1. IlnanupveMbie pe3vabTATHI OCBOCHUS VIEOHOr0 NMpeaMeTa « XUMUD)

B pe3yabTaTe U3ydeHUusd XUMHH YYCHHK T0/I7KCH
3HATb:

* gadicHelluue XumuiecKkue ROHAMUA: BEIECTBO, XUMHUUECKHI 3JIEMEHT, MOJICKYJIa, OTHOCHTEIIbHBIC aTOMHAS
" MOJICKYJISIpHAdA MacCChbl, HOH, aJlJIOTPOIHA, U30TOIIbI, XUMHUUYCCKAaA CBA3b, JICKTPOOTPHUIATCIbHOCTD,
BAJICHTHOCTH, CTETICHb OKHCIICHUSI, MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJICKYJISIPHOTO U
HCEMOJICKYJIIPHOTO CTPOCHUSA, PACTBOPLI, 3JICKTPOJIHUT U HEIJICKTPOJIUT, SJICKTPOJIUTHYCCKAA JUCCOUAIMA,
OKHUCITHTEIb U BOCCTAHOBUTEb, OKHCIICHHE H BOCCTAHOBIICHHUE, TEINIOBOH 3((GEKT peakuuu, CKOPOCTb
XMMHYECKON peaKIny, KaTajln3, XHMHYECKOe paBHOBECHE, YIIIEPOIHBIN CKeleT, QyHKINOHAIbHAS TPYIIIa,
M30MepHsi, TOMOJIOTHS;

® OCHOG6HblE 3aKOHbl Xumuu: COXpaHCHNA MAaCChl BEUICCTB, ITIOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH;,

* OCHOGHbBlE MEeOPUU XUMUU: XUMUYECKON CBS3H, JIEKTPOJIUTHUYECKON TUCCOLUALIMU, CTPOCHUS OPTraHUYECKHX
COCIMHCHHIL,

* gadicHellue 6euiecmea U Mamepuaibl: OCHOBHbIE METAJLIBI U CILIABBL, CEpHAs, COJISIHAsA, a30THAsA U YKCyCHast
KHCIIOTHI; IIEJI0YH, aMMHAK, MUHEPAJIbHBIC YIOOpEHUs, METaH, YTHJICH, alleTUIICH, OCH30J1, 3TaHOJI, JKUPBI,
MBLJIa, TTF0K033, caxapo3a, Kpaxmall, KJIeTdyaTKa, OeJIKH, HICKyCCTBEHHBIC U CHHTETHYSCKHE BOJIOKHA, KAYIYKH,
IUIACTMACCHI;

YMerh:
* Ha3bleamp U3yYEHHBIE BEIICCTBA M0 «TPUBUATIBHOMY UM MEXITYHAPOIHON HOMEHKIIATYPE;

° onpeOeJmmb: BaJICHTHOCTDb U CTCIICHb OKUCJIICHUA XUMHWUYCCKHX 3JICMCHTOB, THUII XUMHYECKOU CBS3H B
COCAUHCHMUX, 3apsJ] HOHA, XapaKTCP CPEAbI B BOAHBIX pACTBOPAX HECOPTraHNUYCCKUX COGZ[HHCHHP’I, OKHCIHTEIb U
BOCCTAHOBUTECIIb, MPUHAAJICKHOCTE BCIICCTB K Pa3HbIM KJIACCOM OPraHUYCCKUX COGHHHGHHﬁ;

* Xapakmepu3z0eamup: SJIEMEHTHI MAJIbIX IIEPUOJOB 110 UX MOJ0KEHUIO B [leproauueckoil cucreme
J.M.Menpeneesa; o0uiye XuMUYeCKIe CBOMCTBA METAIJIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB OPTaHUYECKUX U
HEOPraHWYECKUX COCAUHEHUI;

* 00bACHAMb: 3aBUCUMOCTDb CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHHUS; IPUPOAY XUMUUECKOHN CBS3H
(MOHHOM, KOBAJICHTHOM, METAJITUYECKOH ), 3aBUCUMOCTH CKOPOCTH PEAKIINH M TMOJI0KEHUSI XUMHUYIECKOTO
paBHOBECHSI OT PA3IMYHBIX (PAaKTOPOB;

* @bINOJIHAMb XUMUUECKUTL IKcnepumernm 110 PACIIO3HABAHUTIO HCOPTaHUYCCKUX U OPraHUYCCKHUX BCUICCTB,

* BPOEOOUMb CAMOCTOATENBHBIN MOUCK XMMUYECKOH HH(OPMAINK € UCTIOJIb30BAaHUEM PA3INYHBIX HCTOUHUKOB
(Hay4yHO - MOMYJSAPHBIX U3/IaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MIHTepHETA); HCIOIB30BATh
KOMIIBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Mepeiaud XMMUYEeCKOH HH(OpMAIK U €€ MTPECTaBICHUS B
pa3anyYHbIX (hopMax;

HCIO0Jb30BATDH npnoﬁpeTeHHHe SHAHUA U YMECHUA B HpaKTquCKOﬁ JesATeJIbHOCTH U NMOBCETHEBHOI
JKHU3HU:

* U1 OOBSICHEHUS! XUMHUECKUX SIBJICHUH, TPOUCXOIAIINX B IPUPOJIE, OBITY U Ha MMPOU3BOJICTBE;
* OIIPEACIICHUs IPOTEKAHNUS XUMUUECKUX NIPEBPAIICHUN B PA3JIMYHbIX YCIOBUAX U OLIEHKHU UX MOCIIEICTBU;

* SKOJIOTMYECKH IPaMOTHOIO MOBE/ICHUS B OKPYKAIOIIeH cperie;



* OLICHKU BJIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIel Cpeibl H OpraHu3M YeJIOBeKa U IPYTrue *KUBbIE
OpTraHU3MBI;

* 0€30MIaCHOTO 06paH_IeHI/I$I C 'OPIOYUMHU U TOKCUYHBIMHU BEIICCTBAMU, J'Ia60paTOpHBIM O60py,I[OBaHI/IeM;
¢ IPUT'OTOBJICHUA PAaCTBOPOB SaﬂaHHOﬁ KOHLCHTPALlUX B 6BITy M HA IPOU3BOJICTBEC,

* KPUTHUYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POPMALINH, TOCTYIAIONIEH U3 Pa3InYHBIX UCTOUHUKOB.

I1. Coaep:xanue y4eOHOT0 mMpeaMeTa « XuMHUI»

Temal CtTpoeHue aToma
Amom — cnoxcuaa wacmuya. SlApo u >0eKTpoHHAsT 000704YKa. DJIEKTPOHBI, MPOTOHBI U HEHUTPOHBI.

Mukpomup u makpomup. lyanusm yactuil MUKPOMHUPA.

Cocmosanue Inekmponos 6 amome. DIEKTpOHHOEe 00mako u opOutanb. KBaHtoBble umcna. dopma
opbutaieit (S, p, d, f). DHepreruueckrie ypoBHU U 1OAYpoBHU. CTPOEHHE AIEKTPOHHBIX 000JOYEK aTOMOB.
DNeKTpOoHHbIE KOHUTypauuu atoMoB siemMeHTOB. [lpunmun Ilaynu u npaBuno ['yHma. DnekTpoHHO-
rpadudeckre GOpMyIIbl ATOMOB 3JIEMEHTOB. DJICKTPOHHAsS KiIacCu(UKAIUS SJIeMEHTOB: S-,p-, d- u f-cemeiicTaa.

Banenmmnuie 603modxcnocmu amomoe Xumuueckux nemennog. BajeHTHbIE IEKTPOHBI. BaneHTHbIe
BO3MOXKHOCTH aTOMOB XHMMHYECKHX 3JIEMEHTOB, OOYCIIOBJIEHHBIE YHCIOM HECHAapEHHBIX OJJIEKTPOHOB B
HOPMaJIbBHOM U BO30YXXJIEHHOM COCTOSHUAX. [lpyrue QaxTopsl, ONpeAesonie BAJICHTHBIE BO3MOXKHOCTH
aTOMOB: HaJM4YKe€ HETOJAENCHHBIX AJIEKTPOHHBIX Map U HaTW4he CBOOOAHBIX opOutaneil. CpaBHEHHUE MOHATUI
«BAJICHTHOCTB)» U «CTEIEHb OKUCIICHUSI.

Ilepuoouueckuit 3axkon u nepuoouyeckas cucmema xumuueckux rnemenmos /I. U. Menoeneesa u
cmpoenue amoma. lIpeAnoOCHUTKM OTKPHITUS TEPUOJUYECKOTO 3aKOHA: HAKOIJIEHHE (HaKTOIOTHYECKOTO
Marepuana, padotsl npemamectBeHHukoB (M. S. bepuenuyca, U. B. Jlebepeiinepa, A. O. lllankyprya, JIx. A.
Heronensca, JI. 0. Meitepa); che3n xumukoB B Kapicpya. Jlnunoctrasie kauectsa /. 1. Menaeneena.

Otkpeitue JI. Y. MenzaeneeBbIM mepuoauyueckoro 3akoHa. llepBas ¢opMynupoBKa MEPHOTUYECKOTO
3aKkoHa. ['opu30HTanbHas1, BEpTUKAIbHAS U IHArOHAJIbHAS TEPUOJUYECKUE 3aBUCUMOCTH.

[lepuoanueckuit 3akoH U cTpoeHure aroMa. M3oronbel. CoBpeMeHHasi TPAKTOBKA MOHATHS «XUMUYECKUN
aneMeHT». Btopas ¢opmynupoBka mepuoandeckoro 3akoHa. [lepumonmdeckas cucrema JI. . MenpaeneeBa u
cTpoeHue atoma. PU3HUECKUI CMBICI MOPSAIKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB TpPYIIBI M IEPUOAA.
[IpyunHBl U3MEHEHUsT METANIMYECKUX U HEMETANIMYECKUX CBOWMCTB 3JEMEHTOB B IpyMNNax M NEpHOJax, B TOM
grciie 60MbInX U cBepXxOonbiux. TpeTbs GhopMynupoBKa NEPUOAUUECKOTO 3aKOHA. 3HAUEHUE TIEPUOIUYECKOTO
3aKOHA W TEPHOJIMYECKON CHCTEMBbl XUMHUYECKHX djeMeHTOB [[.M. MenneneeBa misi pa3BUTHUS HAyKH U
MMOHUMAaHHUS XUMHUYECKON KapTUHBI MUDPA.

Tpeoosanusn K ypoeH10 nOO20MOGKU YUAUUXCA:

3namp: COBPEMEHHbIEC NMPEJICTABICHUS O CTPOCHHHM aTOMOB, BaXKHEHINIME XUMHUYECKHE MOHATHS — X0,
W30TOIIBI, DJIEKTPOHHAsI OpOUTAIIb, YIEKTPOHHOE 001aK0, (POpMBI OpOUTAIIel, BAIEHTHOCTD, CTEIIEHb OKUCIICHUS,
BEILIECTBO, X3, aTOM, MOJEKYJla, OTHOCHUTEIbHAs aTOMHAs W MOJEKYJsIpHash MacChl, M30TOIl, B3aUMOCBS3b
HOMEpa YPOBHS U SHEPIHH DJIEKTPOHA; OCHOBHBIE 3aKOHOMEPHOCTH 3alIOJIHEHUSI SHEPIeTUUECKUX MOypOBHEN
AJIEKTPOHAMH; CMBICT M 3HaueHue [13, ropu3oHTabHBIE U BEPTHKAIBHBIE 3aKOHOMEPHOCTH W WX MPUYHUHBL
(bUBUYECKU CMBICI MTOPSAKOBOTO HOMEPA, HOMEPOB TIEPHO/IA U TPYIIIIBI

Ymems: onpenensate cocraB m cTpoeHHMe aroMa 3ieMeHTa 1o nosoxeHutro B IIC, cocraBiATh
AJIEKTPOHHBIC (DOPMYJIBI ATOMOB; JaBaTh XapakTEPUCTUKY X 10 ero noyioxkeHuto B [1C

Tema 2 CTpoeHue BeniecTna.
Xumuueckaa ceazv. Eounaa npupooa xumuueckoui ceéazu. VIoHHas XuMHUYecKas CBA3b U HOHHBIE

KpUCTATNIMYCCKUC PCHICTKU. KoBaneHTHass XuMMHMYecKasi CBA3b U €€ KJIaCCI/I(bI/IKaI_II/ISIZ o MCXAaHU3MY



oOpa3oBanus (OOMEHHBIN M IOHOPHO-AKIETITOPHBIN), TIO 3JEKTPOOTPUIIATEIIBHOCTH (TIOJIIpHAS U HEMOJISIPHAS ),
0 Croco0y MepEKPhIBAHUS IEKTPOHHBIX OpOHTaeii (6 U ), M0 KpaTHOCTH (OJHHApHAs, ABOIHAs, TPOHWHAS U
nonyropHast). [lonsipHOCTh CBSI3M M TOJSPHOCTH MOJIEKYNbl. KpucTtamanueckue pemeTkd BeUIeCTB C
KOBaJICHTHOM CBA3bIO: AaTOMHAs M MOJEKyJspHas. Meraminyeckas XUMHYECKas CBSI3b M METaNIMYECKUE
KpUCTAINIMYECKHE peleTKu. BojgoponHas cBs3b: MEXMOJIEKYJSIPHAs U BHYTPUMOJIEKYJSIpHas. MexaHusMm
00pa3oBaHMs 3TOU CBSI3HU, €€ 3HAUCHHE.

MeXMOJIEKYIISIpHBIE B3AUMOAECHCTBUSI.

Enunas npupona XMMUUYECKUX CBSI3€l: MOHHAS CBS3b KaK MPEIENbHBIA CIy4all KOBAaJECHTHOM MOJISPHOU
CBSI3M; IIEPEXOJ OAHOTO BUA CBSI3U B APYTOil; pa3HbIE BUBI CBSI3U B OJIHOM BEILIECTBE U T. 1.

Ceoiicmea KoeaneHmHOU Xumuueckoul ceéa3u. HacwlliaeMocTh, MONSPU3YEeMOCTh, HAMPABIEHHOCTD.
I'eomeTpus Moseky.

Tubpuouzauyua opoumaneit u zeomempus MoJeKy. Sp3-r1/16p1/m1/13au1/1;1 y aJKaHOB, BOJIbl, aMMHAaKa,
anMasa; Sp>-THOPHIM3AINS Y COSIMHCHMIT GOpa, ANKEHOB, APEHOB, NMEHOB W TpaduTa; SP-THOPHAN3ALHS Yy
COeMHEHUI OepriTus, ATKMHOB M KapOuHa. ['eoMeTpusi MOJIEKyY)l Ha3BaHHBIX BEUIECTB.

Ilonumepwvr  opcanuueckue u Heopeanuyeckue. Ilonumeppl. OCHOBHbIE TOHATUS ~ XHUMHUU
BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: «MOHOMEp», <«IIOJIUMEP», «MaKpOMOJEKYIa», «CTPYKTYPHOE 3BEHOM,
«CTENeHb MOJIMMEPHU3aluu», «MOJeKylspHas Macca». CrHocoObl TMOJydeHUs TOJIMMEpPOB: PeaKIuu
MOJIMMEepHU3alui U NolukoHaeHcauuu. [lonumepsl oprannyeckue u Heopranudeckue. Kayuyku. Ilmactmaccsl.
Bonokna. buononumepsl: 6eIK1 U HYKJIEMHOBBIE KUCIOTHI.

Teopua cmpoenus xumuueckux coeounenuii A.M. bymnepoea. IlpeanocbuIKd CO3JaHUS TEOPUU
CTPOCHHUS XUMUYECKUX CoequHeHuit: paboTel npeamectBeHHUKOB (K.b. oma, @. Benep, LI.®. XKepap, O.A.
Kekyne), cpe3n ecrectBoucnbiTaTeneii B llneiiepe. JInunoctheie kauectBa A.M. bytiieposa.

OCHOBHBIE TOJIOKEHHUSI TEOPUU XUMHUYECKOI'O CTPOEHMSI OPraHMYECKUX COEIMHEHUNH U COBPEMEHHOMU
Teopuu CTpoeHusa. M3oMmepuss B OpPraHMYECKOM M HEOPraHMYECKOW XWUMHH. B3anMHOE BIMSAHUE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX U HEOPTraHUYECKUX BEILECTB.

OcCHOBHbIE HaNpaBJICHUsS] PA3BUTHUS TEOPUU CTPOEHUSI OPraHMUECKUX COEMHEHUH (3aBUCHUMOCTh CBOWCTB
BEIIECTB HE TOJIBKO OT XMMHYECKOT'0, HO M OT UX AJIEKTPOHHOI'O M MPOCTPAHCTBEHHOT'O CTPOCHHUS).

uanekmuueckue 0CHO6bl 00wgHOCMU 08YX 6eOywux meopuii Xumuu. [{NaJIeKTUUECKUE OCHOBBI
oOuiHocTH nepuonunyeckoro 3akona J[.M. MenneneeBa u teopun crpoenuss A.M. bytiepoBa B cTaHOBIEHUHU
(paboThl MpeIIeCTBEHHUKOB, HAaKOIUIEHHE (DAKTOB, ydacTUE B Che3J/laX, PyCCKUI MEHTAJIUTET), MPeACKa3aHun
(aoBBIe 2neMeHTHl — Ga, Se, Ge 1 HOBBIE BEIIeCTBa — U30MEPHI) U Pa3BUTHU (TpH HOPMYITHPOBKH).

Hucnepcnote cucmemosi. [1oHsATHE O TUCTIEPCHBIX cUcTeMax. J(ucnepcoHHas cpena U aucrepcHas ¢asa.
Tunsl TUCHEPCHBIX CUCTEM M MX 3HAYEHHE B MPUPOJE U JKU3HMU 4YelIoBeKa. J[MCIEpCHBIE CUCTEMBI C SKMJKON
Cpeloil: B3BeCH, KOJUIOMJHBIE CHUCTeMBI, UX kiaccuukauus. 3omu u renu. Dpdexr Tunnang. Koarymsamus.
Cunepesuc. MonekynsipHble 1 HCTUHHBIE pacTBOPHI. CIIOCOOBI BBIpayKEHHsI KOHIIEHTPALUU PacTBOPOB.

Pacuernsblie 3agaun. 1. Pacuersl mo xumudeckum (opmynam. 2. Pacdersl, cBS3aHHBIE C MOHATHIMHU
«MaccoBasi J0Js» U «oObeMHas JA0Js» KOMIIOHEHTOB cMecH. 3. BplumcieHue MOJSpHON KOHIIEHTpALMU
pacTBOpPOB.

Tpebosanun K ypoeHio n0020MOEKU yUAUUXCA:

3namp: xnaccupUKaIMIO TUIIOB XUMHUYECKOM CBA3M U XapaKTEPUCTUKH KaXKIO0T0 U3 HUX; OCHOBHBIE MOJIOKEHHS
TXC A.M.bytnepoBa; BaXHEHIINE MOHATUS — W30MEpUSA, TOMOJIOTMUECKHUH pAll, MOHOMEp, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb NOJMMEpPU3ALMH, UCTUHHBIE U KOJUIOMJIHBIE PAacTBOPBI, TUCIEPCUOHHAs Cpefa,
nucrniepcHast (asza, Koarynsmus, CHHEPE3UC, OCHOBHBIC cmocoObl mosydeHuss BMC; Hambosee MUPOKO
pacrpoCTpaHEHHbIE MOJIMMEpPHI, UX CBOMCTBA M MPAKTUYECKOE NMPUMEHEHUE; OINpe/eIeHue U KIacCU(UKALUI0
IMCIIEPCHBIX CUCTEM; CIIOCOOBI BBIPAXKEHNS KOHLIEHTPALUN PaCTBOPOB.

Ymems: xapakrepuzoBaTh CBOMCTBa BEIIECTBAa, 3HAas THUI €ro KPUCTALIMYECKOH pemeTku, 1mo Qopmyse
BEUICCTBA IPEAINONAraTb THUIl CBSI3H, NPEICKa3bIBaTh THUIl KPUCTAIUIMYECKOM PEIIETKH, YMETh OIPEAEIATh



TE€OMETPUIO MOJIEKYJIBI MO XapaKTepUCTUKAaM XHM. CBSI3€H; COCTaBISATh CTPYKTYpHbIE (OPMYIbI H30MEPOB U
TOMOJIOTOB; OMPEeNATh Haubojee LIMPOKO PacPOCTPAHEHHBIE MOJIUMEPHI [0 UX CBOMCTBAM.

Tema 3 Xumuueckue peakiuv
Knaccugpukayusa xumuueckux peaxyuii 6 opeanuyeckoii u Heopzanuueckou xumuu. llonsrue o

XMMHAYECKON peakIiu; ee OTIMYHE OT SACPHOM peaknuu. Peakiyu, uaympe 0e3 M3MEHEHUS KaueCTBEHHOTO
COCTaBa BEIIECTB: AUIOTPONM3ALMS, HM30MEpHU3alMs U NoIuMepu3auus. Peakuuu, uaymme ¢ M3MEHEHUEM
COCTaBa BEILIECTB: IO YUCILY M COCTaBY pEarupyrolX U 0O0pa3yoIIMXcs BEUIECTB (pa3ioKeHUus, COeTUHEHMUS,
3aMeleHusi, o0OMeHa); 0 M3MEHEHUIO CTENeHEHl OKHUCIIEHUS 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuu W HEOKUCIHUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMH); MO TemioBoMy dddexty (3k30- u
HJO0TEpMUYECKHE); 0 (aze (rOMO- M TETEPOTCHHBIC); IO HalpaBiieHHI0 (0OpaTuMble W HEOOpaTUMBIE); 11O
HCIIOJIb30BAaHUIO KaTajln3aTopa (KaTaJUTHUYECKHE M HEKATAJIUTUYECKHE); IO MEXaHu3My (paaukajibHble U
MOHHBIC); 1O  BHUAY DJHEPruM, HHULMHUpYIOMEH  peaknuio  (HOTOXMMHUYECKHE,  paJAUaAlMOHHBIE,
AIIEKTPOXUMHUYECKHE, TepMOXHUMHUYeckre). OcoOOEHHOCTH KiIacCH(PUKALMU peaKkiii B OpraHnIeCKON XUMHUH.

BeposiTHOCTh pOTEKaHUSI XUMUUYECKUX peaKklUUid. 3aKOH COXpaHEHUs! S3HepIuU. BHYTpeHHss sHeprus u
9K30- M SHAOTEPMHUYECKUE peakiuu. TermnoBoi 3PpheKkT XUMUYECKUX peakiuil. TepMoXuMHUecKue ypaBHEHUSI.
Temnora o6pazoBanus. [lonsarue o0 3HTaNBIUN. DHTPONHS. BO3MOXKHOCTS IPOTEKAHUS PEAKIIHIA B 3aBUCIMOCTH
OT U3MEHEHUS SHEPTUH U SHTPOIHH.

Crkopocmb xumuueckux peaxyuit. 1lonstue o ckopoctu peakuuu. CKOpOCTbh TOMO- U T'€TEPOreHHOU
peakuuu. OHeprus axtuBauuu. DPakTophl, BIMSIONIME HA CKOPOCTb XMMMUYECKOH peakIuu: MpHpoja
pearupyromux BeIecTB; Temreparypa (3akoH Bant-I'odda); xoHneHTpanus (OCHOBHOW 3aKOH XHMHYECKOU
KMHETUKH); KaTanu3atopbl. Karamus: roMo- U reTeporeHHsblil; MEXaHnu3M JAEUCTBUS KaTaau3aTopoB. DepMEeHTHI.
Hx cpaBHeHHE ¢ HEOPraHWYECKUMHU KaTajau3aropamu. OepMeHTaTHBHBIN KaTalu3, ero MexaHu3M. HruOuTopsl
U KaTaJIUTUYECKUE sJIbl. 3aBUCUMOCTh CKOPOCTU PEaKIMil OT MOBEPXHOCTHU CONPHUKOCHOBEHHUS PEArHpyrOIINX
BELIECTB.

Oopamumocmsv xumuueckux peakuyuii. XuMU4ecKoe paBHoBecue. [loHATHE O XHMHYECKOM
paBHOBecuH. PaBHOBECHBIE KOHLIEHTPAlUU. J[MHAMUYHOCTh XUMUYECKOTO paBHOBecHs. KOHCTaHTa paBHOBECHS.
@akTophbl, BIUSIOIINE HA CMEUIEHUWE PABHOBECHS: KOHIIEHTpalMs, JaBiieHue u Temneparypa. Ilpunmun Jle
[ITarenbe.

Onexmponumuueckaa Ouccoyuayus. DICKTPOIUTHI U HEDJIEKTPOIUTHL.  DIEKTPOIUTHYECKAS
aucconuanus. MexaHnsM JHUCCOIMAlMK BEIIECTB C Pa3IM4YHbIM TUIIOM XUMHUYECKOH cBsizu. CBOMCTBA MOHOB.
Kartnonsl u anmonsl. KuciaoTel, conm, OCHOBaHHMS B CBETE SJIEKTPOJMTHUECKOW auccouuanuu. CTerneHb
NEKTPOJINTUYECKON AMCCOLMALIMM, €€ 3aBUCUMOCTb OT MPUPOJBI DJIEKTPOJIUTA U €ro KOHLEHTPALUH.
Koncranrta nucconmanuu. CTyneHdaras IUCCOLMALUSA 3JIEKTPOIUTOB. Peakuuu, mporekaromue B pacTBOpax
ANEKTpONINTOB. [Ipon3BeeHNE paCTBOPUMOCTH.

Booopoonwsiii  nokazamens. [{uccommanuss Bonabl. KoHcranta naumccouuanuu  Boabl.  MoHHOe
npousBeqeHne Bonbl. Bomoponusiii mokazarenbs pH. Cpenbl BOAHBIX PacTBOPOB JJIEKTPOJMTOB. 3HAUYECHUE
BOJIOPOJIHOTO MTOKA3aTeNsl A5l XUMUYECKUX U OMOJIOTUYECKUX MTPOLIECCOB.

T'uoponus. llonstue «ruaponus». ['MaApoOnM3 opraHUYECKUX COSAMHEHHUH (TajJoreHaaIKaHOB, CIOKHBIX
3¢upoB, yrineBoaoB, 6enkoB, AT®) u ero 3nauenue. ['uaponu3 HeopraHUIECKUX BemIecTB. [ uaponus conet —
Tpu ciydas. CtyneHuaTsiit ruaponu3. HeoOparumslii rugponus. [lpaktudeckoe mpuMeHEeHHE THPOIIN3A.

Pacuyernbie 3agaum. 1. Pacuersl 1o TEPMOXMMHYECKMM YpaBHEHUSM. 2. BpIUMCIEHHE TEMIOBOrO
s deKTa peakiuu 1o TermIoTaM 00pa3oBaHUs pearupyroliux BEIIeCTB U MPOAYKTOB peakiuu. 3. OnpeneneHue
pH pactBopa 3amaHHON MOJSpPHON KOHUEHTpauuu. 4. Pacuer cpenHell CKOPOCTH PEAaKIMK MO KOHLEHTPALUIM
pearupyromux BemecTB. 5. BpluncieHus ¢ HCHOJIb30BAaHUEM IOHATUSA «TeMIepaTypHbId Ko3dduiueHt
CKOpOCTH peakium». 6. HaxoxJeHrne KOHCTAHTBI PaBHOBECUs PEAKIMU IO PABHOBECHBIM KOHUEHTPALMAM M
ONpeeIeHUE UCXOHBIX KOHIIEHTPAMi BELIECTB.

Tpeoosanusn K ypoeHI0 NOO20MOGKU YHAUUXCA:



3namop: Kakue IPOLECCHl HA3BIBAIOTCS XMMHYECKMMH PEAKLMAMH, B YEM HUX CYTh; 3HATh IOHATHA — TEIUIOTa
0o0pa3oBaHMs BEIIECTBA, TEIUIOBOM 3((EeKT peakluH, KaTaau3, KaTalu3aTop, FOMOTEHHBI W IeTepOreHHbIN
KaTajan3, XUMAYECKOE PAaBHOBECHUE, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE, BOCCTAHOBJICHHUE, JIEKTPOJIUTHI U
HEDJICKTPOJIUTHL; (aKTOPHI, BIMSIOIIME HAa CKOPOCTh XUMHYECKUX PEAKIMH; KIACCH(PHUKAIMIO XMUMUYECKUX
peaKIvii; yCIoBHs, BIMSIOMME Ha CABUT paBHOBecHs; oTiinuus OBP oT peakiuii moHHOrO 0OMEHa; MpUMEpHI
CHJIBHBIX M CJIa0BIX 3JIEKTPOJHUTOB, CYIIHOCTh MEXaHW3Ma JHUCCOLMAIMM, OCHOBHBIE monoxeHus TO/I;
KOHCTaHTY IMCCOLUALIMY BOJIbI, HOHHOE IIPOU3BEIACHUE; TUIIBI TUAPOIN3a COJIEU U OPraHUYECKUX COCIUHEHUM.
Ymemp: ycranaBnuBaTHP NPHUHAUIEKHOCTh KOHKPETHBIX PEAKUUM K PA3IMYHBIM THIIAM 10 Pa3IN4YHbIM
IPU3HAKAM KJIACCU(PUKALMN» BBIYUCIIATH TEIUIOBOH 3((EKT, ONpeaeaiTh CMELCHUE PAaBHOBECHS OT PA3JIMYHbIX
¢bakTopoB; cocTaBiATh ypaBHeHMs OBP wmertomom s;. OasnaHca; ompenesaTb XapakTep cpelibl pacTBopa
HEOPraHMYeCKUX BELIECTB; ompeaeisaTh PH cpeabl pa3iavyHBIMH METOJAaMHU; YMETh COCTABIATh YPABHEHUS
THPOJIN3a COJIEH, OIIPEIENATh XapaKTep CPEbL.

Tema 4 BelnecTBa M UX CBOWCTBA
Knaccugpukayus mneopeanuueckux eeuwgecms. Ilpoctbie u cioxuble BemiecTBa. OKCHUIBI, HX

knaccupukanua. ['mapokcuapl (OCHOBaHHS, KHCIOPOJCOAEPIKALIUE KHUCIOTHL, amM(pOTepHbIE THUIPOKCHIIBI).
Kucnotsl, ux xnaccudukanus. OcHoBanus, ux kiaccupukanus. Conu cpeaHue, KHCIbIe, OCHOBHBIE U
KOMILJIEKCHBIE.

Knaccugukayua opzanuueckux eeuyecme. YTneBoI0poabl U KiacCU(pUKaAIUs BEIIECTB B 3aBUCUMOCTHU
OT CTPOCHMs YIJepoJHON 1enu (anudaThuueckre W IUKINYECKUE) M OT KPaTHOCTU CBsA3EH (IpeneibHbIE U
HenpeaenbHble). ['omonormueckuii psn. IIpons3BoaHbIE YIIIEBOJOPOOB: TaNOTE€HAIKAHBI, CIUPTHI, (HEHOJIHI,
aNbJACTUIBI M KETOHBI, KapOOHOBBIE KHCIOTBI, MPOCTHIE M CIIOXKHBIE 3(PUPHI, HUTPOCOCTUHEHHUS, AMHHBI,
AMUHOKHUCIIOTHI.

Memannwt. Ilonoxenne MetauioB B nepuoanydeckoit cucreme .M. MeHneneeBa u CTpO€HUE UX aTOMOB.
[IpocThle BemecTBa — METAJIbl: CTPOEHUE KPUCTAIOB M METAJUIMUECKash XMMHUYECKasi CBA3b. AJUIOTPOIHUS.
OO6mue ¢uznyecKkrue CBOMCTBA METAIIOB. Psii CTaHAAPTHBIX SIEKTPOJHBIX MOTEHIMANOB. OOIIMe XUMUYECKIEe
CBOMCTBAa MeETAIJIOB (BOCCTAHOBHUTEIbHBIC CBOMCTBA): B3aUMOJACHCTBHE C HEMeTallaMd (KUCIOPOAOM,
rajioreHaMu, Cepoi, a30TOM, BOJOPOJIOM), C BOJOH, KHUCIOTaMH U COJSIMH B pacTBOpaxX, OPTaHUYECKUMU
COEIMHEHUSMH (CIIUPTaMHM, TajloreHajKaHamH, (PeHOJIOM, KHCIOTaMH), CO ILIelo4aMH. 3HAY€HUE METAJIOB B
MIPUPOJIE U B KU3HU OPTaHU3MOB.

Koppo3ua memannos. 1lonsiTe «KOppo3usi METAIOB». XUMHUUYECKasi KOPPO3Us. DIEKTPOXUMHUYECKAs
Koppo3us. CriocoOb! 3alUThl METAJUIOB OT KOPPO3HUH.

Oouwgue cnocoodwvl noayuenus memainnoe. Meramisl B npupojie. Metamutyprust 1 €€ BUIbl: TUPO-, THIIPO-
U DJIEKTPOMETAIUTYPrusi. DJNEKTPOJU3 paCIIaBOB U PACTBOPOB COCIMHEHMM METAJJIOB M €ro IMPaKTHYECKOe
3HaYEHHUE.

Hememannw. IlonoxeHue HeMerauioB B mepuogudeckon cucreme .M. MenneneeBa, cTpoeHue UX
aTOMOB. DJEKTPOOTPULIATEILHOCTh. VIHepTHBIE ra3bl. J|BONCTBEHHOE MOJOXKEHHE BOJAOPOJAa B MEPHOIUIECKON
cucreme. Hemeramnbsl — mnpocTbie BemiecTBa. VX aTOMHOE W MOJEKYJISPHOE CTpOeHHe. AJUIOTpOnus U ee
MPUYMHBI. XHUMHUYECKHE CBOWCTBA HeMETaIoB. OKHCIMTENbHBIE CBOWCTBA: B3aMMOJICHCTBHE C MeETajlaMHU,
BOJIOPOZIOM, MEHEE DJJICKTPOOTPHIATEIIbHBIMA HEMETAJIaMHU, HEKOTOPHIMH  CJIOXKHBIMH  BEIIECTBAMH.
BoccTranoButenpHbBIE CBOICTBA HEMETANIOB B PEAKIUAX CO (PTOPOM, KHCIOPOAOM, CIOKHBIMH BEIIECTBAMU-
OKHUCIIUTEISIMH (230THOM U CEPHOM KUCIOTaMH U Jp.).

Bonopoansie coenunenuss HemetaiioB. dusmyeckue cpoiicTBa. OTHouieHue Kk Boje. M3meHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB B MIEPUOJAX U IPYIIIAX.

Heconeo6pa3ytomue u coeodpa3yromme OKCHIbI.

Kucnoponusie kucnotsl. I3MeHEHNE KUCITOTHBIX CBOMCTB BBICIIMX OKCHJIOB U TMAPOKCH]IOB HEMETAJLIOB
B [IEPUOJAX U IpynHnax. 3aBUCUMOCTb CBOMCTB KUCJIOT OT CTETIEHH OKHUCIICHHsI HEMETalIa.

Kucnomwt opzanuueckue u mneopzanuueckue. Kuciaorsl B CBeT€ NPOTOJIMTHYECKOW TEOPUHU.
Knaccudukanmsi opraHMueckux W HEOPraHWYECKUX KUcIoT. OOIIMe CBOWCTBA KHCJIOT: B3aWMOJCHCTBHE



OPraHUYECKUX U HEOPTraHUYECKUX KHCIIOT ¢ METalJIaMH, C OCHOBHBIMH OKCHJIaMH, ¢ aM(OTEpHBIMU OKCHJAMH U
THAPOKCHIAMH, C COJIIMH, 00pa30BaHue CIOKHBIX 3PupoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHOM
1 a30THOM KucI0T. OCOOEHHOCTH CBOMCTB YKCYCHOW U MyPaBbUHOM KHUCJIOT.

OcHnoganusa opeanuueckue u Heopzanuueckue. OCHOBaHUS B CBETE€ NPOTOJIUTHYECKON TEOpUHU.
Knaccudukanus oOpraHuv4eckMXx ¢ HEOPraHWYEeCKHMX OCHOBAaHMUA. XWMHUYECKHUE CBOWCTBA INEIOYEH U
HEPaCTBOPUMBIX OCHOBaHUH. CBOMCTBAa OECKUCIOPOIHBIX OCHOBAHHI: aMMHaKa 1 aMHHOB. B3anMHoe BiusHue
aTOMOB B MOJICKYJIC aHUJIMHA.

Amepomepnvie opzanuueckue u neopzanuyeckue coeounenus. AMPOTEpHbIE COCIUHEHHsS] B CBETE
IPOTOJIUTUYECKON TeoprH. AM(OTEPHOCTh OKCUAOB U THIPOKCHIOB HEKOTOPHIX METAJIOB: B3aUMOJICHCTBHE C
KucIoTaMu W menoyamu. IloHATHE O KOMIUIEKCHBIX coeluHeHusax. KommiuekcooOpa3oBarenb, JMIaHIb,
KOOp/AMHAIIMOHHOE  YHUCJI0, BHYTpPEeHHAd cdepa, BHemHsss cdepa. AMQPOTEpHOCTP  AMHUHOKHCIOT:
B3aMMOJICHCTBHE AMHHOKHUCIOT CO WIEJIOYaMH, KHCIOTaMH, CIHUPTaMHu, Opyr ¢ Jpyrom (oOpasoBaHue
MIOJIUIIETITHI0B), 00pa30BaHUE BHYTPEHHEN CoM (OUITONSIPHOTO HOHA).

I'enemuueckan cea3b medxncdy Knaccamu Op2aHUYeCKUX U Heopzanuueckux coeounenui. 1lonarue o
TEHETUYECKOM CBSA3M M T'€HETHMYECKUX PsAax B HEOPraHWYECKOW M OPraHMYECKOM XUMHUHU. I'eHeTudeckue psiabl
MeTajula (Ha MpUMepe KajblMs U XkKee3a), HeMeTallla (Ha IpuMepe cepbl U KPEMHHUS ), IEPEXOIHOTO 3JIEMEHTa
(Ha mpumepe 1MHKa). ['eHeTHUecKue psiibl U IE€HETHUYECKasl CBA3b B OPraHMYECKOW XUMMHU (Ul COEIMHEHMH,
CoZIepKalKX /1Ba aToMa yriepo/a B MosieKye). EquHcTBO Mupa BemiecTs.

PacuerHsle 3a1auu. 1. Beruncnenue maccel uian o0beMa MpOAYKTOB pPeaKLMU [0 U3BECTHOM Macce Win
00bEMy HMCXOJIHOTO BEIECTBA, COJACPKAIIETO NMPUMECH. 2. BhIUMCICHHE MacChl MCXOAHOTO BEIIECTBA, €CIH
U3BECTEH NPAKTHUYECKUH BBIXOJ W MaccoBas JOJS €ro OT TEOPETUYECKH BO3MOXHOro. 3. Bprumcienus mno
XUMHAYECKHM YPAaBHEHHSIM PEaKIIHid, €CIIM OJHO M3 Peardupyrolux BEUIeCTB JaHO B M30bITKE. 4. Onpenenenue
MOJIEKYJISIPHOM (OpMyJbl BellecTBa IO MAacCOBBIM JOJSM 3JIeMeHTOB. 5. OmpeneneHue MOJIEKYISIPHON
(dbopMyIibl ra3000pa3HOro BEIIECTBA MO U3BECTHOM OTHOCUTENIBHOM MJIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB.
6. Haxoxnenue MonekyaspHO ¢opMynbl BemiectBa 1Mo Macce (00beMy) MNPOAYKTOB cropaHus. 7.
KomOuHupoBaHHbIe 3a/1a4H.

Tpebosanun K ypoéHio n0020MOEKU y4AUUXCA:

3namsb: BaKHENIINE KJIACChl HEOPTaHUUECKUX U OPTaHUYECKUX COETMHEHUHN; OCHOBHBIE METaJJIbl U HEMETAIJIBL,
UX CBOWCTBA; MIPUYUHBI KOPPO3UHU, OCHOBHBIE €€ THUIIBI M CIIOCOOBI 3aIUTHI OT KOPPO3UHU; U3MEHEHUS KUCIOTHBIX
CBOMCTB BBICIIMX OKCHIOB M TUAPOKCHUIOB HEMETAUIOB B IEpUOJAX W TIpynmnax; Kilaccupukanuu u
HOMEHKJIATYpy KHCIIOT U OCHOBAaHUMN; OCOOCHHOCTH CBOMCTB CEpHOM M a30THOM KHUCIOT, MYPaBbHUHOW M
YKCYCHOM KHCIJIOT, OpTaHUYECKUX OCHOBAHMIA; 3HAaTh MOHATHS aM(pOTEPHOCTb.
Ymems: onpenendars nNpuUHAIIEKHOCTH BEILIECTB K PA3IMYHBIM KJIACCAM HEOPTaHMYECKUX U OpPraHUYECKUX
COEJIMHEHUH, COCTaBIATh (POPMYJIBI KOMIUIEKCHBIX COEJMHEHUH; XapaKTepH30BaTh CBOMCTBA METAUIOB U
HEMETAJIJIOB, onupasch Ha ux nosoxeHue B IIC m cTpoeHne aToMOB; COCTAaBIIATH YpPaBHEHMs 3JIEKTPOJIN3A,
MIPOU3BOJUTH II0 HHUM BBIYHCIEHUSA;, NUCAaTh YPABHEHUs PEAKUUM, XapaKTEPU3YIOIINX CBOWCTBA METAJUIOB;
XapaKTepu30BaTh CBOWCTBAa KHUCJIOT M OCHOBAHMIl; XapakTepu30BaTh CBOICTBAa aM(OTEPHBIX COEIUHEHUH,
COCTaBJIATH (OPMYJIBI ENTUIOB.
XUMUYeCcKuil MpakTuKyM (7 u)

1. Ilony4enue, coOupaHue U pacro3HaBaHKUE Ta30B U U3YUYE€HUE UX CBOMCTB.

2. CKOpOCTbh XMMUYECKHUX PeaKIuil, XNMUYECKOE paBHOBECHE.

3. PemieHune skcriepMMEHTANbHBIX 3a/1a4 10 TeMe «[ uaponus».

4. Pemienne dKCIepUMEHTAIBHBIX 3a7a4 10 HEOPraHMYECKON XUMHUHU.

5. Pemienue skCepuMEHTAIBHBIX 3371a4 IO OPraHUYECKON XUMUH.

6 I'eHeTHuecKas CBA3b MEXKAY KJIACCAMM HEOPTaHUYECKUX U OPTraHNYECKUX BEIECTB.

7. Pacnio3HaBaHue IIACTMACC U BOJIOKOH.

Tema 5 Xumus u 0011eCTBO




Xumusn u npouzeo0cmeo. XUMUYECKas TPOMBIIUICHHOCTh, XUMHUYecKass TexHojorus. CeIpbe s
XMMHYECKOM MPOMBINIUIEHHOCTH. Boma B XUMHYECKONW MPOMBINUIEHHOCTH. OJHEPrusi IJisi XHUMHYECKOIO
MpOM3BOACTBA. HaydHble MPUHIUIIBI XUMHYECKOTO TPOW3BOJICTBA. 3allliTa OKPYXAIoMmeH cpelbpl W OXpaHa
TpyJa Npu XMMHUYECKOM NPOU3BOACTBE. OCHOBHBIE CTAINN XMMHUECKOTO IIPOM3BOCTBA (AMMHUAKa U METAHOJIA).
CpaBHeHME MPOU3BOJICTBA ITUX BEIIECTB.

Xumuueckue seuyecmea KaKk cmpoumesibHovle U nOOE104YHble Mamepuavl. BelecTsa, UCMONIb3yeMbIe
B NOJHUTrpaduu, )KUBOMKCH, CKYJIBIITYpE, ApXUTEKTYypeE.

Xumua u Ixonozus. XUMHYECKOE 3arpsi3HEHHE OKpyxkaromed cpeasl. OxpanHa ruapochepsl OT
XUMHUYECKOTO 3arps3HeHus. OxpaHa TIOYBBI OT XHUMHYECKOro 3arpssHeHus. Oxpana armocdepbl oT
XUMHUYECKOTO 3arpsizHeHust. Oxpana Giaopbl B HayHbl OT XUMUUYECKOTO 3arpsi3HEHUsI. BHOTEXHOIOTUS ¥ TeHHAas
WH)KEHEPHSI.

Xumusa u noeceonesnasn xcu3nv uenoeeka. JlomaiiHss antedyka. MoOOIIME U YUCTAILIUME CPENICTBA.
CpenctBa 60pb0OBI ¢ OBITOBEIMU HaceKOMbIMH. CpelCcTBa JTUYHONW TUTHEHBI M KOCMETHUKH. XUMHS W THIIA.
MapKI/IpOBKa YHaKOBOK IINIICBBIX HpOILYKTOB nu HpOMI)IHIJIeHHI)IX TOBapOB nu YMCHI/IG X YUTaTh. 3KOJIOFI/IH
JKUjnuia. XUMuUs 1 TCHCTHUKA YCJIOBCKA.

111. TemaTrnyeckoe MJIAHUPOBAHME C YKAZAHHEM KOJNYECTBA YACOB,
OTBOAMMbIX HA M3VYEHHE KAMKIOH TeMbI

Ba3a Ha 2 yaca: 68 yacos

Ne | Haumenoseanue memul Bcezo U3 nux
nin uacoe | Ilpakmuueckue padbomol Konmponsnuvie
padomul
Tema 1. -
1. | Crpoenue aToma 9 1
[TpakTnueckast padortaNel 1
2. | Tema 2. 11 «Pemenne 3KCrepuMEHTaIbHBIX
CrtpoeHue BemiecTBa 3aJ1a4 10 OIPeIEICHUIO
IJIACTMACC U BOJIOKOH).
3 [Tpaktnyeckas pabora No 2 2
Tema 3. 16 «CkopocThb XUMHYECKON
XHUMHYECKUE PEaKIUU peaKkuu. XHUMHUYECKOE
paBHOBECHEY.
[Ipaktnueckass pabora Ne 3
«PemieHne sKCIEPUMEHTAIBHBIX
3aja4 1o reme «l'uaponus».
Tema 4. [TpakTudeckas pabora Ned
4. | BemecTBa 1 UX CBOMCTBA 23 «[lonyuenue, cobupanue u 2
pacrno3HaBaHHE ra3os, "
N3y4YEHUE UX CBOWCTBY.
[TpakTuyeckas padora Ne5
«Pemenne 3KCIEpUMEHTAIBHBIX
3aJa4 = 1O  HEOpraHU4ecKOon
XUMUN.
[TpakTuyeckas padora Neb
«PemieHne sKCrepUMEHTANIbHbIX
3a]a4 110 OPraHUYECKON XUMHUI.
[TpakTrueckas padota No7
«l'eHeTnyeckas CBA3b MEXKAY
KJJacCaMH HEOPraHWYeCKUX U
OPraHUYECKUX COCTUHEHUIN.




5 | Temas. 1
XuUMHS B KU3HU 9
4eJI0BeKa
Hroro 68 / 7
Ne | KonnuectBo
YPOKOB II0 TeMe Tema ypoxka
1 1 ATOM — CJI0:KHASI YACTHLA.
2 2 Cocrosinne 3JIeKTPOHOB B aTOMe.
3 3 DJIEKTPOHHASI KOH(PUIypalusi AaTOMOB XUMUYECKHX 3JIEMEHTOB.
4 |4 DJIEKTPOHHAS] KOH(PUIypalusi aTOMOB XUMU4YECKHX 3JIEeMEHTOB.
BasenTHbIe BO3MOKHOCTH AaTOMOB XMMHUY€ECKHUX 3JIeMEHTOB.
5 5
Ilepuoanyeckuii 3aKOH W NepUOAMYECKAs CHCTeMa XHMHYECKHX
6 6 yeMmenToB JI.I.MeH/1e1eeBa H CTPOEHHE aTOMA
Ilepuoanyeckuii 3aKOH W NepUOAMYECKAs CHCTeMa XHMHYECKHX
7 7 yaeMmenToB JI..MeH/1e1eeBa H CTPOEHHE aTOMA.
O0o0menne 3HaHuii 1o Teme: «CTpoeHue arTomMa», NOATOTOBKAa K
8 8 KOHTPOJIbHOI padoTe.
KonTposbnas padora Nel no teme: «Ctpoenue aromay.
9 9
Tema 2 CrpoeHue BemecTBa.
10 |1 Xumuueckas cBsi3b. EnHasi npupoaa XuMH4eCKO# CBA3H.
11 |2 Xumunueckasi cBsi3b. EquHasi npupoaa XuMu4eckoii cBsi3u.
12 |3 CBoiicTBa KOBaJIEHTHOH XUMHYECKOI CBSI3H.
13 | 4 JlucniepcHbie CHCTEMBI
14 |5 Teopusi crpoeHnst xuMu4ecKux coequHenuii A.M.byrtiiepoBa
15 |6 Teopusi ctpoennst xuMu4yeckux coequHenuii A.M.bytiieposa.
16 |7 ITosmmeps! oprannyecKkne 1 HeOPraHu4ecKue.
17 |8 IHomumepsbl OpraHnyYecKue U HeOPraHuYecKue.
IIpakTnyeckas padora
18 |9 Nel «PermeHue 3KCNepUMEHTATbHBIX 32124 N0 ONpe/leJIeHHI0 MJIacTMace U
BOJIOKOHY».
19 |10 O000mEeHne U cHCTeMATH3alHuA 3HAHMI 110 TeMe: «CTpoeHHe BelecTBa»




Kountpoabsnas padora Ne2 mo reme: «CTpoeHne BelecTBa

20 |11
Tema 3 Xumuueckue peakuuu
21 |1 Kaaccudukanusa XuMu4ecKUX peakuuil B HeOPraHn4yeckoi XuMuH.
22 |2 Kaaccndpukanusa XuMHYECKUX PeaKkHii B OpraHuvyecKoii XuMHH.
23 |3 KonrposbHas padora 3a 1 Tpumectp.
24 |4
Kak uayT xumu4ecKue peakumuu.
25 |5
DaKTOpPHI, BJUAOIIHE HA CKOPOCTH XUMHYECKO# peaknuu.
26 |6
OO0paTuMOCTh XUMHYECKHUX peakunii. XMMHYeCKoe paBHOBecCHe.
27 |7 [Tpaktnueckass pabora Ne 2 mo Teme: «CKOpPOCTh XHMHUYECKOW pEAKIIMH.
XUMHUYECKOE PABHOBECHE).
28 |8
CreneHb OKHUCJICHUA
29 |9
OKuCIANTELHO-BOCCTAHOBHUTE/IbHbIE PeaKINU
30 |10
DJIEKTPOJIMTHYECKAS TUCCOLMAIIHS.
31 |11
Boaopoanbiii moka3sareJb.
32 |12
I'mapouus.
33 |13
I'mapouus.
34 |14 IIpakTuyeckas padora Ne 3 mo Tteme: «PemieHne 3KCnepuMEHTATbHBIX
3a1a4 1o reme «I'uapoausy.
35 |15 O0o0menne u cucTeMaTH3anus 3HAHUM M0 TeMe: «XHMHYECKHe peakunm
36 |16 KontpoabsHas padora Ne 4 no teme: «XUMHYECKHE PEAKIMI.
Tema 4 BeumecTBa M X CBOHMCTBA
37 |1
Kaaccudukanus HeopraHuiecKux BeliecTs.
38 |2
Kiuaccupukanusi opraHmyecKux BelecTs.
39 |3

MeTajiabl.




40 |4
Koppo3ust meranios.
41 |5 OO6murue cmocoObI MOJTy4eHHsI METAJLIOB.
42 |6
O01mue cnocodbl MOTy4eHUsSI METAJLIOB.
43 |7
Hemerasuibl.
44 |8
Hemeranbl.
45 |9 KonTpoJsbHnasi paGora 3a 2 Tpumectp.
46 |10 IIpakTHyeckas padora Neq
«IlosiyyeHue, coO0MpaHue W pacno3HaBaHWe ra30B, W W3YYeHHE HX
CBOWCTBY.
47 111
KucioTsl Heopranmieckue.
48 |12
Kuc/10Tbl oprannveckue.
49 |13
OcHoBaHMsI HeOPpraHNYecKHue U OPraHuvYecKue
50 | 14
AMdoTepHbIe HEOPraHUYeCKHe CoeJUHEeHUS.
51 |15 AM@oTepHbIe OpraHHYecKHe COeJUHEeHHUS.
52 |16
Couan.
53 | 17 IIpakTnyeckas padora NeS
«PenieHue YIKCNEPUMEHTAIbHbBIX 32/124 110 HEOPTAHMYECKOH XUMMI.
54 |18 IIpakTHyeckas padora Ne6
«PenieHne IKCNIEPUMEHTAIbHBIX 32/124 10 OPraHUYeCKOH XUMHMI».
55 |19 I'eHeTn4yeckast CBA3b MEKIY KJIaCCAMH HEOPTaHUYECKUX COeIMHECHHH.
56 | 20 IeHeTHYeCcKas CBA3b MEXKAY KJIACCAMH OPTraHMYeCKUX COeTHHEHU .
57 |21 IIpakTnyeckas padora Ne7
«eHernyeckasi CBS3b MEKIY KJIACCAMH HEOPraHUYECKHX U OPraHnYecKHX
COCIUHCHUI.
58 | 22 O0o0mene M cucreMarusanus 3HaAHMM No Teme: «BemecrBa M HX
CBOMCTBa».
59 |23 KonTposbHnasi pabora Ne 6 mo reme: «Bemecrsa u HX CBOMCTBaY.
Tema 6 Xumus u 001ecTBO
60 |1

XuMus 4 NPOU3BOJICTBO.




61 |2
XHMHA H CeJIbCKOE X0351/CTBO.
62 |3
XUMHS ¥ IKOJIOTHS.
63 |4
XuMUS ¥ IOBCEHEBHAS KU3HDb YeJIOBEKa.
64 |5
CucremaTusanus 1 00001eHne 3HAHMI 110 Kypcy «O01mas Xumus».
65 | 6
CucremaTusanus u 00001eHHe 3HAHUI 110 Kypcy «O01mas XuMus».
66 |7 Konrponsnas pabdora (tect). [IpomexyTouHas aTTecTarus.
67 |8 AHanu3 KOHTPOJIbHOM paboThl. OO600IIEHNE U3YYEHHOTO MaTepuaia.
68 |9 UtoroBsiii ypok. «lIpenMer v myTH pa3BUTHUS XUMUI»
ba3a na 1 yac: 34 yaca
Copnepxanue Kou-Bo yacos KonrtposnbHble [TpakTuyeckue
paboThI paboThI
Tema 1. CTpoenue 18.4acoB 2 IIpakTnyeckas
BelllecTBa pabora Nel.
IIpakTnyeckas
pabora Ne 2.
Tema 2. Xumuueckue 9 yacoB 2
peaKIuu.
Tema 3. BemectBa n 7 qacoB 1 IIpakTnueckas
HX CBONCTBA pa6ora Ne 3.
Bcero yacos 34 5 3
Ne Tema ypoka KoanuecrBo
YPOKOB 110 TeMe
Tema 1. CTpoeHnne BemecTBa
11 ATOM — CJIO)KHAsl 9aCTHIIA. 1
2\2 ITepuonnueckuii 3akoH J|,JI,MeHeneeBa B cBeTe y4eHHsI O CTPOSHHH aTOMa. 1
3\3 Ilepnonnyeckuii 3akoH JI,M,MenzeneeBa B CBETE y4E€HUs O CTPOCHHUH aTOMA. 1
4\ HMonHas xumuyeckas CBs3b 1
5\5 KoBasieHTHast XuMH4eckas CBsI3b. 1
6\6 Merannnueckas XUMHAYECKasl CBSI3b 1
\7 Bopopoanas xumnyeckas CBs3b 1
8\8 ITomumeps! OpraHnYecKrue 1 HEOPraHUYeCKUe 1
9\9 ["a3000pa3Hble BelecTBa. 1
10\10 | )Kuzakue BeniecTna. 1
11\11 | KonrponbsHas paboTa 3a 1 TpumecTp. 1
12\12 | TBepupie BelecTna. 1
13\13 | /lucriepcHble CUCTEMBI 1
14\14 | Cocras BermiectBa. CMecH. 1
15\15 | Perienue pacueTHBIX 3a7a4d C HCIOJIb30BaHUEM MOHATHS 10js._lIpakTHueckas | 1
pabora Nel
«PeleHne IKCNEPUMEHTAILHBIX 32/124 110 HEOPTAHNYECKOii XHMHUNY.
16\16 | IIpakTHyeckas padora Ne2 1
«Iloydyenne, coOMpaHue U paco3HABAHNE FA30B, M H3YYEHHE HX CBOICTBY.
17\17 | O606marommii ypok mo teme «CTpoeHHe BEIECTBAY. 1
18\18 | KourponbHas pabota 1mo reme» CTpoeHHE BEIIeCTBaY. 1




Tema 2. XuMnuyecKue peaxkumnu.

19\1 | [ousTre 0 xuMUUecKoi peaknuu. Kiraccuduranms XUMUIECKUX PEaKITUii. 1
20\2 | CkopoCTh XUMHUYECKOH PEaKITHH. 1
21\3 | KonrpoabHas pabora 3a 2 TpUMECTp 1
22\4 | O6GpaTMMOCTh XUMHUYCCKON PEaKIUH. 1
23\5 | Poisb BOJIbI B XUMHUYECKHUX PEAKIIUSIX. 1
24\6 | I'maponu3 B OpraHMYECKOl M HEOPraHUIECKOM XMMUU. 1
25\7 | OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIC PEAKIINH. 1
26\8 | DumekTponus. 1
27\9 | KonrposbHas pabota 1mo reMe « X MMHYCCKUE PEaKIIUN» 1

Tema 3. BemecTBa u ux cBoiicTBa
28\1 | MeTaibl. DICKTPOXUMHUYCCKUHN P HAIPSKEHUS METAJIIOB. 1
29\2 | Hemertasuiel 1 X CBOWCTBA. biiaroponuble rassl. 1
30\3 | Kucnorsl. Oxcuasl. 1
31\ | OcuoBanwus.. Conu. 1
32\5 | I'eHernueckas CBfA3b MEXKIY KiIacCaMH HEOPraHUYECKMX M OpraHuveckux | 1

BEIIIECTB.

IIpakTuyeckas padora Ne3.

«[eHeTHYecKas CBSAI3b MEAY KJIACCAMH HEOPraHNYECKHX H OPraHHYECKHX

COeIMHEeHH».
33\6 | KonrposbHas pabota (tect). [IpomMexyTouHas arTecTanus. 1
34\7 | Ananu3 KOHTpOJbHOU paboThl. O00O0IEHHE H3YyYeHHOTr0 MaTepraia. MToroserii 1

YPOK. «HpeﬂMeT U IIYTH PA3BUTHU XUMHN)

Bcero 34 ypoka




