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IHosicHuTEIbHAA 3AIIMCKA.

[Iporpamma cocrtaBieHa Ha aBTOpckod mporpammel ['abpuensna O. C.
«Xumus. 11kmacc. ba3zoserit ypoers», M.: Jlpoda, 2015.

[Iporpamma obecrnieunBaeT peanu3anuio TeMbl pa3Buths mkoibl «lllkona
KaK pa3BHBAIOIIAs CHCTEMa, OOSCIEUMBAIONIAsi CTAHOBJICHUE JIMYHOCTU KaXKIOTO
0OyyYarolerocsi U pa3BUTHS €r0 TBOPUYECKUX crHocoOHOocTei». s peanuzanuu
nporpammsl ucnoibdyerca Y MK «Xumus. 11 kiace. bazoBsiid ypoBeHb», aBTop O.
C. I'abpuensan (M.: Hpoda, 2018).

PaGouas nporpamma no xumuu g 11 kiacca paccuntana Ha 34 y4yeOHBIX
yaca u3 pacuera 1 yac B HeJIeIo.

[IporpamMmma feTanu3upyeT W PACKPBIBAET COJEP)KAHHME CTaHIApTa,
OTpesieNiieT OOIIYI0 CTpaTerui0 OOy4YeHHs, BOCIHUTAHMS M PA3BUTHUS yUaIlUXCS
CpelcTBaMU y4eOHOro NpeaMeTa B COOTBETCTBUU C LEISAMU W3YUYEHUS XUMUH,

KOTOPBIC OIIPCACIICHBI CTAHAAPTOM.

Ieau n 3a7a4u JAHHOTO YU4eOHOI'0 NpeaMeTa:

eau Kypca:
* Ha OCBOCHHE 3HAaHUHW O XHWMHYECKOM COCTAaBIISIFONIEH €CTECTBEHHO-HAy4YHOM

KapTUHBI MUPA, O BAKHEUIINX XUMUYECKUX MOHATUAX, 3aKOHAX U TEOPHUSIX;

* Ha OBJIAJICHHUE YMEHUSIMH NPUMEHSTH MOJIYYCHHbIE 3HAHUS NIl OObICHEHHS
pa3HOOOpa3HBIX XUMHUYECKUX SIBIICHUNW U CBOMCTB BELIECTB, JJI1 OLCHKU pPOJIU
XUMUH B Pa3BUTHH COBPEMEHHBIX TEXHOJOTUI U MOJyYeHHH HOBBIX MAaTE€pPHAJIOB;

* Ha pa3BUTUE [I03HABATEJIbHBIX MHTEPECOB U  HHTEJUIEKTyaJbHBIX
CIIOCOOHOCTEH B MPOLIECCE CAMOCTOATEILHOTO MPUOOPETEHN XUMUYECKUX 3HAHUM
C HCIMOJb30BAHUEM PA3NIMYHBIX HCTOYHUKOB HMH(POpMAIMUM, B TOM YHUCIE
KOMITbIOTEPHBIX;

* Ha BOCINHUTAHHE YOEKIEHHOCTH B TO3UTUBHOM pOIM XUMUU B KU3ZHU
COBPEMEHHOTO O0IIECTBa, HEOOXOIUMOCTH XUMUYECKHA IPaMOTHOTO OTHOILIEHUS K

CBOEMY 37I0POBBIO M OKPYXKAIOIICH cperie;



* HA TMPUMEHEHHE T[OJYyYEHHBIX 3HAHUH U yYMEHUH [ Oe30macHOro
UCITOJIb30BAHUS BEIIECTB M MAaTepUAIOB B OBITY, CEIbCKOM XO3SIIICTBE M Ha
IIPOU3BOJCTBE, I PEUICHUS NPAKTUYECKUX 3a7ad B IOBCEAHEBHOM >KU3HU, JJIA
MIPEAYNPEKIACHUS SBICHUNM, HAHOCAIINX BPEJl 340POBBIO YEJIOBEKA U OKPYKAOLIEH
cpeze.

3agauu:
1. Bocnuranue yOeXAEHHOCTH B TMO3UTUBHOM pOJM XUMHUU B JKHU3HU

COBPEMEHHOTO 00OLIECTBA, HEOOXOJAUMOCTH XUMUYECKH TPAMOTHOTO OTHOIIEHMS K
CBOEMY 370POBBIO M OKPYXKAIOLIEH cpere.

2. TloaroroBka K CO3HATEIHLHOMY BBHIOOPY Ipodeccrur B COOTBETCTBUH C TMIHBIMU
CHOCOOHOCTSAMU U OTPEOHOCTSIMH 00111ecTBa. POPMUPOBATh YMEHUS: 00pAILAThCsI
C XMMHYECKMMHU BEIIECTBAMH, MPOCTEHIIMMHU  HpuOOpamu, 0O0OpyIOBaHHUEM,
coOIofaTh MpaBuiia TEXHUKH O€30IacHOCTH, (PUKCHUPOBATh PE3YJbTAThl OIBITOB,

nesiaTb 0000IeHNS

TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIMXCH.
B pesynbrare m3ydeHus aaHHoro mpeamera B 11 kiacce ydammecs JOJKHBI
3HATH/TIOHMMATh:
— BaXHEHIIME XUMUYECKUE TIOHSITHS: W30TONBI, AaroOMHBIE OpOUTamH,
aJUIOTPOMHS, U30MEPUS, TOMOJIOTHS, JIEKTPOOTPUIATEIBHOCTh, BaJCHTHOCTD,
CTEIEHb  OKHWCIICHUS, THUIIBl XHMHUYECKHX CBS3€M, HWOHBI, BEIIECCTBA
MOJIEKYJISIDHOTO W HEMOJIEKYJSIPHOTO CTPOCHMS, MOJSpPHAs KOHUEHTpalus
pacTBOpa, CUJIbHBIE W CJlla0ble JJICKTPOJIUTHI, TUIPOJINU3, TEIIOBOM 3PdheKT
PEaKLNH, CKOPOCTh XUMUYECKOW pPEAKIMHU, KaTaIu3, XUMUYECKOE PABHOBECHE;
— OCHOBHBICE TEOPHUHM XHMHUHU: CTPOCHUS aTOMa, XUMHYECKOW CBS3H,
ANEKTPOIUTUYECKON JTUCCOLMALUM, CTPYKTYPHOTO CTPOCHHUSI OpPraHWYECKHX
COCJIMHEHUN;
— BENIECTBA U MAaTEPHUaJbl, IIMPOKO HMCIIOJIb3yEMbIE HA MPAKTUKE: OCHOBHBIC
METaJulbl M CIUIABbI, CEPHAsl, COJIsTHASI, a30THASI U YKCYCHasi KUCJIOTHI, IIEJI0UH,

aMMUaK;



yMeTh:

— HAa3bIBaTh: BEIIECTBA M0 «TPUBUAIBHOI» U MEXTYHAPOJHON HOMEHKIIATYPE;
— OIpEAeNsATh: BAJIEHTHOCTh U CTENEHb OKUCIICHHS XMUMHUYECKUX SJIEMEHTOB,
3aps]l HMOHA, H30MEpPhl M TOMOJIOTHM PAa3UYHBIX KJIACCOB OPraHHUYECKUX
COCIMHEHUW,  OKHUCIHUTEIb W  BOCCTAaHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMSIX;

— XapaKTepHu30BaTh: S- U P-2JIEMEHTHI MO UX MOJIOKEHUIO B MEPUOJUYECKON
CHCTEME DJIEMEHTOB; OOIIMe XMMHUUYECKHE CBOMCTBA METANIOB U HEMETAJIOB U
WX BaXHEWIINX COCNWHEHUHN; XMMHYECKOE CTPOEHUE M CBOMCTBA M3YyUYECHHBIX
OpTraHUYECKUX COEAUHEHUH ;

— OOBSICHATBH: 3aBUCMMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHHS,
npupoay  oOpa3oBaHUsS  XUMHYECKOM  CBSI3U  (MOHHOW, KOBAJICHTHOW,
METaJUTMYECKOMN ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU OT Pa3TUYHBIX
(akToOpoOB, CMEIICHHE XMMHUYECKOIO PAaBHOBECHS IO/ BO3ACHCTBUEM BHEIIHHX
¢bakTopoB;

— BBINOJIHATE XUMUYECKUN AKCIIEPUMEHT: IO TMOJYYEHUIO M PACIO3HABAHUIO
BOKHEUIIINX HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB;

HCNOJIb30BATh NPHOOPETEeHHbIE 3HAHUSA M YMEHHSI B MNPAKTHYECKOMH
NeSITeJIbHOCTU U MOBCEIHEBHOM KU3HU JIJIA:

- OOBSICHEHUS XUMUYECKUX SIBJICHUM, MIPOUCXOAIIMX B MPUpPOAE, ObITY M Ha
IIPOU3BOJICTBE;

- OmpefeieHuss BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKUX TMPEBPAIICHUN B
Pa3IMYHBIX YCIOBUAX U OLIEHKHU UX MOCIEACTBUM;

- DJKOJOTMYECKH TPAMOTHOIO IIOBEAEHUS B OKPYXKAIOLIEH CpeAe; OLECHKU
BIMSHUS XHMMHUYECKOTO 3arpsA3HEHUsI OKpPYXKAIoIIeH cpeabpl Ha OpraHu3M
YeJI0BEKa U IPYTue KUBbIC OPTaHU3MBI,

- OeszomacHOoro oOpalieHusi C TOPYMMH W TOKCHYHBIMHU BEIIECTBAMHU,
1a00paTOpHBIM 000PYIOBAHHEM;

- TIPUTOTOBJICHHUS PACTBOPOB 3aJaHHOW KOHIIGHTpAallud B OBITYy W Ha

MIPOU3BOJICTBE;



- KPUTHUYECKON OLEHKH JOCTOBEPHOCTH XUMHUYECKOM HH(pOpMAIIHH,

IIOCTYNAIOIIEW U3 PA3HBIX UCTOYHHUKOB.

O01mas xapakTepucTHKA Y4eOHOI0 IpeaMeTa.
Conmepxanue paHHOW paboyeidl mnporpaMmbl, a Takke (OPMBI U  METOJBI

OpraHu3aiuu 00pa30BaTeILHOTO MpOIlecca HAaMpaBiICHbl HA pealu3aluio Leei u
3a/lad  XMMHYECKOTo o0pa3oBaHusi Ha 0a30BOM YpPOBHE M €ro OCHOBHBIX
IIPUOPUTETOB.

Jlannass mnporpaMma mpeaycMmarpuBaeT  (GOpMHUpPOBAaHUE Yy  OOydarouIuxcs
o011ey4eOHbIX yYMEHHUH M HaBBIKOB, YHMBEPCAJIbHBIX CIIOCOOOB NEATEIBHOCTH U
KJIFOUEBBIX KOMIIETECHIIHM.

Kypc oOuieit xumun uzyyaercs B 11 kiiacce u CTaBUT CBOEH 3a/a4eil MHTETPALIUIO
3HAHUM y4YallMXCsd [0 HEOPraHWYECKOM W OPraHUYECKOM XUMHU C LEJBI0
(dbopMHpOBaHUS Y HUX €IMHON XMMHUYECKON KapTUHBI MuUpa. Benyias unes kypca
— €JIMHCTBO HEOPraHWYECKOM M OpraHMYeCKOM XMMHUU Ha OCHOBE OOIHOCTH UX
MOHSATUM, 3aKOHOB M TEOpUH, a TaKKe Ha OCHOBE OOIUMX TMOJXOA0B K
KJIAaCCU(UKAUU OPraHUYECKUX U HEOPraHMYECKUX BELIECTB U 3aKOHOMEPHOCTSIM
MPOTEKAHMSI XUMHUECKUX PEaKIIMi MKy HUMHU. Takoe mocTpoeHue Kypcea oorei
XMMHH TIO3BOJISIET TOABECTH YYAIIUXCA K IIOHHMAHUIO MAaTepUAIBHOCTH U
M03HAaBa€MOCTH €AMHOTO MHpa BEUIECTB, IPUUYHUH €0 KPaCOYHOro MHOrooOpasus,
BceoOIel CBsA3M sBIeHUN. B cBOIO ouepenb, 3TO aeT BOBMOKHOCTD YUallUMCs HE
TOJIBKO JIy4lll€ YCBOWTb XHMHMUYECKOE COACPKAHUE, HO W IOHATH POJIb U MECTO
XUMUHU B CUCTEME HAyK O Ipupoze. Takoe nocTpoeHne Kypcea Io3BOoJIsIeT B IIOJTHON
MEpe HCIOJNb30BaTh B OOYYEHUHM OlEpaluyd MbIIUICHHUS: aHallu3 U CHUHTE3,

CpaBHEHHUE M aHAJIOTHIO, CUCTEMATH3AIUI0 U 0000ITICHHE.

Coneprxkanmne yueOHOI0 nmpeamera.

Pazgen 1. Crpoenue aroma u mnepuoauveckuid 3akon . MH.
MemnpaeneenBa (3 yaca).

OCHOBHBIE CBEACHUS O CTPOEHUU aTOMa. Sapo: MpOTOHBI U HEUTPOHBI. M30TOMBI.

DNEeKTpOHbl. DIEKTPOHHAs 000JI0UKa. DHEpreTudeckuii ypoBeHb. OCOOEHHOCTH



CTPOCHHUSI 3JIEKTPOHHBIX OOOJIOYEK aTOMOB 3JEMEHTOB 4-T0 U 5-TO TEPUONIOB
nepuonnueckoit cucteMsl JI. 1. Menaeneena (nepexonnsix snemMeHTOB). [ToHsiTHe
00 opOuTtansx. s- W p-opOUTAIU. DJIEKTPOHHBIE KOHPUTYpallMd aTOMOB
XAMHUYECKUX 3JIEMEHTOB.

Ilepuonnueckunn 3akoH /. M. MeHnneneeBa B cBeTe ydeHUsl O CTPOCHUHU aTOMA.
OtkpsoiTue /. . MenaeneeBbIM NepruoandeCcKOro 3aK0Ha.

[lepnonnueckass cucremMa xumuueckux osnemeHtoB Jl. M. MenneneeBa —
rpadguyueckoe OTOOpaKeHHE MEPUOAUYECKOTO 3akoHa. DOU3WYECKUl CMBICI
MOPSIKOBOTO HOMEpPA 3JIEMEHTAa, HOMEpPa MEepUoAa U HOMEpa rpymmnbl. BaneHTHbIE
ANEeKTpOoHbI. [IpUurHBI M3MEHEHUsSI CBOMCTB 3JIEMEHTOB B NEPUOJAaX W TPyIax
(TTIaBHBIX MOATPYIINAXx).

[Tonoxenne BOAOpoAa B NEPUOINUECKON CHCTEME.

3HauCHHE TMEPUOIUYECKOTO0 3aKOHA M NEPUOJUYECKOW CHUCTEMBl XUMHUYECKHUX
sanemenToB [[. . MenneneeBa sl pa3BUTUSL HAYKA M TMOHUMAHHS XUMUYECKOU
KapTHUHBI MUPA.

Pa3nen 2. Ctpoenue BemecTBa (12 yaca).

HNonnas xumudeckas cBsi3b. Karnons! u anvonsl. Knaccuduxarnms nonos. MlonHbie
KpUCTAJNINYECKUE pemeTku. CBONCTBA BEIIECTB C 3TUM TUIIOM KPHUCTAIIMYECKUX
PELIETOK.

KoBaneHTHass XuMHUYecKas CBsI3b. OJEKTpOOTpHULIATeNbHOCTh. llomsapHas wu
HEMOJIApHAasi KOBaJEHTHbIC CBA3U. Jumnosb. [IONSPHOCTH CBSI3M U TOJSIPHOCTH
Mosiekynbl. OOMEHHBIH W JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl O00pa30BaHUs
KOBAJICHTHOM CBSI3U. MOJIEKYJISIPHBIE M ATOMHBIE KPUCTAJUIMYECKUE PEIIETKHU.
CBolicTBa BEIIECTB C ’TUMH TUIIAMHU KPUCTAJUTMYECKUX PEIIETOK.

Metannmuueckass xumudeckas cBsizb. OCOOEHHOCTH CTPOCHHUS aTOMOB METAJLIOB.
Mertamunyeckas XuMHYECKasi CBSI3b U METAJUIMYECKas KPUCTALNIUYECKAs PEIIeTKA.
CBoiicTBa BEILIECTB C ’TUM THUIIOM CBSI3H.

Bonopoanass xumuueckasi CBA3b. MEXMOJNEKYIsSIpHasT W BHYTPHUMOJICKYJISIpHAs
BOJIOPOJIHASI CBSI3b. 3HAUEHUE BOJOPOJHOM CBSI3U ISl OpraHu3alldd CTPYKTYp

OMOMOIUMEPOB.



CocraB BemecTB M cMeceil. BemiecTBa MOJEKYASPHOTO W HEMOJIEKYJSPHOTO
CTpoeHHUs. 3aKOH TOCTOSHCTBA cocTaBa BemiecTB. l[loHATHe «HOIs» H  ee
Pa3HOBHUIHOCTHU: MaccoBasi (J10Jisi DJIEMEHTOB B COCIMHEHHH, JOJIi KOMIIOHEHTA B
CMECH — IOl TOpHUMEcCEH, JO0Js PacTBOPEHHOIO BELIECTBA B pPacTBOpE) H
oObeMHaAI.

[Tonumepsl. IlnacTmacchl: TepMOIUIACTHI U PEAKTOIIACTBI, UX MPEACTABUTEIN U
npuMeHeHue. BomokHa: nmpupoHbie (pacTUTENbHbIE U KUBOTHBIE) U XUMHYECKHUE
(MCKyCCTBEHHBIE U CUHTETUYECKHE), UX MPEJCTABUTEIU U IPUMEHEHHE.
['a3000pa3Hoe CcTpoeHHE BewlecTBa. [pW  arperaTHbIX COCTOSHHUS — BOZBI.
OcobeHHOCTH CTpoeHMs Ta30B. MosipHbIi 00BEM Ta3000pa3HbIX BEIIECTB.
[Tpumepsl Ta3000pa3HbIX NPUPOAHBIX CMECEW: BO3AYX, MPUPOAHBINA ras.
3arpsizHeHre arMocdephl (KUCIOTHBIE TOXIH, MapHUKOBBINA 3¢ dekT) u 6opbda ¢
HuM. [IpeacraBurenu razoo0pa3HbIX BEIIECTB: BOAOPOA, KUCIOPOJ, YIIIEKHUCIBINA
ra3, aMMuak, 3TuieH. VX monydenue, coOMpanue u pacrio3HaBaHuUe.

Kunkoe cocrossnue BemiectBa. Boma. Ilotpebnenue Boabl B OBITY U Ha
npou3BoscTBE. JKeCcTKOCTh BOABI U CIIOCOOBI €€ yCcTpaHeHusl. MuHepaibHbIE BObI,
UX WUCTOJB30BAHME B CTOJOBBIX W JIeUeOHBIX mHemsaX. JKHUIKHe KpPUCTAIBl U MX
IpUMEHEHUE.

TBepnoe coctosiHue BemicTBa. AMop(dHBIE TBEpjble BEIIECTBA B MPUPOJE U B
KU3HM YeJOBEKa, WX 3HAUEHHWE W mNpuMeHeHue. Kpucrammmdeckoe CTpoeHHE
BeniecTBa. JlucnepecHele cuctembl. [loHATHE O JAMCIEPCHBIX CHUCTEMaXx.
HucnepcHas ¢aza u gucniepcuonHas cpefa. Knaccudukanus 1ucnepcHbIX CUCTEM
B 3aBHCHMOCTH OT arperaTHOrO COCTOSIHHSI TUCTIEPCHOM Cpenbl U JUCTIEPCHOHHOMN
daszpl.  ['pybomaucnepcHble  CUCTEMBI:  OMYJAbCHUH, CYCHEH3WH, a’dpPO30JIu.
ToHKOIMCIIEPCHBIE CUCTEMBI: TEJIN U 30JTH.

Paznen 3. Xumnueckue peaknuu (10 gacon)

Peakuuu, uaymiie 6e3 U3MEHEHHs COCTaBa BEIIECTB. AJUIOTPONHS U alNIOTPOITHbIE
BUIoM3MeHeHus. [IpudauHbl amuioTponuu Ha mpuMepe MoAUUKAINN KUCIOPOa,
yrepozaa u ¢pocdopa. O30H, ero ouogorudeckas posib. MIzomepsl 1 u3omepus.

PeaKHI/II/I, uaymue ¢ HMU3MCHCHUCM COCTaBa BCHICCTB. PeaKHI/II/I COCIMNHCHMU:I,



pa3ioKeHus, 3aMeIeHnss 1 OOMEHa B HEOPraHWYECKOM M OpPraHWYeCKON XUMUU.
Peakuuu 3K30- U 3HIOTEpMUYECKHE. TermnoBoi 3PPEeKT XUMUUECKON peakinu U
TEPMOXUMHUYECKHE ypaBHEHUs. Peakunn TOpeHMs, KaK 4YacTHBIM cllydal
DK30TEPMHUUYECKHUX PEAKIUH.

CKOpOCTh XUMHUYECKON peaKUU. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKuy OT
IPUPOMBl PEATMPYIOIIMX BEIIECTB, KOHLEHTpALMH, TEMIIEPATyphl, ILIOMAIN
ITIOBEPXHOCTHU CONPUKOCHOBEHMS U KaTalau3aropa. Peakium roMo- U reTeporeHHbIE.
[TonsstTue o xatanu3e u Karanuzatopax. @DepMeHTbl Kak OHOJIOTHYECKHE
KaTaJu3aTopbl, 0COOEHHOCTH UX ()YHKIMOHUPOBAHHS.

OOpartuMocTh XMMHUYECKUX peakuuid. HeoOpatumele n oOpaTuMble XUMUYECKHE
peakuuu. COCTOSTHUE XMUMHYECKOTO PaBHOBECHS JUIsI OOpaTHMMbBIX XHUMHUYECKHX
peakumii. CiocoObl CMENIEHUsI XUMHYECKOTO PAaBHOBECUS Ha MpPUMEpPE CUHTE3a
ammuaka. [IoHsTue 00 OCHOBHBIX HAYyYHBIX IPUHLIMIIAX MPOU3BOJCTBA Ha IIPUMEpPE
CUHTE3a aMMMAKa UJIU CEPHOM KHUCIIOTHI.

Pone BOmpl B xummueckor peakuuu. VMctunHblE pacTtBOpbl. PacTBOpMMOCTE M
KJIaCCU(UKAIUS BEUIECTB MO ATOMY NPHU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMbIE
Y HEPAaCTBOPUMBIE BEILIECTBA.

ONEKTPOIUTHl U HEIIEKTPOIUTHL. DJIEKTPOJUTHYECKas aucconuanus. Kucmorsl,
OCHOBaHHUs U COJIM C TOYKH 3PEHUS TEOPUM DJIEKTPOJIMTUYECKON IHUCCOLUALINU.
XHWMUYECKUE CBOMCTBA BOJBI: B3aUMOJCHUCTBHE C METalNIAMH, OCHOBHBIMU U
KUCJIOTHBIMM OKCHJIaMH, pa3jokKeHHe M 00pa3oBaHHE KpPUCTAIOTUIPATOB.
Peakunu rugparanuy B OpraHu4eCcKOM XUMUU.

['maponu3 oOpraHMyeckux W HeopraHudeckux coeauHeHuid. HeoOparumebril
ruaponn3. OOpaTuMblil THAPOINU3 Cojiel. [ UaApoNU3 OpraHMuecKuX COCIUHEHUN U
€ro MPaKTHYECKOE 3HAYEHUE I IMOJYYEHHUS THAPOIM3HOIO CIHMPTA U MBLIA.
buonornueckas poib THAPOIU3a B IUIACTUYECKOM M HHEPreTUYECKOM OOMeHe
BEILIECTB Y JHEPI'UH B KIIETKE.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. CteneHb okucinenus. OnpeneneHue
CTETIEHU OKHUCIeHus 1o (opmyne coeaunenus. [lonstue o0 OKUCAUTETHHO-

BOCCTAHOBUTCIIBHBIX PCaKIUAX. Oxucnenue u BOCCTAHOBJICHUEC, OKHUCIIUTCIIb H



BOCCTAHOBUTEIIb.

OnekTponu3. NEKTPONN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIM MPOIIECC.
DNEeKTpoNN3 paciuiaBOB U pacTBOPOB Ha MpuMepe xjopuaa Harpus. [Ipakrudeckoe
MPUMEHEHUE AIICKTPOIN3a. INEKTPOJIUTHIECCKOE OTYyUCHUE aTFOMUHUS.

Pa3nen 4. BemecTBa u ux cBoiicTBa (8 Yacon)

Mertannel. B3auMopaeicTBHe METAIOB C HEMeTa/ulaMu (XJIOpOM, cepoll u
KHUCIIOpoioM). B3anmoneicTBrue MIETOYHBIX U IIEIOYHO3EMENIbHBIX METAaJIOB C
BOAOWU. ONEKTPOXUMUYECKUU Psifi HaNpsHKeHUH MeTauioB. BzaumoneiicTBue
METAJUIOB C pacTBOpaMH KHCIOT U cosieil. AmromMuHOoTepMusd. B3aumoneiicTBue
HaTpus ¢ 3TaHoyioM U ¢genonoM. Kopposus metamioB. [lonsatue o XumMudeckon u
AIIEKTPOXMMHUUYECKON KOpPpo3uu MeTauioB. CrocoObl 3allUThl METAJIOB  OT
KOPPO3UH.

Hemetamibl. CpaBHUTENbHAS XapaKTEPUCTUKA TAJIOT€HOB KaK HanboJiee TUITMYHBIX
npeAcTaBUTENe  HemeTauioB.  OKHCIWTENbHBIE  CBOWCTBA  HEMETAIIIOB
(B3auMOZCICTBUE C MeTa/llaMH U BOAOpOoJoM). BoccTaHoBuTENbHBIE CBOMCTBA
HEMETAJUIOB (B3aMMOJIEUCTBHE C 00Jiee AIEKTPOOTPULIATENbHBIMA HEMETAINIAMH U
CJIO)KHBIMU BEIIIECTBAMHU-OKUCIUTEIISIMHA ).

Kucnorer opranuueckue ©  HeopraHnuudeckue. Kraccudukauuss  KHUCIOT.
XHUMHUYECKME CBOMCTBA KHMCIOT: B3aMMOJICMCTBHE C METaUlaMH, OKCHJIaMU
METaUIOB,  THAPOKCHUJIAMH  METAUIOB,  COJISIMHM,  CIOUPTaMu  (peakius
srepudukannn). OcoOble CBOMCTBA a30THOM M KOHLEHTPUPOBAHHOW CEPHOMU
KHUCJIOTBI.

OcHoBaHMsI OpraHuYeckre W Heopranumyeckue. OCHOBaHUSA, UX KiaccU(UKaIUS.
XUMHYECKUE CBOMCTBA OCHOBAHMM: B3aUMOICUCTBUE C KUCIOTAMHU, KUCIOTHBIMU
OKCHJIAMU U COJSIMU. Pa3iokeHne HepacTBOPUMBIX OCHOBAHUM.

Comu. Knaccudukanus comneid: cpeaHue, KUCIbIE M OCHOBHBIE. XUMHUYECKHE
CBOWCTBA COJICH: B3aUMOJEHCTBUE C KHCIOTaMH, LIEJI0YaMH, METAUIaMUA U CO-
asmu. [IpencraBurenu coseil M UX 3HaYEHUE. XJIOPUJ HATPUsl, KapOOHAT KaJIbITus,
dbocdar kanpius (CpeaHue COJN); TUIPOKAPOOHATHl HATPUSI U aMMOHHUS (KHUCIIbIS

conn); rugpokcokapoonar meau (II) — mamaxut (OCHOBHAS COJIb).



KadyecTBeHHbIE peakiuu Ha XJIOpHI-, Cyabdar-, u KapOOHAT-aHWOHBI, KAaTHOH
aMMOHUsI, kKaTuoHbI kere3a (11) u (111).

[eHeTnueckass CBA3b MEXKIy KJIacCaMM HEOPraHMYECKUX M OPraHUYEeCKHX
[Tonsite o

COCI[HHCHHfI. FCHETUYECKOM CBSI3M UM TEHETHMUYECKHX psAaaax.

I'eneTnyeckuit paa METajia. I'eneTnueckuit paa HEMCTAJIA. OcobeHnHOCTH

ICHCTUYCCKOIO psiaaa B OpFElHPI‘IGCKOfI XUMHHU.

ABTOpCKast KosaunvecTBO PaGouas KosaunvecTBO
nporpamMmma 4acoB nporpamma 4acoB
Ilepuonnueckuit 4 gaca [Iepunonnueckui 3 yaca
3akoH /[[.H. 3akoH /JI.1.

Menneneesa u Menpeneesa u

CTPOEHHE aToMa. CTPOCHHE aToMma.

CrpoeHnue 11 wacoB CrpoeHnne 12 yacoB
BEILIECTBA BEILIECTBA

XUMHUYECKHUE 11 wacos XUMHUYECKUE 10 yacoB
peakuuu peakuuu

BemecTBa 1 ux 7 9acoB BemiecTBa n ux 8 yacos
CBOMCTBA CBOMCTBa

PezepBHoe Bpemsi | 1 vac PesepBHoe Bpemst | 1 yac

B nnanupoBanuu Ha TeMbl «CTpoeHue BelecTBa» U «BelecTBa u ux

CBOICTBa» BBIJEIEHO Ha | yac OoJbIIE MO CPAaBHEHHUIO C aBTOPCKOM

HpOI’paMMOfI B CBA3HU HCO6XOI[I/IMOCTI)IO YACIUTDb OoJIbIlle BHUMAHUS JaHHBIM

pazzeniaMm v MpoBecTu 0000IIIeHre 3HAHU 110 HUM Tepe]l HalluCaHueM

KOHTPOJIbHBIX pa0oT.




KaJICHIlapHO-TeMaTI/I‘IeCKI/Iﬁ IUTIaAH 110 XUMHH

11 r kiaace
Ne n/m HaumeHoBaHue pa3aesioB U TeM Ili1anupyemblie cCpoxku CroppeKkTHpOBaHHbIE
MPOXO0KIEHUA CPOKM NPOXOKIEHUS
Pasznen 1. Ctpoenue aroma u nepuoanyecknii 3axkon JI. . Menneneena (3 yaca)
1 BBoaubiil uHcTpykTaxk 1o Th. OcHOBHBIE CBEIEHUS O
CTPOCHHUH aTOMa.
2 OCO0OEHHOCTH CTPOCHUS AIICKTPOHHBIX 000JI0YEK aTOMOB.
3 [Iepnonnueckuit 3akoH Jl. V1. MenzeneeBa B cBETE yueHUs O

CTPOCHHU aromMma.

Pa3nea 2. Ctpoenne BemectBa (11 yacos).

4 MoHHas CBA3b.

S) KoBajieHTHasi XUMHUYECKasi CBSI3b.

6 MeTayuinyeckasi ¥ BOJIOPOIHAS CBS3H.

7 Enunas npupoaa XUMHYECKOH CBA3H.

8 Cocras BemectBa. CmecH.

) ["a3000pa3HbIC BENIECTRA.

10 [IpakTuyeckas padora Nel «Ilonydenue, cobupanue,
pacro3HaBaHKE ra3oBy.

11 JKunkue Bemectsa. TBepable BelleCTBa.

12 JlyiciepcHbIEe CUCTEMBI.

13 O6006menue 3Hanmit Mo Temam: «CTpoeHue aroma.
[Teprogunueckuii 3akoH. CTpOEHHE BENIECTBAY.

14 KonTponbHas padota Nel o Temam: «CTpoeHue atoma.
[Teproguueckuii 3akoH. CTpOE€HHE BENIECTBAY.

Pasznea 3. Xumuueckue peakuuu (10 yacon).

15 [TonsiTHe 0 XUMHUEcKoH peakiuu. Peakium, naymue 6e3
M3MEHEHHUs COCTaBa BEIECTB.

16 Knaccuukaius XuMHUECKUX PeaKIfii, MPOTEKAIOIINX C

M3MECHCHHEM COCTaBa BEUICCTB.

17 CKOpOCTh XUMHUYECKUX PEAKLIHH.




18

OO6paTMMOCTh XUMHUYECKUX PeaKIil. XUMHUYECKOE
[paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

19 Posib BOJIbI B XMMHUECKHX ITPOIEccax.

20 ['maponn3 opraHnveckux U HeopraHuyeckux Bemects. Cpena
BOJIHBIX PACTBOPOB.

21 OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKITUH.

22 DNIEKTPOJIN3.

23 O00011IeHIE U CUCTEMATU3ALMS 3HAHN 10 TEME:
«XUMHYECKHE PEAKIIUN.

24 KontponpHas pabota Ne2 «XuMHUYECKHUE PEaKITUN.

Pazjnen 4. BemecTBa n ux cBoiicra (9 yacoB)

25 MeTabl.

26 HewmeTansl.

27 Kucnorsl.

28 OcHoBaHu4.

29 Commu.

30 ['eHeTHuecKas CBA3b MEXKIY KIIaCCaMH HEOPTaHUYECKUX
OPraHNYeCKNX COCTMHEHUN.

31 O60061enre 3HaHu# Mo Teme «BelecTBa 1 UX CBOWCTBaY.

32 [TpakTdeckast pabota No2 «PerieHne dKCrIepUMEHTaTbHBIX
3a/1ad Ha UJICHTU(UKAIIUIO OPTAaHHYECKUX U HEOPTaHUIECKUX
COETMHEHUI

33 KonTponbHas pabota Ne3 «BemiecTBa 1 uX CBOHCTBa».

34 AHanu3 KOHTPOJIbHOM pa®oThl. [TofBeeHre HTOros.







