3BOICTBE,PEIICHUSTT PAK THYECKHUX 33/Ia9BIIOBCETHEBHOMK M3 HH, TTPE
TyIpeKISHUSSIBIICHHI, HaHOCSIIIMX BPEI3I0pPOBbIOYENIOBEKAN OKp Yy KatolIecpee.

TEMATHUYECKUI ITJIAH

Temarnueckoe niuanupoBanue no xumun 10 kiace

Ne Pa3nen, rema ypoka KomnnuecTBo
ypoka 4acoB
Paznen 1. Beenenue 0.5
Pasznen 2. CTpoeHne opraHn4ecKiX COeMHEHNHI 0.5
Pasnen 3. Peaknuu opraHuM4ecKuxX COeIMHEHUH 0.5
Pasznen 4. Yrnesogopozs! 0.5
Paznen 4. Kucnoposcoaep:kariue CoeTHHCHIS 1
Paznen 4. Yruesoasl 0.5
Pazgen 5. AzoTrconepkaiiue coequHEHUs 0.5
Paznen 6. bruonornuecku akTUBHBIE COCTHHEHUS 0.5
Hrtoro 4,5

Temarnueckoe miaHupoBaHue mo xuMuu 11 kiacc

Konuuec
No HaumenoBanus Tem u TBO
ypoka YPOKOB 4ACOR
1 Tema 1. CoBpeMeHHBIe TIPEACTABJIEHUS 0 CTPOoeHHH aToMa. [lepuonnyeckuii 3aKoH 1
u [1ICXD JI.1. MenaeneeBa
2 Tema 2. CTpoeHue BellecTBa 1
3 Tema 4. XumMuueckne peakuuu 1
4 Pemenue 3anau 1.5
Hroro 4,5




Conep:kanue nporpamMMbl y4e0OHOT0 Kypca
Temal. CTtpoenue aTroma u nepuoanyeckuii 3akon /I. U. MenneseeBa
OcHOBHBIE CBeJEHUS O CTPOEHMH aToMa. faApo: MPOTOHBI U HEUTPOHBI. M30TOMNBI. DJIEKTPOHBI.
OnexkTpoHHas 000JouYKa. DHEpreTHuecKkuil ypoBeHb. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB 4-T0 U 5-r0 mepuoAoB nepuoandeckoit cucremsl . 1. MenneneeBa
(nepexoHbIX 31eMeHTOB). [loHsTHE 00 OpOUTAAX. S- U P-OpOUTAIN. DIEKTPOHHBIE KOHPUTYpaLun
aTOMOB XMMHYECKHUX JIEMEHTOB.
Ilepuoanueckuii 3axoH /.. MeHes1eeBa B cBeTe Y4E€HHS 0 CTPOCHUH aTOMA.
Otkpeitue [. M. MengeneeBbiM nepuoandeckoro 3akona. [lepuonnueckas cucremMa XUMHUYECKHX
anemenToB JI. V1. Menneneesa - rpadudeckoe 0TOOpaKeHHE EPHOIUIECKOTO 3aK0OHA. DU3NUECKHI
CMBIC]I TIOPSAJIKOBOTO HOMEpa »JJIeMEHTa, HOMEpa IMepuoja W HoMepa Trpymnnbl. BaneHTHbIE
ANEeKTpOHBl. [IpUYMHBI HM3MEHEHHs CBOMCTB DJJEMEHTOB B Iepuojax U Tpymnmnax (TJIaBHBIX
MOArpynmnax).
[Tonoxxenne BOAOpOJa B TEPUOAUYECKOM CHCTEME. 3HAUYEHUE NEPUOAMYECKOr0 3aKOHa U
[IEPUOJAUYECKON CUCTEMBbl XMMHUYecKuX 3ieMeHToB [I. M.MenneneeBa il pa3BUTHS HAyKu U
ITIOHUMAaHHUS XUMUYECKON KApTUHBI MUDA.
Tema 2. CTpoeHue BelecTBa
HNonnasi xuMuuyeckasi cBsi3b. Kartuonel u aHuoHbl. Krnaccudukamus wnoHoB. HoHHBIE
KpUcTajuinueckue pemerku. CBOKWCTBa BEIIECTB C 3TUM TUIIOM KPUCTAJUTMYECKUX PEIIETOK.
KoBaneHTHasi XumuYeckasi CBA3b.JJEKTpOOTpULATENbHOCTh. [lonsipHas u  HemodsipHas
KoBaJieHTHbIE CBsi3U. Jlumonb. [lonsipHOCTH CBS3M W TMONSPHOCTh MOJICKYJIbl. OOMEHHBIN H
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHMs KOBAJIEHTHOM CBSI3U. MoONIeKyIsIpHbIE 1 aTOMHBIE
KpUcTajuinueckue pemerku. CBONCTBA BEILIECTB C STUMU TUIIAMH KPUCTAITMYECKUX PEIIETOK.
Mertannuyeckasi XumMuuieckasi ¢Bsi3b. OCOOEHHOCTH CTPOEHUSI aTOMOB METaJUIOB. MeTajnueckas
XUMHUYECKas CBSI3b U METAIUIMYECKAsi KpUCTAIUINYecKast perieTka. CBONCTBA BEIIECTB C 3TUM TUIIOM
CBSI3H.
Bongoponnas xumMu4eckas cBsi3b. MeXMOJIEKyIsIpHAas U BHYTPUMOJIEKYJISIpHAsi BOJOPOAHAS CBA3b.
3HaueHue BOJIOPOJAHOM CBS3U JUIsSl OpTaHU3aLUU CTPYKTYP OMOMOIMMEPOB.
Hoaumepsl. [lnacTMacchl: TEPMOIUIACTHI M PEAKTOILIACTBI, MX MPEACTABUTENN U NPUMEHEHUE.
Bonokna: mnpupoanbsie (pacTUTENbHBIE M JKUBOTHBIE) W XUMHUYECKHE (MCKYCCTBEHHBIE H
CUHTETUYECKUE), UX MPEICTABUTEIU U TPUMEHEHUE.
I'a3000pa3Hoe cocTosiHue BellecTBa. Tpu arperaTHbIX COCTOSTHUS BOJIbl. OCOOCHHOCTH CTPOCHHMS
ra3oB. MossspHBIi 00beM ra3000pa3HbIX BEILECTB.
[Ipumepsl Ta3000pa3HBIX MPUPOJAHBIX CMECEH: BO3yX, MPUPOIHBIN Ta3. 3arps3HeHue aTMOC(hepsl
(KUCTIOTHBIE JOXKIM, MapHUKOBBIM 3¢¢ekT) n Ooppbda ¢ HuM. IIpencraBurenu ra3000pa3HBIX
BELIECTB: BOJIOPOJ, KHCIOPOJ, YIJIEKUCIbIN Ta3, aMMuak, 3TwieH. VX monydeHue, coOupaHue u
pacro3HaBaHue.
Kunkoe cocrosinue BemecrBa. Bona. [Torpebnenne Bobl B OBITY M Ha POU3BOACTBE. JKECTKOCTh
BOJIBI U CIIOCOOBI €€ yCcTpaHeHusl. MUHepaIbHbIE BOJIbI, UX MCIIOIH30BAaHUE B CTOJIOBBIX U JICUCOHBIX
LETAX.
’Kunkue Kkpuctamibl U UX IPUMEHEHHE.
TBepaoe cocrosinue BemecTBa. AMop(dHbIe TBepAble BEIIECTBA B MPHUPOJE U B )KU3HU UYEIOBEKA,
UX 3HaYeHUe U npuMeHeHue. Kpucramimueckoe CTpOCHHE BEIIEeCTBa.
JAucnepcHble cucrembl. [lorsTHe 0 mucnepcHbIX cuctemax. JucnepcHas ¢asa u aucrnepcuoHHas
cpena. Krnaccudukanus IUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperatHoro COCTOSHUS
JUCTIEPCHOM cpenbl U JUCTIEpCUOHHOM (a3bl. ['pyboancrnepcHble CUCTEMBI: SMYIbCUU, CYCIIEH3HH,
a’pO30JIH.
ToHkOAMCIIEPCHBIE CUCTEMBI: TE€IIU U 30JIH.
CocraB BemecTBa M cMeceil. BelectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
ITOCTOSIHCTBA COCTAaBa BEILECTB.
[TonsTHe «HONS» W €€ Pa3sHOBUIHOCTU: MaccoBas (OISl DJIEMEHTOB B COCIWHEHUU, OIS
KOMITOHEHTa B CMECH - JOJsl MpUMeceil, 1071 paCTBOPEHHOI'O BEIIECTBA B PacTBOpE) U 0OBbEMHas!.
JloJis BBIXOJ1a MTPOJIYKTA PEAKIIMK OT TEOPETUUYECKHU BO3MOXKHOTIO.
Tema 3. XumMnyeckue peakiuu



Peakuumn, waynme 0e3 W3MeHEHUs! €cOCTaBa BeleCTB.AJUIOTPOIHUS U  QUIOTPOMHBIE
BUgon3MeHeHH. [IpUYMHBI alIOTPONMK Ha TpuMepe MoAu(UKAIUN KUCIOpoaa, yriepoia Hu
dbocdopa. O30H, ero Ouonoruveckas poiib. i3oMepsl 1 u3omepus.

Peaknmu, waymme ¢ H3MeHeHHME C€OCTaBa BellecTBa. Peakiuu coequHEHUs, paslioKeHUs,
3aMelIeHrsT W OOMEHa B HEOPraHWYECKOW M OpPraHMYecKor XuMmuu. Peakimuu 5K30- H
sHpoTepMuueckue. TermoBol 3((eKT XMMHYECKONW peaklMd W TEPMOXHUMHYECKUE YpaBHEHHS.
Peakunu ropeHus, Kak YaCTHBIN CIydail 9K30TEPMUYECKHUX

peaKkuuid.

CkopocTh XUMHYECKOH peaknuu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakuud OT MPUPOIBI
pearupyromux BeIeCTB, KOHIIEHTPALMH, TEMIIEPATypPhl, TUIOMAAN TOBEPXHOCTH COIPUKOCHOBEHUS
u karanuzaropa. Peakuuu roMo- u rereporeHsble. lloHsTHe O KaTanusze W KaTaau3aTropax.
depMeHTHI KaKk OMOJIOTHYECKHE KaTaTu3aTopbl, 0COOEHHOCTH UX (PYHKITMOHUPOBAHMS.
OOpaTtumocTh XuUMHYecKMX peakuuil. HeoOpaTumbie M oOpaTUMble XMMHUYECKHUE PEaKIIHH.
CocTosiHHEe XMMHYECKOT0 paBHOBECHS JIsi 00paTUMBIX XUMUYECKUX peakinii. CriocoObl cMeleHus
XUMHYECKOTO paBHOBECHs] Ha TMpUMEpe CHHTe3a aMMuaka. [loHsTue 00 OCHOBHBIX HAYYHBIX
MIPUHLHUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAaKa UJIN CEPHON KHCIIOTHI.

Posabs Boabl B xumuveckoil peakuuu. VcTuHHBIE pacTBOpbl. PacTBopuMoOcTh M Kiaccudukanms
BEILECTB 10 ’TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.
DNEKTPONUTHI U HEAIEKTPOIUTHL. DIEKTPOJUTHYECKas Aruccounanusi. KucioTel, OCHOBaHUS U COJIH
C TOYKH 3PEHUS TEOPUU EKTPOJUTUUECKON AUCCOLMALINH.

XUMHUYECKHUE CBOMCTBA BOJBI; B3aUMOJICUCTBHE C METAJJIaMHU, OCHOBHBIMU M KHUCJIOTHBIMHU
OKCHJaMH{, pa3jokeHue U o0pa3oBaHHE KpUCTAJIOTHApATOB. Peakuuu ruapatanuu B
OPraHU4eCKON XUMHUH.

I'uaposn3 opraHnyecKux U HeopraHuyeckux coeannenmii. Heooparumeiii ruapomm3. OOpaTuMBbIi
TUAPOJIU3 COJiel. ['MApONU3 OpPraHUYeCKUX COCIUHEHUW M €ro MPAaKTUYECKOE 3HAYCHUE I
MOJIyYEHUsI TUAPOIU3HOIO CIIUpPTAa U MbUIAa. bronornyeckas poib TMApOJN3a B IJIACTUYECKOM M
SHEPreTHYECKOM OOMEHE BEIIECTB U DHEPTHUH B KIIETKE.

OKuCIUTEIbHO—BOCCTAHOBUTEIbHbIE peakuuu. CreneHb okuciaeHusd. OnpeneneHue CTENeHH
OKHUCIIeHUs 10 Gopmyne coequHeHus. [[oHATHE 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUSIX.
OxkuciieHre U BOCCTaHOBJICHUE, OKUCIUTENb U BOCCTAHOBUTEIb.

DJIEKTPOJIM3. OJIEKTPOIN3 KaK OKUCIMTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC. JIEKTPOJIN3
pacIuiaBoB U pacTBOPOB Ha NpuMepe xjiopuaa Hatpus. [IpakTrueckoe NMpUMEHEHHE JIEKTPOIN3a.
DNEKTPOIUTHYECKOE MMOTYyYEHUE aTIOMUHHUS.

demonctpauuu. [IpeBpamenne kpacHoro ¢ocdopa B 6enbiii. O30HaTOp. Mojenn MOJIEKy H-
Tema 4. BemecTBa u ux cBoiicTBa

Metaubl. B3aunmoneicTBre METAIOB € HEMeTaulaMH  (XJIOPOM, CEpPOM M KHUCIOPOJOM).
B3aumoaeicTBue MENOYHbIX U IIETOYHO3EMENIBHBIX METAJIJIOB C BOJOM. DIEKTPOXUMUUECKUH Psijt
HanpsDKEHUW  METa/uioB.  B3aMMoJelcTBME METa/uIOB C  pacTBOPaMHM  KHCJIOT M COJIEH.
AnromuHOTepMESL. B3anMoneiicTBre HATPHUS C ITAHOJIOM U (PEHOJIOM.

Koppo3ust meraisioB. IloHSiITHE O XMMHYECKOM M DJIEKTPOXMMHUYECKOM KOPPO3UU METAJIIOB.
CriocoOBI 3aIUTHl METAILIOB OT KOPPO3HH.

Hemeraanbl. CpaBHHUTENbHAs  XapakTEpPUCTUKA TaJOr€HOB Kak  HaumOoliee  TUMHUYHBIX
npencraBuTeneld HemeTawioB. OKHCIMTENTbHBIE CBOMCTBA HEMETAUIOB (B3aMMOICHCTBHE C
MeTaJUIaMH M BOJIOPOJIOM). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAILIOB (B3aMMOICHCTBHE C OoJee
3IEKTPOOTPHUIIATEIbHBIMA HEMETAJIJIAMU U CJIIOKHBIMH BEIIECTBAMU-OKUCITUTESIMU ).

Kuciorsl Heopranudeckue u oprannuyeckue. Kinaccudukanms Kuciaor. XMMUYECKHE CBOMCTBA
KHUCJIOT: B3aMMOJICHCTBHE C METAJJIaMHU, OKCHJIaMH METaJJIOB, TUJIPOKCUIAMU METAILJIOB, COJISIMH,
cnuptamu (peaknus stepudukanun). OcoOble CBOMCTBA a30THOW W KOHIIEHTPUPOBAHHOW CEPHOM
KHUCJIOTBI.

OcHoBaHMsl HeopraHunyeckue u opraHuveckue. OCHOBaHUSA, UX KiIaccHPUKanusi. XUMHYECKUE
CBOWCTBA OCHOBAHUM: B3aUMOJCHUCTBUE C KHCIOTAMH, KHUCIOTHBIMU OKCHUIAAMU M COJISIMH.
Paznoxxenre HEpaCcTBOPUMBIX OCHOBAHUM.

Coum. Knaccudukanus coseii: cpeaHue, KUCIble U OCHOBHBbIC. XHMHYECKHE CBOWCTBA COJICH:
B3aUMOJICHCTBUE C KHUCIOTaMH, LIeJI0YaMH, MeTaulaMu U cojisiMu. lIpencraButenu coseid u ux



3HaYeHHE. XJIOPUJT HATPHsl, KapOOHAT KabIus, pocdaT Kaabliys (CPETHUE COJIH); THIPOKAPOOHATHI
HATpUsI U aMMOHHSI (KHCTIbIE COMN); TuApokcokapOonar meau (II) - mamaxut (OCHOBHAS COJIb).
KauecTBeHHBIE peakiuu Ha XJIOpUI-, CyIb(ar-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHSI, KATHOHBI
xenesa (I1) u (IID).

I'eneTuyeckasi cBsI3b MeKAYy KJIACCAMH HEOPraHMYeCKHX M OPraHMYecKHX COeJIMHEHUId.
IloHsiTHE O TEHETUYECKOM CBA3M M TIEHETUYECKUX psaax. ['eHeTnyeckuil psa MeTaia.
['enetnueckuit psg Hemetaiia. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHMYECKOM XUMUH.
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