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PABOYAS ITIPOT'PAMMA 110 BHEYPOUHOM AESATEJBbHOCTH

«XHuMHSA — 3TO MPOCTO»

YpoBeHb 00pa3oBanus (K1acc) 9 knace

KomugecTBo yacoB: 6cezo — 34 yaca, 6 Heoenro — 1 4.
Yuurens: KpaitHoBa Aana IOpbeBHa

PaGouas nporpamma paspaborana Ha ocHoBe: PaGouas mporpamma paspaborana yuurenem MBOY COIIl 68 KpaiinoBoit AuHo# KOpheBHOI B
cooTBeTcTBUH ¢ (PenepanbHBIM rOCYAapCTBEHHBIM 0Opa3oBaTENbHBIM CTAHAAPTOM M IIPHMEPHON OCHOBHOM 00pa3oBaTelibHOW MPOrpaMMoM Ha
OCHOBe paboyeil mporpaMMsbl 10 BHEYpo4HOH JestenbHocTH «IloaroroBka k OI'D mo xumumy, aBTOpa yduTens BhiciIel kareropuu Maikosoit C.B..
VueOHMKH NaHHOW JHMHMYU NPOIUIH 3KCIEPTU3y, BKIOYEHB B DesepalbHbIA NepedeHs H 00eCeunBalOT OCBOCHHE 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00111eTr0 00pa3oBaHusl.



IHosicHUTE/ILHAA 3ANIMCKA

BreypouHas neATenbHOCTh « XUMUSI — 3TO MPOCTOY» MpenHa3HaueHa ajsi obydarommxcss 9 kjiacca, BBIOPABIIMX MPEIMET XUMHH I CHAYH
sk3aMeHa B popme OI'D M rmIaHUPYOIUX B HajJbHEHIIEM U3yUeHHe XUMHUU Ha MPO(PUILHOM YPOBHE.

[Iporpamma mo xumum pazpadoTaHa ¢ HENbI0 OKa3aHUs METOAMYECKON MOMOINM YYHUTETO B CO3MaHMM padouell mporpamMmsl Mo y4eOHOMY
npeamery. B coorBerctBuu ¢ TpebGoBaHmsiMu DenepajbHOrO rOCyJapCTBEHHOTO OOpa3oBaTENIbHOIO CTaHAApPTa OCHOBHOTO O0Imero oOpa3oBaHUs
BO3HHKJIa HEOOXOAMMOCTb B pa3paboTKe MPOrpaMMbl BHEYPOUYHOH AEATENBHOCTH, MO3BOJSIOMIEH PACUIMPUTh U YIIyOUTh CBOHM 3HAHMS 10 XMMUH,
c(OpMHUPOBATH HABBIKH UCCIIEIOBATEIBCKON AEATEIBHOCTH.

IIporpamma mo XMMUHU JAET TMPEACTABICHHE O LeNsiX, oOmel crpaternd OOydeHHWs, BOCTIMTAHUS W Pa3BUTHS OOYYAOLIMXCS CPENCTBAMHU
yueOHOro mpeamera, ompeaessier 00s3aTeNbHOE NMPEIMETHOE CONEplKaHHE, €ro CTPYKTYpy IO pa3feniaM U TeMaM, pachpeiesieHHe IO Kiaccaw,
PEKOMEHIyEMYIO TTOCIIEAOBATENIbHOCTD U3YUEHUS] XUMHU C YYETOM MEXKIPEAMETHbIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTHMKH y4ueOHOro mporecca,
BO3PACTHBIX OcoOeHHOCTel ofydarommxcsi. B mporpamMMe 1mo XMMHUH YYHUTHIBAIOTCS BO3MOXKHOCTH yueOHOro mpeaMeTra B peaim3anuu TpeOOBaHUH K
TUTAHUPY €MBIM JINYHOCTHBIM, METAIIPEIMETHBIM H ITPEIMETHBIM pe3yJibTaTaM oOyueHHs U B (POPMUPOBAHMH OCHOBHBIX BHIOB y4€OHO-TIO3HABATEIbHON
AeSITeIbHOCTH 00YYaroIIerocsi o OCBOSHHIO YUEOHOTO CONepIKaHMs.

Llens manHOrO Kypca — MOATOTOBKA U MOAJAEPXKKA BBITYCKHUKOB 9 Kjacca IIKOJbIL, MOMOLIb B IIPEOJOJICHUH KOTHUTHUBHBIX, JIMYHOCTHBIX H
MPOLIECCYAIbHBIX TPYAHOCTEN B MEPUOJ MOATOTOBKH K SK3aMEHY.

PesynbpraToM COBMECTHON aAeATenbHOCTH oOydarommxcst 9 kiacca W memarora OyayT sIBISATBCS PE3yJIbTaThl MPOOHOIO TECTUPOBAHUS, a B
KOHEYHOM UTOI'€ — UTOrOBasl ATTECTAINS OOYUAFOIIUXCS 110 MTPEAMETY XUMUSL.

AKTYaJIbHOCTb MPOTrPaMMBI CBSI3aHA C BO3MOXKHOCTBIO OOyHaroIlerocsi BeIOpaTh MPOQIIIBHBIN MpeaMeT oOy4deHHs B CTapIINX KJIAcCax WIIH
U3MEHHUTb CBOH BHIOOP. DK3aMeH MO XUMHH TpeOyeT OT 00y4aroIuXcss MHOTUX 3HAHUH U MOHSATUH He TOJIBKO B 00JIACTH HEOPTaHUIECKOH XUMHUH, HO
U OpraHMYeCcKON XMMHUHU; BIAAETh NMPAKTUYECKUMHU HaBbIKAMHU M YMETb MPUMEHATb UX B APYrod CUTyaluu. 3aHATHS [0 BHEYPOUHOM NEATENbHOCTH
«XUMHsI — 3TO IMPOCTO» MpPEeNHA3HAYEHBI MJI1 TEOPETUYECKONW M MPAKTUYECKOW MOMOLIM B MOArOTOBKE K I'OCYyIapCTBEHHON MTOrOBOM aTTECTALlUU.
3aHATHS OPHEHTUPOBAHBI HAa MOBTOPEHHE, CHCTEMATH3ALMIO0 M yIIyOJIeHHOe M3Y4YeHHE Kypca XUMHH OCHOBHOW INKOJBI, a TaK)K€ Ha MOATOTOBKY
obyuaromuxcs 9-x knaccos k OI'D u o0yuaromuxcsi, KOTOpbIe BBIOUPAIOT XUMHUIO JIJIsl NaJibHeHmero o0ydeHus B npodue.

B ocnHoBe nporpaMmabl JICKUT CHCTeMHO-HeﬂTeHbHOCTHbIﬁ moaxon, KOTOprfI CO34a€T OCHOBY MJIsA CaAMOCTOATCJIbHOTO YCICIIHOI'O yCBOCHUA



OOy4aroIMMHUCsT HOBBIX 3HAHWN, YMEHHH, KOMIIETEHLIMH, BHIOB M CHOCOOOB [ESITEIBPHOCTH M OOECIEeYMBAET COOTBETCTBHE IESTEIbHOCTH
00y4aroImuxcst UX BO3PACTy U MHAMBHIYAJbHBIM OCOOCHHOCTSIM. DMOLMOHAIBHOE MEePEKUBAHIE MPOLIECCa OTKPBITUS SBJISIETCSI OCHOBOH MOTHBALIUU
K 3HAHUSM, CTHUMYJSITOPOM CaMON yYMCTBEHHOH NEATENBHOCTH B JOCTHXKEHUHU LEeNIeld JIMYHOCTHOIO, COLMAJIBbHOIO M IMO3HABATEIBHOIO PA3BUTHSA
00y4aroIuxCsl.

IIporpamma paspaboTaHa Ha OCHOBE CJICAYIOLINX HOPMATHUBHBIX JOKYMEHTOB!

o MenepanbHbIiizakoHN273dD30129.12.2012r. «O6 obpasosannu B Poccuiickoit @enepanumy,

» MenepanbHBIN TOCYAAPCTBEHHBIH 00Pa30BaTENbHBINA CTAHAAPT OCHOBHOTO OOIIEero oOpa3oBaHUs, YTBEP KASHHBIN MPUKa30M MUHUCTEPCTBA

oOpasoBanus u Hayku Poccuiickoit @enepauuu ot 17 gexadpst 2010 r. Ne 1897

» TpeboBanus K OCHAIIEHHIO OOpPA30BATENBHOrO IIPOIECCa B COOTBETCTBUU C COAEPKATEIbHBIM HAIMOJHEHHEM Y4YeOHBIX IIPEIMETOB
(benepasbHOrO KOMIOHEHTa TOCYJapCTBEHHOrO OOpa30BATENbHOIO CTAHIAPTA, YTBEP:KIEHHBIH MpHUKa3oM MuHucTepcTBa oOpa3oBaHUs U
Hayku Poccutickoit @enepanuu ot 4.12.2010 r. Ne986;

» CanlluH, 2.4.2.2821-10 «CanuTapHO - 3NHAEMHOJIOTHYeCKHE TPEOOBaHMS K YCIOBUSIM U OpraHU3alMu oOy4eHus B 001eodpa3oBaTeIbHbBIX

YUPEKOEHUSAX, YTBEPKACHHBIE IOCTAHOBIEHNEM | TABHOIO roCy 1apCTBEHHOIO CaHUTApHOro Bpada PD ot 29.12.2010r. Nel89».

I]ens nporpammet:

- TIOATOTOBKA W TMOJAEP’KKAa BBIMYCKHUKOB 9 Kjacca IIKOJBI, MOMOLIb B IMPEOAOJIEHHH KOTHHTHUBHBIX, JINYHOCTHBIX M MPOIECCYaJTbHBIX
TPYAHOCTEH B EPHOJ IIOATOTOBKH K SK3aMEHY.

3aoauu nporpaMMbl B HEYPOUHON EATENbHOCTH 110 XUMHH:

OCBOEHHE BAXKHEHUIINX 3HAHUH 00 OCHOBHBIX MOHITHAX M 3aKOHAX XMUMHUH, XHMHYECKOH CHMBOJIHKE;

OBJIQJICHUE YMEHMsIMH HaOJIOAaTh XMMHYECKHE SIBJICHHS, NPOBOAMTh XMMHUYECKHH 3KCIEPUMEHT, NPOBOANTH pPACUYETHI HAa OCHOBE
XUMHYECKHX (POPMYJI BELIECTB U YPABHEHUI XUMHUYECKIX PEaKLUH,

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB M HMHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B MpOLECCe NPOBENEHHUS] XMMHUYECKOrO SKCIEPHUMEHTa,
CaMOCTOSITEJIbHOTO IPUOOPETEHHs 3HAHUH B COOTBETCTBHH C BOSHUKAIOLUTUMH KHU3HEHHBIMU MOTPEOHOCTSIMH;

BOCIIUTAHHE OTHOIIEHHS K XUMHH KaK K OJHOMYy M3 (pYHIAMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3ZHAHMS M 3JIEMEHTY OOIIeueOBEUeCKOM

KyJIbTYpbl, IPUMEHEHUE NOJYYSHHBIX 3HAHUM U YMEHUHN 1JIs1 UCTIOJIb30BaHNs B HECTAHAAPTHON CUTYaL[UH.



Ilnanupyemble pe3yabTaThl

Ha 3aHATHSAX BHEYPOYHOU NEATEIHHOCTH OOYYarOIIMecs JOMOJHSAT CBOWM 3HAHUSI MO XUMHH, MOBBICAT CBOW YPOBEHb TEOPETHUYECKOU W
SKCIIEPUMEHTAJIbHOW MOATOTOBKU. 3aHSATHS MPHU3BaHbI MPOOYAUTh y YyYAlIUXCS HHTEPEC K XUMHUYECKOH HAyKH, CTHMYJIMPOBATh NaJibHEHIIee
U3yYeHUEe XUMHUH., XUMUYECKUe 3HaHUs1, CHOOPMHUPOBAHHBIC HA BHEYPOUHBIX 3aHSTHSX, TIOMOTYT OOYUYAIOIMUMCS B MIOATOTOBKE K 3K3aMEHY MO XUMHUU
U B aJbHEHIIEeM OCO3HAHHO BHIOPATh HATPABJIEHUE MPOPUITBHOTO OOy USHUSI.

IIpenmMeTHBIMH pe3yJIbTATAMH OCBOCHHSI POTPAMMBI SIBJISTFOTCS

- B TO3HABaTeJbHON c(epe: OMUCHIBATHL JNEMOHCTPAIIMOHHBIE M CAMOCTOSITENIbHO TPOBEACHHBIE SKCIEPUMEHTBI, UCTIONB3Ysl IJIT 3TOTO
PYCCKHIA SI3BIK U SI3BIK XUMUH, HAOIIONATh NEMOHCTPUPYEMbIE U CAMOCTOSITENIbHO MPOBOAMMBIE OMBITHI, XUMUYECKHE PEAaKIUH, MPOTEKAIOINE B

npupone u B OBITY;

- BIIEGHHOCTHO-OPHEHTALHOHHONC(epe CTPOUTHCBOCTIOBEIEHUE BCOOTBETCTBUICIIPHHLIMIIAME OEPEKHOTO OTHOIIEHHS K MPUPOE,
- B TPYIOBOH cdepe: IUIaHUPOBaTh M OCYLIECTBISITH CAMOCTOSITENIBHYIO PaOOTy IO TMOBTOPEHHIO M OCBOCHHIO TEOPETHYECKOW 4YacTH,
IUIAHUPOBATh U MPOBOIUTH XUMHUECKUN HKCIIEPUMEHT; HCIIOJIb30BaTh BELIECTBAa B COOTBETCTBUHU C UX NPEJHA3HAUEHHEM U CBONCTBAMU,
- B cpepe O€30MaCHOCTH JKUHENEATEIbHOCTH: OKAa3bIBaTh MEPBYIO MOMOIIb MPH OTPABJICHUSIX, OKOTaX W JPYTUX TPaBMaX, CBSI3AHHBIX C
BEIECTBAMH U JJAOOPATOPHBIM 00OPYAOBAHUEM.
JINYHOCTHBIMH pe3yJIbTATAMH SIBIISIOTCS:
- BLEHHOCTHO-OPHUEHTALMOHHOMC(epe—1yBCTBOrop10CTU3aPOCCUIICKYIOHAYKY,OTHOLIIEHHEK TPY Ay, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U
CaMOOLICHKA,
- BTPYHAOBOIC(Epe—TOTOBHOCTEKOCO3HAHHOMY BBIOOPY NalibHE NI eHOOpa30BaTEIbHONTPACKTOPHIH,
- BIIO3HaBaTeNbHOHC(Epe-MOTHBALHAY YEHUS, Y MEHHEY IPABJISITH.CBOSHITO3HABATEIBLHON IESTEIbHOCTH.
MeTtanpeaMeTHBIMH Pe3yJdbTATAMM SIBJISIOTCS:
- BJIAJICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMHU AEATENBHOCTU: HAOIIOIeHHE, N3MEPEHHUE, SKCIIEPUMEHT, yueOHOe
UCCJIEAOBAHUE,
- YMEHHET€HEPUPOBATHU/IEH, O PEAENATCPEACTBA, HEOOX OTUMBIE T UX PEaTTN3aALIUH;

- yMeHI/IeOHpeI[eJ'If[TbLIeJ'II/II/ISaI[aLII/II[eﬂTeJ'IbHOCTI/I,BbI6I/IpaTbCpeI[CTBapeaJ'II/ISaLII/II/ILIeJ'II/II/I NPUMCEHATD UX Ha IIPAKTUKE,



- HCIOJBb30BATH PA3JIMYHBIC UCTOYHUKHU IJIA TTOJTYYCHUA XUMHUYECKOI I/IH(I)OpMaLII/II/I.

OcBoeHne  mpOrpaMMbl BHEYPOUYHOH JESITENbHOCTH OOYUYAOIIUMHCS TMO3BOJIUT  IOJYYHTH CIEIYIOIIUE PE3YIbTaThI:
B cihepe pazeumus nuunocmuvix yrnueepcaivusix yuednvX Oeiicmeuil 6 pamKax:

1. Koenumueno2o xomnonenma 6yoym cqhopmuposansi:

OCHOBbICOLII/IaJ'IbHO-KpI/ITI/ILIeCKOFOMbIH_U'IeHI/ISI,OpI/IeHTaLII/IﬂBOCO66HHOCTSIXCOLII/IaJ'IbeIXOTHOLHeHI/Iﬁ u BSaHMOHeﬁCTBHﬁ;

3KOJ'IOFI/ILIGCKOGCOSHaHI/Ie,HpI/13HaHHeBbICOKOﬁHeHHOCTH)KHSHI/IBOBCGXGGHpOﬂBHeHI/IﬂX; mpaBuJji IOBEACHUSA B HPGSBBIHaﬁHbIX CUTyallUudax.

2. I[leHHOCMHO20 U SIMOYUOHATNLHO2O KOMHOHEHMO8 OyOem chOpMUPOBAHA:

HOTpe6HOCTb B CAMOBBIpaKCHUHU CaMOpEaIn3aly, COUUAJIbHOM MMPU3HAHWUUN.

Jeamenvnocmnoeo komnonenma 6yoym cpopmuposansvl: yMEHUE BECTH TUAJIOT HA OCHOBE PABHOINPABHBIX OTHOIIEHHWH U B3aUMHOT'O
yBaXXEHUsI U IPUHATUS,

- yCTOHYMBBIMIIO3HABATEIbHBIHMHTEPECHCTAHOBICHUECMBICIIOO0pa3y oI e(hy HKIIMUTIO3HABATEILHOTO MOTHBA,

- TOTOBHOCTb BBIOOpa MpouIIbHOrO 00pa30oBaHusL.

2. Obyyarouuiicst MOJyYUTh BO3SMOKHOCTD IS (POPMHUPOBAHMS:

- BBIPQXKEHHOIY CTOIUNBOITy 4e0OHO-TIO3HABATEIbHONMOTHBALIMUIHHTE PECAKY YSHHIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO 1 CAMOBOCITUTAHHIO.

BedpepepazeumunpezyiamusHsiXynugepcaibHblXy4eOHbIX0eicmEULodyuaomuiics

1. Hayuwurcs:

- IIeJIETIONAaraHyI0, BKIFOYAasl MOCTAHOBKY HOBBIX LIEJIeH, MpeoOpa3oBaHue MPaKTUYECKON 3a/1a4H B TO3HABATEIBHY O,

- CaMOCTOSITEIbHOAHAIN3UPOBATBY CJIOBUSAOCTIDKEHISILIETMHAOCHOBEY Y€ TABBIIEICHHBIX YUUTEIEM OPHUEHTHPOB EHCTBHSA B HOBOM y4eOHOM
MaTepuane;

- IUTAHUPOBATh My TH JOCTUKEHUS LIEJIeH.

2. Ilony4nTh BO3MOKHOCTb HAYUHUTHCS:

- CaMOCTOSITENTbHO CTABUTh HOBbIE yueOHBIE LENN U 3a1a4H,

- HpI/IH.]'IaHI/IpOBaHI/II/I,[[OCTI/DKGHI/ISILIGJ'IGﬁcaMOCTOﬂTeHbHOHaHeKBaTHoyLII/ITbIBaTbyc.]'IOBI/ISII/I cpeacTBa UxX NJOCTUKCHHA.



BegepepazeumusakommyHUKaAmMUEHBIXYHUBEPCAIbHBIXY UeOHBIXOCICMBUILOBY U aIOuiUTLCS

1. Hayuwurcs:

- aIEKBATHOMUCIIOb30BaThPEUbJIAILIAHUPOBAHUANPETY IALUUCBOEHAEATEIbHOCTH,

- aJIeKBaTHOMCIIOJIb30BATbPEUYEBLIECPEACTBAMIAPCIICHUAPA3IMUYHBIXKOMMY HUKATUBHBIX 33/1a4; BJIaJAETh YCTHON U MUCbMEHHON PEYbIO;
CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BbICKA3bIBAHHUE,

- OpPraHU30BbIBATHUILIAHUPOBATEY U€OHOECCOTPY THUYECTBOCY YU TEJIEMUCBEPCTHUKAMM,

- HMHTErPUPOBATBHCABIPYIITY CBEPCTHUKOBUCTPOUTHIPOAY KTUBHOEB3AUMOACUCTBUECO CBEPCTHUKAMHU U B3POCIIBIMHU.

2. ITony4uTh BO3MOKHOCTb HAYUHUTHCA

- Bpatb Ha ce0s1 MHUIIMATHBY B OPTaHU3AIMH COBMECTHOTO ACHCTBUS,

- OKa3bIBATb MOAACPIKKY U COHeﬁCTBHe TEM, OT KOT'O 3aBHUCUT JOCTHXKCHHUE LIEJTIHN B COBMECTHOM JACATCIIbHOCTH.

Bedpepepazeumunnosnasames HbIXyHUGEPCAIbHBIXY YEDHBIX 0T CMBUILOOYUatOWUTICA
1. Hayuwurcs:

- [IpoBoauTh HAOMOACHMS U SKCTIEPUMEHT MOl PYKOBOACTBOM YUHUTEJIS,
- OcHOBaM peanu3aliy NPOEKTHO-UCCIIEI0BATENbCKON AATENbHOCTH,

- OCYIIECTBJISATh PACHIUPEHHBIN MOUCK MH(POPMAIINH ¢ UCTIONIb30BaHUEM pecypcoB Oubnuorek u MHTepHeTa.
2. ITony4uTh BO3MOKHOCTb HAYUHUTHCA

- CtaBuTh npodjieMy, apryMEeHTHPOBATD €€ aKTYaIbHOCTD;

- CaMOCTOSITEIbHOMPOBOIUTHUCCIIEIOBAHUSTHAOCHOBEIPUMEHEHUSIMETOTOBHAOITIOIEHUST SKCITIEPUMEHTA,

- BBIIBUTATh TMIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- OpPraHU30BaTh UCCIENOBAHUE C LIEJIbIO MPOBEPKU THIOTE3L,

- IeJ1aTh YMO3AKJIKOUEHHs U BBIBOJBI HA OCHOBE apry MEHTALINH.

IIporpamma BHEYpOUHOH AEATENBHOCTH MO XUMHUH « XMMHUS Ha MATHY pacCUMTaHa Ha ydamuxcs 9 kiacca (34 yaca).



CoaepsxaHue nporpamMmmbl
BHeypouHOIl 1eATeILHOCTH N0 XHMHH «XHMHS — 3TO MPOCTO»

BemecTBo U XUMH4YECKAs peaAKIUA

[TosTOopenue u yrinyOseHrne 3HaHUN OCHOBHBIX pasfeioB Kypca 8 kimacca. Ctpoenne atomoB. CBOMCTBA aTOMOB XHUMHUYECKHX 3JIEMEHTOB, MX
KOJINYECTBEHHbIE M Ka4Y€CTBEHHBbIE XapaKTEPUCTUKU (PaanyC, 3JIEKTPOOTPHLATENbHOCTh, SHEPrHsi MOHM3aUWH). llociaenoBaTeabHOCTh 3aMONHEHUS
3JIEKTPOHHBIX OpOuTaNell aTOMOB MasbIX NeprnonoB. OCOOEHHOCTH 3aIOIHEHUS 3JIEKTPOHHBIX opOuTanell aToMoB Oonbinnx nepuoaos. Ilepuomgmueckas
CHCTEMa XMMHUYECKHX 3JIEMEHTOB B CBETE NPEACTaBJIeHUI O cTpoeHuH aToMa. CTeneHb OKUCIIEHUS U BaJ€HTHOCTb.

Ctpoenne BemecTsa. BemecTsa B TBEPAOM, KUIKOM U Ta3000pa3HOM COCTOSTHUH. BUIbl XMMHUYECKOH CBSI3M: HOHHAs, KOBAJIEHTHAS (HETIOJISIpHAS,
NOJIsIpHAs ), OOMEHHBIH M JOHOPHO-aKLENTOPHBIH MEXaHU3M 00pa30BaHMS KOBAJIEHTHOH CBSI3H.

Me:xxMOoNeKyIsipHble B3aUMONEHCTBHs (BOIOPONHAs CBsA3b, CHibl BaH-mep-Baanbca). THUIbI KpUCTAIUIMYECKUX PEINETOK — AaTOMHAs, HMOHHAs,
METAJUINYECKast, MOJIEKYJISIpHAs — U OCOOGHHOCTHM HMX CTPOCHHS. 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKOW PELIETKH W BUAA
XUMHYECKON CBSI3H.

OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUsI XUMUYECKHUX peakuuii. Kiaccudukanms XuMIHUECKHUX PEakLyii M0 Pa3IuYHbIM MPU3HAKaM (T10 YUCITy U
COCTaBY YYaCTBYIOIIUX B PEAKLIMHU BEIIECTB, MO TETIOBOMY 3()h(EKTy, 10 H3MEHEHHIO CTENeHeH OKUCIIEHHUS] XUMUYECKUX 3JIEMEHTOB, 110 O0paTUMOCTH,
0 YYaCTHIO KaTaJIN3aTopa, IO arperaTHOMY COCTOSTHHIO PEarupyroIiuX BEUIECTB).

IToHsAiTHE O CKOPOCTH XMMHUUYECKON peakLuu. 3aKOH AeMcTBYIOLMX Macc. PakTopel, BIMAIOIINE Ha CKOPOCTb XUMMUYECKON peakLuu. JHeprus
axktuBauuu. [lonsatue o karanuze. @epmentsl. MTHrHOUTOPHL.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peaklui. OKUCINUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCHUMOCTb OT CTENEHU
OKHuclieHHs. Baxnble okuciuTenu M BoccraHoBHTeNnd. llepmanranat xammsa (xapakrepuctuka). CocTaBieHHE YPaBHEHHUH OKHUCIHUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEAKIIUI C UCIIONIBb30BAHUEM METOA JIEKTPOHHOro OanaHca.

DNEKTPONUTHYECKAS TUCCOLMANUsA. XUMHUYECKUE PEAKIIUH B PacTBOPax. TeopHsl 3IEKTPOIUTUIECKON nucconmanni. PacTBoperne Kak (pU3HKO-
xuMudeckuil npouecc. IloHsTe o ruaparax U KpUCTaJUIOrHApaTax. DJIEKTPOJIUThl U HE3JNEKTPOauThl. KaTuoHsl, aHnoHEl. MexaHu3sM IHCCOLMalun

BCILICCTB C pPa3JIMYHbIM BHIOM XUMHYECKOH CBsi3u. CHUIIbHBIE U CJIa0ble SJICKTPOJIUTHIL. Crenenb JUucConmuanmn, KOHCTaHTa AHCCOLMAIMUN. Honnoe



npoun3BeneHne Boabl. BogopoaHslil mokasaTtens. MHANKATOPHL. DIEKTPONUTHYECKAS TUCCOLUANNS KUCIIOT, OCHOBAHUN U COJIEH.

Peakunn moHHOrO OOMeHa. YCIOBHS MPOTEKAHUS peakiuil HOHHOrO obOMeHa. MOJeKyJsIpHbIE, TIOJHBIE U COKpAIlEHHbIE MOHHBIE ypPaBHEHHS
peaxnmii. CBOMCTBA KUCJIOT, OCHOBAHUH U COJIEH B CBETE MPEICTABICHUH 00 3JIEKTPONIUTHUECKON Arcconranui. KadecTBeHHbIe peaklini Ha HOHBL

I'upponus coneii. MoHHBIEC ypaBHEHUS THAPOJIU3A CONEl. XapakTep Cpelibl B BOJHBIX PACTBOPAX COJICH.

3KCHepI/IMeHTaHbHOe HU3YyUCHUEC BEILICCTB U SIBJICHUI: O3HAKOMJIEHHE C MOACIIAMU KPUCTAJUNTUYCCKUX PEIICTOK HCOPTaHUYCCKUX BCIICCTB —
METAJJIOB M HeMeTaJyIoB (rpadurta 1 aiMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPUs),

UCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH PEaKIIUK OT BO3AEHCTBHUS Pa3IMUHBIX (PaKTOPOB,

OTIBITHI, WJUTOCTPUPYIOIIHE OOPATUMOCTD XUMHUYECKUX PEAKLINH,

UCCIIEIOBAHHE HJIEKTPOIMPOBOJHOCTH PACTBOPOB, MPOLIECCA AUCCOLMALINH KHCIIOT, IEN0oUeH U CONei;

MPOBEICHUE ONBITOB, WIUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peakLnii HOHHOro oOMeHa (00pa3oBaHHe OCaka, BbIACIEHHE ra3a, 00pa3oBaHue
BOJIBI);

MPUMEHEeHNE UHIUKATOPOB (JlakMyca, MeTriopanxka U peHondranenna) ans onpeneeHus Xapakrepa Cpelbl B paCTBOPax KHUCIOT, OCHOBAHUHA U
COJIel;

MPOBECACHUE ONBITOB, UIINTIOCTPUPYIOMIUX MPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ (FOpeHI/Ie, PEaKu pas3jiOXKECHUS, COeI[I/IHeHI/Iﬂ);

pacnio3dHaBaHUEC HEOPraHUICCKUX BEIIECCTB C MOMOIIBIO KAYCCTBCHHBIX peaKL[I/Iﬁ Ha MOHBLI,

PEICHUE SKCIIEPUMECHTAJIBHBIX 3ada4 IO TCMaM: «OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE peakuum», ((rI/II[pOJ'II/IS COJ'IGfI)), ((SHGKTpOJ'II/ITI/ILIeCKaﬂ
TUCCOLIHALINS .

HemeTanabl 1 Ux COCANHECHUSA

OO0was xapakrepucTuka HeMeTaioB. OCOOEHHOCTH CTPOEHHS AaTOMOB XUMHUECKHX 3JIEMEHTOB, MPOCTHIX BEIIECTB, AJIOTPONHst. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE CBOMCTBA HEMETAIIOB. CpaBHUTENbHAS XapaKTEPUCTHKA COSNMHEHNH HEMETAJLIOB.

OOmas xapakrepuctika ranoreHoB. OcOOEHHOCTH CTPOEHHs aTOMOB, XapakTepHbIe crTeneHu okucieHus. CTpoeHne M (PHU3MUECKUe CBOICTBA
MPOCTBIX BEIECTB — TaJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha NMpUMepe Xyopa (B3auMMOIEHCTBHE C MeTaJUlaM{, HEeMETajulaMH, BOIOH, INeIo4aMu).
Xnoposonopon. ComnsiHast KMCJIOTa, XUMUYECKHE CBOWCTBA, IMOJydeHHE, MpUMeHeHue. JeHCcTBre Xjopa M XJOPOBOAOPOJA HA OPraHM3M YeJIOBEKa.

Baxueiimue XJIOPpUAbI U UX HAXOXKICHUE B IIPUPOIC. IlonsiTHE O KHUCJIOPOACOACPKALNUX KUCITIOTAX XJIOpa U UX COJIAX.



VVIA-rpynmnel. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHHe u Qu3HYECKHe CBOWMCTBA MPOCTHIX BELIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOAU(PUKALMU KUCIOPOAa U Cepbl. XUMHYECKHE CBOWCTBA Cepbl (B3aMMOICHCTBHE C HEMETAJIAMHU, METaJlJIaMH,
KOHLIEHTPUPOBAHHBIMU Aa30THOW W CepHO#l kuciaoTamu). CepoBoAOpOn, CTpoeHHe, (QU3MYECKHe W XUMHYECKHe CBOWCTBAa (KHUCJIOTHBIE |
BOCCTAHOBHTEJIbHbIE CBOICTBA). OKCHIBI Cepbl KaK MPeNCTaBUTENH KHCIOTHBIX OKcuoB. CepHucrtas kuciota u ee conu. CepHas kuciora, Gusndeckue
U XMMHUYECKHe CBOWCTBA (00LIe Kak MPeacTaBuTeNs Kiacca KUCIOT U crnenuduyeckue). Comau cepHOil KUCIOTh. XUMUYECKHE PEaKLUH, JIeKaIne B
OCHOBE TPOMBILLICHHOrO crocoda MoNy4YeHUs CepHOi KHUCIOThL. IIpencTaBieHus O XUMHYECKOM MPOM3BOACTBE M CBSI3AHHBIX C HUM MPOQECcCHsix.
[IpumeHeHnue cepHON KuCIOThl U CyibdaToB. KadecTBeHHble peakuun Ha cyabQuT-, cyjbdua- u cynbdar-anuonbl. HaxoxkneHue cepbl U ee
coenuHeHUH B mpupoae. XMMHUECKOe 3arps3HeHUe OKPYIKaroLei Cpeabl COSqUHEHUsIMU Cepbl (KHCIOTHBIC AOXKIM, 3arpsi3HEHHE BO3AyXa), CIOCOOBI
€ro MpeaoTBpaILEHHS.

OOwas xapakTepucTrka 3aeMeHToB VA-rpymnmbl. OcOOSHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHUS.

A30T, pacmpocTpaHeHHe B MpHpoAe, (PU3HYECKHe M XHMHUYECKHE CBOWCTBAa (B3aMMOICHCTBHE C META/UIaMH, BOJOPOAOM, KHCIOPOAOM).
Kpyrosopor a3orta B nmpupoae. AMMuUak, ero pusnyeckue u XMMHUYECKHe CBOICTBA (OKUC/ICHHE, OCHOBHBIE CBOMCTBA BOIHOIO PACTBOPA), IPUMEHEHUE
U MOJy4YeHHe B Ja0OpaTOpHM M MPOMBILLIEHHOCTH. MOH aMMOHUs, IOHOPHO-aKLENTOPHBIA MexaHu3M ero oOpasoBaHus. Conu aMMOHHS, HX
(pusnuecKkre U XUMHYECKHE CBOMCTBA (pa3jiolkeHHe W B3aMMOCHCTBHE CO Liejo4YaMu), mpuMmeHeHune. KauecTBeHHas peakius HA HOHBI aMMOHHUSIL.
Oxcuner azora (I, II, I, IV, V). Asortucras kucjora. A30THas KHUCJIOTA, €€ TOJy4deHHe, (pU3MYecKne M XHUMHUYeCKHue CBOHCTBa (oOmme Kak
NpEeACTaBUTENST KJIAacCa KUCIOT U creuupuueckue), MprUMeHeHHe. XHUMHUUYECKHe PEeaKLWH, JIe)Kallde B OCHOBE IMOJYYEeHHs a30THOH KHCJIOTHI B
npoMbILIeHHOCTH. Hutparel 1 HUTpuThl. KadecTBeHHbIE peakiMy HA HUTPAT- U HUTPUT-aHUOHBL. XUMUYECKOE 3arpsi3HEHHE OKPYIKaroLeH Cpenbl
COEAMHEHUSIMH a30Ta (KUCJIOTHBIE TOKIH, 3arPsi3HEHUE BO3yXa, MIOUBbI U BOJOEMOB).

®Dochop, amnorponHbie Monupukanuu (ochopa (Genbrit u kpacHbiii pocdop), dpusnUeckne U XUMHYECKHE CBOHCTBa (B3aUMOIEWCTBUE C
MeTaJUIaMH, KHCJIOPOZIOM, TaJIor€HaMH, KOHLIEHTPHUPOBAHHBIMH a30THOW M cepHOW kmcioramu). Oxkcuasl ¢ochopa (I, V), dochopras kuciora,
dusnueckne U XUMUYECKUE CBOMCTBRA, onyueHue. KaduecteenHas peakius Ha pocdar-uonsl. [Ipencrasnenus o ramorenuaax gochopa (111, V).

[TonsiTne 0 MuHepasibHBIX ynoOpeHHusx. A30THbIE, (pocopHbIe, KOMIUIEKCHBIE yIOOpeHHss. XUMHUECKOe 3arpsi3HEHUE OKPYIKAroLIeHd Cperbl
coenMHEHUsIMU a30Ta U docdopa.

Obmas xapaktepuctuka 3yeMeHToB [ VA-rpymnmbl. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKHCIICHUSI.



Yrnepon, ammorponHele Moaudukauuu (rpadur, anmasz, Qymnepen, rpaden, HaHOTPyOkH), PU3NUECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB (B3aUMOEICTBHE C METAJUIAMH, HEMETAJIJIAMH, KOHIICHTPUPOBAHHBIMU a30THOM U cepHol kuciotamu). [lonsatue o6 ancopbuun. Kpyrosopor
yriepona B mpupone. Oxcuapl yriaepona, ux (pu3ndeckue W XUMUYECKHE CBOWCTBA, ACWCTBUE HA JKUBbIE OPraHU3MBI, MONyYCHHE W MPUMEHEHUE.
Dxonornyeckue mpodiemer aTMochepsl, cBs3aHHbIE ¢ OKcHaoM yriepona (IV).

MeTtanbl U UX COeAMHEHMS

OO6ume cpoiicTBa MetamioB. OO0mmas XapakTepUCTUKa XUMHYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMM UX MOJOXeHus B Ilepmonndeckoit
cucteme xumudeckux snemeHtToB JI. 1. MenneneeBa u crpoeHus atomoB. Meramnel A- u b-rpynn. CTpoeHHE MPOCTBIX BELIECTB — METAJJIOB.
Merannnueckasi CBA3b W METAJUIMUECKass KpPHUCTAJUIMYeCKas pemerka (NMpUMHUTHBHAsS KyOudeckas, OOBEMHO-IIEHTPHPOBAaHHAS KyOHUecKas,
rpaHeIeHTPUPOBaHHAs KyOnUeckasi, TeKCaroHalbHas IJIOTHOYMAKOBaHHAsH). 3aBUCUMOCTb (PU3NYECKHX CBOMCTB METAJIOB OT CTPOEHUS] KPHCTAJLIOB.
DNEeKTPOXUMHUYECKUHN psii HANpspKeHUH Metawios. O0mue XuMudeckne cBoiicTea MetauioB. OOmue crnocoObl MOMyYeHUST METAJIOB, METAJUTy PrHsl.
DNEeKTPONN3 PacIlIaBOB U PACTBOPOB COJIEH KaK OMH U3 CIIOCO0OOB MOMy4YeHHst MeTaJI0B. [IoHsITHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI
ux ot koppo3uu. Cruiassl (CTajb, YyTYH, JOPATIOMIHAN, OpoH3a). [IpuMeHeHne MeTajuIoB B CIUIABOB B OBITY W POMBIIIJIEHHOCTH.

Memanivt A-zpynn

IMenounsie MeTamwnbl: noynoxeHue B Ilepuoandeckoii cucreme xumMuueckux dyaemeHToB [l 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOKIEHHUE B
npupone. Pusnyeckue U XUMHUYECKHE CBOWCTBA (HA MpUMepe HATpusl U Kanus), nojyuenue. OKCUAbl U THAPOKCUABI HaTpus u kanws. [IpumeHeHue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHNN. bruonornueckas posib HATPUs U KaJusl.

[I{enouHO3€MeNbHBIE METAJUIBI MarHUil W KajdbLUuil: nojokeHue B Ilepuonnueckoi cucreme xumuyeckux sneMeHToB JI. M. MeHpneneesa,
CTPOEHHE UX aTOMOB, HAaXOXKJI€HUE B npupoae. @PU3nyeckue U XMMHUYECKUe CBOMCTBA MarHUs U KanbLus. BaxkHeilue COeqMHEHUsl KaJIbLUsl U MarHusi
(okcua, THOPOKCHUN, COJIH), CBOMCTBA, MpuMeHeHne. JKecTKoCTh BozbI B crtocoObl ee yeTpaHeHust. KpyroBopoT kajbpluus B IpUpoae.

AmomuHui: nonoxkenue B Ilepuoamueckoit cucreme xumuueckux sjaeMeHToB [ M. MenneneeBa, cTpoeHUe aToMa, HAXOXKIAEHHE B MPHUPOJE.
Qusnyeckue 1 XUMUYECKHE CBONCTBA amoMUHNSA. AM(OTEpHbIE CBOHCTBA OKCHIA U TUAPOKCHUIA alOMHUHMS. [[pUMeHeHre aTFOMIHHSI | €TO CIUIABOB.

Memannet b-cpynn

OObmas xapakTepucTuka MeTaioB b-rpynm (mododnbIx moarpymm): mojoskeHue B [lepuoaudeckoi cucteMe XUMHYECKUX 3jieMeHToB [ M.

MeHpeneeBa, OCOOEHHOCTH CTPOEHUsI aTOMOB. SIBIeHHE «IpoBajiay >JIEKTPOHA HA MpHUMepe CTPOSHUs aTOMOB XpoMma, Menu, cepeOpa. BanenrtHble



COCTOSIHUSI aTOMOB d-3JIEMEHTOB, CTENEHH OKHCJICHUS aTOMOB B COEAMHEHUSIX. 3aBUCUMOCTDb KHUCJIOTHO-OCHOBHBIX CBOWCTB OKCHIOB M THIPOKCHIOB
METAJUIOB OT 3HAYEHHUS CTENCHU OKHCJICHHUS JJIEMEHTa B COeOUHEHMH (Ha mpuMepe coenuHeHwi xpoma). [lepBoHavanbHBIE MPENCTABICHHS O
KOMILIEKCHBIX COSTUHEHMSIX.

Menp u cepeOpo: CTpoeHHe aTOMOB, cTeneHH okucieHus. O0mue KpaTkue MpeacTaBleHus O (PU3NIECKUX M XUMHYECKHX CBOMCTBAX MPOCTHIX
BEIIECTB (B3aUMOJEHCTBHE C KHCIOTAMHU-OKUCIUTENIMH), 00 MX OKCHIAaX, THAPOKCHAAX W COJNIIX, MX nmpuMeHeHuu. lIpencraBnenns o6 aMMHAYHBIX
KoMILIeKcax cepedpa u Menu. KauecTBeHHbIe peakiy Ha KaTHOHBI Menu (2+) u cepedpa.

[{uHK: CTpOoeHHEe aToMa, CTENEeHb OKHUCJICHUS. XapaKTepHCTHKA (PU3MUECKMX M XMMHUYECKHX CBOWMCTB, NMPUMEHEHHe, aMm(]poTepHbIe CBOHCTBA
okcuna u rugpokcuaa. KauecTBeHHbIE peakiiMyi Ha KATHOHBI LIMHKA.

XKenezo: crpoenme aroma, creneHn okucieHus. Haxoxxpenne B npupome. Pusmueckne W XMMHYECKHE CBOWCTBA JKeje3a, NPUMEHEHHE.
buonoruyeckast pons sxene3a. Oxkcupel, ruapokcuasl u conu skenesa (1) u xxenesza (I11), nx cocras, cBolicTBa u monyueHue. KadecTBeHHbIE peakuuy Ha
KaTHOHBI Jkejie3a (2+) u xenesa (3+). UyryH u crajgp — CIUTaBbl Jkene3a. [[pou3BOACTBO UyTyHA M CTaJU. DKOJOTHYECKHE MPOOJIEMBI, CBSI3AHHBIC C
METaJUTy PrUdeCKUMH ITPOU3BOACTBAMHL.

DKCIEePUMEHTAIbHOE U3yUeHHE BEIIECTB U SBJICHHIA:

O3HaKOMJIEHHE ¢ 00pa3aMH METAJUIOB H CIUIABOB, UX (PU3MYECKIMH CBOMCTBAMU,

MOAEIUPOBAHNE METAJUIMYECKON KPUCTAITINYECKON PEIIETKY,

U3yueHHe B3aMMOMEHCTBHIS METAJIOB C BOZIOH, C pacTBOpaMH COJIEH U KHUCJIOT, UCCIIEAOBAHHIE MTPOLIECCOB 3JIEKTPOIN3a PACTBOPOB XJIOPHIA MEIU
(II) m mogmna xKanus, KOPPO3UU METANJIOB;

u3yueHne 0COOCHHOCTEH B3aUMOACHCTBUS OKCHUIOB KaJIbLIMS U HATPUS C BOAOH, UX THIPOKCUIOB — ¢ okcuaoM yriepoaa (IV) u kucioramu;

U3yueHHe CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJbIHs, JKECTKOH BOJIBI,

U3yUeHHe MPOLIECCOB MOIYyUEHHUs TUAPOKCHIOB XKelle3a, UX XUMHYECKUX CBOWCTB,

U3yueHHe MPU3HAKOB MPOTEKAHUs] KAYeCTBEHHBIX PEAKIMi HAa MOHBbI (MarHus, KajbLUs, aIlOMUHES, LIMHKA, jkene3a (2+) u xenesa (3+), menu
(2+);

HaOJIFOIeHNE 1 OTTMCAHUE OKPALITMBAHUS TUIAMEHH HOHAMH HATPHS, KIS U KaJIbLIUS,

uccieoBaHne aM(pOTEPHBIX CBONCTB r’HAPOKCHIA aTFOMHUHNS, ruapokcuaa xpoma (I1I) u rugpokcuia nuHKa,;



pelIeHne SKCIEePUMEHTAbHBIX 3a/1a4 N0 TeMe « BaxkHelIne MeTauibl U UX COSUHEHUD).

XHuMHS M OKPYRAOIIasi cpeaa

Bemectea 1 marepuanbl B MOBCEAHEBHOW KHU3HU 4ejOBeKa. BakHelline BellecTBa M MaTepuajbl, 00JacTH UX MpuMeHeHus. besomacHoe
HCTIOJIb30BAHUE BELIECTB U XUMUUECKUX peaknuii B ObITy. [lepBast mOMOIIb MPYU XUMHUYECKHUX 0KOTaX U OTPABJICHHSX.

Hosele MaTepuael U TEXHOJOTUH. [ I[pUHINIIBI «3€1€HON XUMUN .

OCHOBBI 3KOJIOTUYECKOW TIpaMOTHOCTH. XHUMHUsA U 3[0pOBbE. 3HAUEHHE H3y4aeMbIX XHMHUYECKHUX OJIEMEHTOB M MX COEAMHEHMH s
(YHKIIMOHHPOBaHUS OpraHu3Ma yenoseka. [lonaTre o 310poBoM 00pase KU3HMU.

XUMHUUECKOE 3arps3HEHHE OKPY Karollel cpembl. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C COSNUHEHMSMHU YIJIEPOAA, a30Ta, CEPBI, TSDKEJBIX
metayuioB. [Torsitue o ITJIK. Pone XuMu# B peIIeHHH 3KOJOTHUECKUX MPOOIIeM.

DKCHEPUMEHTAIIbHOE M3yYE€HHE BEINECTB U SIBJICHUI: O3HAKOMJIEHHE C O0paslaMu MaTepuajoB (CTEKIIO, CIUIaBbl METAJUIOB, IMOJIMMEpPHBIC
MaTepHalibl), ONpeaeIeHue KUCIOTHOCTH MIPUPOIHBIX BOZ, MOAEIHUPOBAHUE IpoLiecca 00pa3oBaHUsl KHCIOTHOTO JOXK/s, U3yUYEeHUE ero BO3IEHCTBYS Ha
MaTepHabl.

IHoBTOpeHue u 0000 eHNe 3HAHUIT OCHOBHBIX Pa3/ieJioB KypcoB 89 kiaccos

Ilepuonuueckuit 3akoH u Ilepuoguueckas cucreMa XMMHUYECKUX BJIEMEHTOB B CBET€ NPEICTABJICHUN O CTPOEHHUS aToMa. 3aKOHOMEpPHOCTU B
U3MEHEHUU CBONCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHHI B IEPUOAAX U FPYIIaXx.

Ctpoenne BemecTa B TBEPIOM, KHIKOM M Tra3000pa3HOM COCTOSHUH. BHabl XUMHUECKOHW CBs3HM. 3aBUCHMOCTBH CBOHCTB BEILIECTBA OT THIIA
KPHUCTAJIIIMYECKON PELIETKU U BUJIa XUMUYECKOH CBS3H.

Knaccudukamms XUMHUECKHUX peaKLUi M0 Pa3udHbIM Npu3HakaM. [Iporao3upoBaHie BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B
Pa3INYHBIX YCJIOBHUAX HA OCHOBE MPEICTABICHUN XUMUYECKON KNUHETUKN U TEPMOJUHAMHUKH.

XuMHUYeCKHe peakliMy B pacTBopax. I uaponus comneil. Peakiiyy oKHUCIeHHUs-BOCCTAHOBIIEHHS. DJIEKTPOIIU3.

CpoiicTBa KHCIIOT, OCHOBAaHHMH M COJIEH B CBETE MPEACTABICHHNA 00 3JEKTPOIUTHYECKONW AUCCOLMAIMHM U OKUCIHUTEIbHO-BOCCTAHOBUTEBHBIX
peakuusx.

Mesicnpeomemuuie ceasu

Peanmmzanmst MEeXIpeOMETHBIX CBsA3EH NMPU HM3YUYEHUH XMMUU B 9 Kjacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIMUX €CTeCTBEHHO-



HAyYHBIX TIOHSATHI, TaK U MOHSTUH, IPUHSATHIX B OT/EJIbHBIX €CTECTBEHHBIX HAayKaX.

OO0mue ecTeCTBEHHO-HAYYHBbIC TMOHSTHS. sBJieHHE (MPOLeCC), Hay4YHbIH (DaKT, THUIMOTE3a, TEOPHUs, 3aKOH, aHAJNU3, CHUHTE3, KIAcCU(UKALHS,
MEPUOANYHOCTb, HAOIOIEHUE, SKCIIEPUMEHT, MOJISITUPOBAHUE, H3MEPEHUE, MOEIb, TEXHOJIOTHSI, MaTePUAJIbL.

®dusunka: BEUIECTBO, TEJO, (PU3NUIeCKHe BETUYUHBI, €IMHULIBI U3MEPEHUs, Macca, 0OBEM, KOJIHMUECTBO TEIUIOThI, AaTOMBI U MOJIEKYJIbI, arperaTHbIE
COCTOSTHHE BEIIECTBA, CTPOCHUE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTAJUIMIECKUX) TEJ, KPUCTAJUIMYECKash PelleTKa, JIeKTPOH, sIpO aToMa, MPOTOH,
HEHTPOH, WOH, HYKJWJA, W30TOIbI, KBAaHTBHL, PAAUOAKTUBHOCTb, aib(da-, OeTa- W ramMma-u3NydeHHe, OJICKTPUYECKUN 3apsi, MPOBOIHUKH,
MOJTY IPOBOTHUKH, TMSJICKTPUKH, COTHEUHBIN CIIEKTP, Pa3jIokKeHHe OeJIoro CBeTa B CIIEKTP.

buonorus: skocucrema, Ouocdepa, GOTOCHHTE3, MPOIECCHl OOMEHA BEIIECTB, MHUHEPAJIbHBIE YIOOPEHHUS, MHUKPO3JEMEHTBI, MAaKPOIJIEMEHTBHI,
MUTATENIbHBIE BELIECTRA.

I'eorpagust: armocdepa, ruapocdepa, MUHEPAJIbL, TOPHBIE IIOPOEL, MTOJIE3HbIE HCKOIAeMble, TOIIINBO, BOIHBIE PECYPCHI, ITAHETA 3eMIIS.

TexHoJOrHS: CTPOUTECIIbHBIC TCXHOJIOTUH, CEJIbCKOXO35I1CTBEHHbBIE TEXHOJIOTUH, TCXHOJIOI'NH BHGKTpOHHOfI MNPOMBIINIJIEHHOCTH,

HaHOTCXHOJIOTHUU.



TEMATHUYECKOE IVNTAHUPOBAHUE

T . KoanuecTBo uacos ‘
Ne DneKkTpoHHbIe (LH(]poBbIe) 00pazoBaTe/bLHbIE
pa3aesioB H TeM Kontpoabubie | IIpakTuueckue
n/n Bcero pecypcbl
NMPOrpaMMblI padoThI padoThI
Pazngen 1. BemecTBO U XUMHYeCKasl peaKus
11 [ToBTOpeHue U yrayoieHue )
' 3HAHUH O BELIECTBE https://resh.edu.ru/subject/lesson/2103/start/
OcCHOBHBIE 3aKOHOMEPHOCTH https://www.xumuk.ru/
1.2 MIPOTEKAHUSA XUMUYECKUX 4
peaxiui
OxcunurenbHo- https://resh.edu.ru/subject/lesson/2437/start/
13 BOCCTAHOBHTE/ILHBIC 2 1 https://resh.edu.ru/subject/lesson/2104/start/
pcaxknunu https://resh.edu.ru/subject/lesson/2102/start/
https://web.archive.org/web/20130327132334/http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bce-01ab-0e3a-
DNIEeKTPOTUTHIECKAST alcd26d56d67/23534/?interface=themcol
1.4 nuccorranust. XUMHUYECKUE 4 1 1 https://web.archive.org/web/20130327132334/http://school-
peaxiuu B pacTBOpPax collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67/23534/71nterface=themcol
‘ Hroro no pazneny H 12 H 1 ‘ ‘ 2 ‘ ‘
‘ Paznen 2. Hemerasiyibl U UX COeAMHEHHSI H
OO0wast xapakTepUCTHKA
2.1 2 1 . ) )
)\(/I;?:?FZEK;E;BH;?;;T;BH https://www.hij.ru/read/in-laboratories/
’ https://web.archive.org/web/20130327061415/http://school-
OO01mas xapakTepucTHKa collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
29 XUMHUYECKUX JJIEMEHTOB 5 alcd26d56d67/23533/?nterface=themcol

VIA-rpynmnsl. Cepa u eé
COCIUHECHUA



https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2103/start/&sa=D&source=editors&ust=1731036413325063&usg=AOvVaw2kF-XZ1WobTRG7n_y6TbtH
https://www.google.com/url?q=https://www.xumuk.ru/&sa=D&source=editors&ust=1731036413329905&usg=AOvVaw2xC0JPbzXzIuyRrzSxwCsu
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2437/start/&sa=D&source=editors&ust=1731036413323084&usg=AOvVaw1rWX17KgZhvYatDsEScQsq
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2104/start/&sa=D&source=editors&ust=1731036413321749&usg=AOvVaw1BHDtnZN1oV1RyWQz1SrQA
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2102/start/&sa=D&source=editors&ust=1731036413324232&usg=AOvVaw2ID9va3MVbMa-Lutn3fKZs
https://www.google.com/url?q=https://web.archive.org/web/20130327132334/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413327086&usg=AOvVaw246OI4HR2LoiUnytqFrwJ3
https://www.google.com/url?q=https://web.archive.org/web/20130327132334/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413327086&usg=AOvVaw246OI4HR2LoiUnytqFrwJ3
https://www.google.com/url?q=https://web.archive.org/web/20130327132334/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413327086&usg=AOvVaw246OI4HR2LoiUnytqFrwJ3
https://www.google.com/url?q=https://web.archive.org/web/20130327132334/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413327086&usg=AOvVaw246OI4HR2LoiUnytqFrwJ3
https://www.google.com/url?q=https://web.archive.org/web/20130327132334/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413327086&usg=AOvVaw246OI4HR2LoiUnytqFrwJ3
https://www.google.com/url?q=https://web.archive.org/web/20130327132334/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23534/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413327086&usg=AOvVaw246OI4HR2LoiUnytqFrwJ3
https://www.google.com/url?q=https://www.hij.ru/read/in-laboratories/&sa=D&source=editors&ust=1731036413330206&usg=AOvVaw0VSKc3y-SrU7FwRwHPqg9O
https://www.google.com/url?q=https://web.archive.org/web/20130327061415/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413329123&usg=AOvVaw1-tI3cwCulCQnQIBeWhAek
https://www.google.com/url?q=https://web.archive.org/web/20130327061415/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413329123&usg=AOvVaw1-tI3cwCulCQnQIBeWhAek
https://www.google.com/url?q=https://web.archive.org/web/20130327061415/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413329123&usg=AOvVaw1-tI3cwCulCQnQIBeWhAek

OO0wast xapakTepUCTHKA
XUMHYCCKHUX 3JICMCHTOB

2.3 4
VA-rpynmst. A3ot, pocdop
U UX COCTUHEHUS
T ——— https://www.xumuk.ru/
p P https://www hij.ru/read/in-laboratories/
XUMHYECKUX 3JIEMEHTOB
24 IVA-rpynmnsL Yrnepoa u 4
KPEMHHU, UX COCTMHEHUSI.
bop
‘ Hroro no pazneny H 12 H H H
‘ Paszpen 3. MeTaibl H HX COEAMHEHUS
‘ 3.1 H OO01mue cBOWMCTBA METAJLIIOB H 3 H H
e —— https://www hij.ru/read/in-laboratories/
32 7 https://www xumuk.ru/
COEMUHEHUS
‘ Hroro no pazneny H 10 H
‘ Pazaen 4. Xumus U OKpyKal0mas cpega
BemecTBa 1 MaTepuansl B
41 JKU3HU vesioBeka. OCHOBBI 1 https://www hij.ru/read/in-laboratories/
’ SKOJIOTUYECKOU
TPaMOTHOCTH
‘ Hroro no pazneny H 1 H
‘ Paznen 5. O600menne 3HAHUI
https://web.archive.org/web/20130527005018/http://school-
I[ToBTOpEHHE U 06061eHne collection.edu.ru/catalog/rubr/eb17b17a-6bcc-Olab-Oe3a-
5 = 1 alcd26d56d67/23521/?interface=themcol
) SHAHUE OCHOBHEIX, PASACIOR https://web.archive org/web/20130327132009/http://school-
KypcoB 8—9 kyaccos collection.edu.ru/catalog/rubr/eb17b17a-6bce-01ab-0e3a-
alcd26d56d67/23527/?interface=themcol
‘ Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB 34

110 ITPOT'PAMME



https://www.google.com/url?q=https://www.xumuk.ru/&sa=D&source=editors&ust=1731036413329905&usg=AOvVaw2xC0JPbzXzIuyRrzSxwCsu
https://www.google.com/url?q=https://www.hij.ru/read/in-laboratories/&sa=D&source=editors&ust=1731036413330206&usg=AOvVaw0VSKc3y-SrU7FwRwHPqg9O
https://www.google.com/url?q=https://www.hij.ru/read/in-laboratories/&sa=D&source=editors&ust=1731036413330206&usg=AOvVaw0VSKc3y-SrU7FwRwHPqg9O
https://www.google.com/url?q=https://www.xumuk.ru/&sa=D&source=editors&ust=1731036413329905&usg=AOvVaw2xC0JPbzXzIuyRrzSxwCsu
https://www.google.com/url?q=https://www.hij.ru/read/in-laboratories/&sa=D&source=editors&ust=1731036413330206&usg=AOvVaw0VSKc3y-SrU7FwRwHPqg9O
https://www.google.com/url?q=https://web.archive.org/web/20130527005018/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23521/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413312964&usg=AOvVaw2IIvWI3DOKr3hw-e1qK5-Z
https://www.google.com/url?q=https://web.archive.org/web/20130527005018/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23521/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413312964&usg=AOvVaw2IIvWI3DOKr3hw-e1qK5-Z
https://www.google.com/url?q=https://web.archive.org/web/20130527005018/http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23521/?interface%3Dthemcol&sa=D&source=editors&ust=1731036413312964&usg=AOvVaw2IIvWI3DOKr3hw-e1qK5-Z




Kaﬂeﬂnapﬂo-TeMaanecmoe IJIAHUPOBAHUE

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTH4eckue
padoThI

Mara
H3YYeHHA

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchbl

CtpoeHue aToOMOB.
[NocnenoBaTeabHOCTb 1 OCOOCHHOCTH
3aIOJTHEHUsI JIEKTPOHHBIX opOuTaneit
aToMoB OoJbInux nepruonoB. CTeneHb
OKHCJIEHUSI U BAJICHTHOCTb

Crtpoenue BemiecTsa. Bunbl
XUMHUYECKOM cBsi3n. OOMEHHBIN 1
JOHOPHO-aKLENTOPHBIN MEXaHU3M
0o0pa3oBaHusi KOBAJEHTHOM CBSI3H.

MexMONeKy IIpHbIE B3aUMOIEHCTBUS.
THnbl KPUCTANTNYECKHUX PEIIETOK,
0COOEHHOCTH CTPOSHHS
KPUCTAJNIMIECKUX PELIETOK.
3aBUCUMOCTb CBOICTB BEILECTBA OT
THIA KPUCTAIIINYECKON PEIIETKU U
BHUA XUMHYECKOH CBS3U

Knaccudpukanms XUuMHIeCKIX PeaKIHii
MO Pa3JIMYHBIM MPU3HAKaM. DHEPreTUKa
XUMHUYECKHUX PEaKLU.

BbIuuciieHus: Mo TEPMOXUMUYECKOMY
YPaBHEHHIO PEAKLIUU: TETIOBOTO

s hexTa XUMHUIECKOU PEeaKIUH 10
KOJINYECTBY BEIIECTBA, MACCE UIIH
00BEMY MTpOpearupoBaBIIEro WK

00pa3oBaBIIerocs: BEeCTBa

H IloHsATHE O CKOPOCTH XUMUYECKON




peaxkuuu. 3aKOH JEHCTBYIOIINUX Macc.
Oueprus aktuauuu. Ilonsrue o
katanuse. @epmenTel. UHMHOUTOPHL.
DakTOpBkI, BAUSAIOIINUE HA CKOPOCTh
XUMHUYECKON pPeakIiuu

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIC
peakunu. BaskHble OKHCITUTENTHN U
BoccTaHoBuTeNM. Ilepmanranar xanus.
CBolicTBa NPOCTBHIX BELECTB —
METAJIJIOB U HEMETAJUIOB, KUCIIOT U
COJIel — B CBETE MPENCTaBICHUI 00
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkumsax

IIpakrrueckas pabora Ne 1. Pemenne
SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«OKHCTUTETPHO-BOCCTAHOBUTENbHBIE
peaxkuumny

KonTponbHas padora Ne 1 mo teme
«OCHOBHBIE 3aKOHOMEPHOCTH
MNPOTCKAHUA XUMHUYCCKUX peaKL[HfI»

10

DNEeKTPOJIUTHI U HESJIEKTPOJIUTHI.
Teopus 31€KTPONUTHUECKON
IVCCOLMALINU. DIEKTPOIUTHUECKAS
IVCCOLMALINS KUCIIOT, OCHOBAHUH U
cosen

11

HonHoe npousBeneHue BOAbI.
Bopnoponnsiii nokazarens. Peakiuu
HMOHHOTr0 0OMeHa

12

IIpakrrueckas pabora Ne 2. Pemenne
SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«DNEKTPONIUTHYECKAS] AUCCOLIUALIIS

13

OO01ast xapakTeprCTHKa HEMETAJLIOB.
OO01ast XxapakTepuCTHKA TaJIOTeHOB.
X1MHUYECKUE CBOMCTBA raJIOT€HOB.




XUMUYECKUE CBOWCTBA XJIOpa.
Xnoposogopon. ConsHas KMCI0Ta

14

IIpaktrueckas pabora Ne 3 mo reme
"ITonyueHue CONTHON KUCIOTSI,
u3yydeHue e€ cBoicTB"

15

OOmas xapakTepuCTHKA 3JIEMEHTOB
VIA-rpynmnel. CTpoeHue u cBoicTBa
IIPOCTOTO BELIECTBA CEPBL
AnnoTpornHble MOTU(HUKALIUN CEPBI

16

Oxcuppl cepbl. CepHUCTas KUCIIOTA U €€
comu. CepHast KUCJIOTa U €€ COJIU.
IIpoMeIlnIeHHOE NOJTy4YeHUE CEPHON
KHCJIOTHI

17

OOmast XapakTepUCTHKA HIEMEHTOB VA
— rpynmsl. A30T, paclpoCTpaHeHue B
npupone, Gpu3nueckue 1 XUMHIECKHE
CBOHCTBA. AMMHAK, €ro (U3NIeCcKue u
xumuydeckue coiictea. Coiu aMMOHUS

18

IIpaktrueckas pabora Ne 4 mo reme
"ITonyueHne amMmMHuaKka, U3y4eHUe ero
CBOMCTB"

19

Oxcunsr azota (I, 1L, 111, IV, V).
AzoTucras kucnoTa. A30THas KUCJIOTa.
IIpoMeIlnieHHOE NONTy4YeHUE a30THOU
KHUCJIOTBL. HUTpaThl U HUTPUTHIL.
XUMHUYECKOE 3arpsi3HEHUE

OKpY Karolleil cpenbl COEAUHEHUSIMU
azoTa

20

Docdop, aoTponHbIe MOIU(PUKALIHN
doctopa. Oxcuner pocopa (I, V) u
dochopnas xkucnora. [Tonsitue o
MHUHEPAJIbHBIX yI0OPEHHSIX.
3arpsisHEeHHEe TPUPOIHBIX BOJOEMOB
COEAMHEHUSIMH a30Ta U pochopa




21

Yrnepon, ero ajjaoTpOnHbIe
Moau(pUKaMK U CBOMCTBA. yIJIePoJa,
nux (1)I/ISI/ILIGCKI/IG U XUMHWYCCKUEC
CBOICTBa. DKOJIOTHYECKHE MPOOJIEMBI,
CBsi3aHHBIE ¢ okcuaoM yraepoaa (IV).

22

[Ipakrrueckue padotsl Ne 5 o reme
"Tlony4enue okcuaa yriaepona (IV) u
M3Y4YEHHE €ro CBONCTB"

23

Mertannsl A- u b-rpynm.
Mertamnndeckast CB3b U METAJUITHIECKast
KpUCTAIIAYECKAA PELIETKA.
3aBHCUMOCTD (PU3NUECKHUX CBOHCTB
METAJUIOB OT CTPOEHHSI KPUCTAILIOB.
OO0une XMMUYeCKIe CBOMCTBA
METaJIOB

24

O061ue ciocoObl MOy YeHHsI METaJLIOB,
MeTaityprus. Criasel. DIEKTPOIU3
pAacIlIaBOB U PaCTBOPOB COJIEH KaK OIUH
U3 CIIOCOOOB MOJIYYEHHS] METAJLIOB.

25

Brraucnenus no ypaBHeHUsM
3JIEKTPOJIM3A PACIUIABOB U PACTBOPOB
BELICCTB

26

IIoHsATHE O KOPPO3UH METAILIIOB

27

Brauciaenus coctaBa cMecel ¢
HCIIOJIb30BAHUEM PELICHUS] CUCTEM
ypaBHEHUMN

28

PasznuyHble TUIIBI BEIYUCIEHUH 10
VPABHEHUSAM XUMUYECKUX PEaKLIHi

29

Mertannel A-rpynn. llenounsie
MeTabl. Haxoxxnenue B npupone.
CBOJiCTBA II€TOYHBIX METAJIJIOB.
Oxcupapl ¥ THAPOKCHUJIBI HATPUS U KaJlus

30

H ITpakTrueckas pabora Ne 6. Pemenne

—
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