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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs COCTaBJICHA
Ha ocHOBe TpeOoBaHUil K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOW IMPOrpamMMbI
OCHOBHOTO 00Iero oOpa3oBaHMs, MpeACTaBICHHbIX B denepanrbHOM ToOCyIapCTBEHHOM
00pa30BaTeIbHOM CTaHJapTe OCHOBHOI'O 00ILEro o0pa3oBaHMs, a Takke padoyell mporpamMmbl
BOCIIUTaHMSL.

PaGouas nporpamma no xumu it ooydarommxcs 8- 9 kiiaccoB pazpaboTaHa Ha OCHOBE:
- (demepasbHOTO TOCYJAapPCTBEHHOT'O O00pa30BaTENIBHOTO CTaHAApTa OCHOBHOIO OOIIEro
oOpazoBaHus, YTB. TIpuKazoM MwuHuUCTepcTBa TnpocBemenus Poccuiickoit  deneparnuu
ot 31.05.2021 1. Ne 287 "O06 yTBepkaeHNH (penepaibHOT0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOIO 0o011ero oopasoBanus'”,

- TMPUMEPHON OCHOBHOM 0OOpa30BATENBLHOW MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS,
0/100peHHOM perieHueM  ¢GeaepalbHOr0  y4eOHO-METOMYECKOTr0 OO0BEAMHEHUSI 10  OO0IIeMy
obpazoBanuto (mporokon 1/22 ot 18.03.2022 r.),

- OCHOBHOM 00pa30BaTeILHOM IIPOrpaMMbl OCHOBHOT'O 00111ero oopazoBanus — 5 sert (2022-2027
I.I.), YTBEPAKACHHOM npuka3oM 1o mkoie oT 30.08. 2022 roxga Ne 410;

- mpuMepHON paboueill mporpamMmbl OCHOBHOT'O O0IIEro oOpa3oBaHUsA «XUMHUS», 0100peHHON
pelieHueM (QeaepanbHOro y4yeOHO-METOJUYECKOro OOBEAMHEHUsI IO 00IeMy 00pa30BaHUIO
(mporokoin 3/21 ot 27.09.2021 1.)

[TocnenoBarenbHOCTh U3YUEHHUS] TEM U Pa3JielioB y4eOHOTo MpeaIMeTa OpUeHTUPOBaHa Ha
ucnons3oBanue yueOHukoB: Pymsutuc I'.E., ®enpaman @.I. Xumua.8 kmacc. Xumusa.9 kmace
Mockaa, [Ipocsemenue, 2014 r.;

[Iporpamma HampaBneHa Ha (GOPMUPOBAHHE ECTECTBEHHO-HAYYHOW TIPAMOTHOCTH
yYalIuxcs W OpPraHu3alMI0 W3YYCHHsS XUMHH Ha JeATeIbHOCTHOM ocHoBe. B mporpamme
YUUTBHIBAIOTCS BOZMOKHOCTH IpeaMeta B peanusanuu Tpedosanuit ®I'OC OOO k miaHupyeMbiMm,
JUYHOCTHBIM U METANpPEAMETHBIM pe3ylbTaTaM 00y4eHHUs, a TAKXKE peaTn3alns MeKIIPeIMETHBIX
CBsI3€H €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus.

B nporpamme onpenensroTcss OCHOBHBIE L€ M3YUYEHUS] XMMUU Ha YpPOBHE OCHOBHOTO
obmiero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHUS Kypca XHMHH: JIMYHOCTHEIE,
MeTarpeAMETHBIC, TIPEAMETHBIE.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSD»

Bxiag yueOHoro mnpeamera «XuMHUS» B JOCTHKEHHE Leleld OCHOBHOIO OOILIEro
o0Opa3oBaHusl OOYCJIOBJIEH BO MHOIOM 3HAaY€HHMEM XUMHUYECKOH HAyKH B IO3HAHUU 3aKOHOB
HOPUPO/IBI, B PA3BUTUH IPOU3BOIUTEIBHBIX CHJT OOIIIECTBA U CO3/JaHUN HOBOM 0a3bl MaTepHaIbHON
KYJIBTYPBI.

XHMHMS KaK DJIEMEHT CUCTEMBI €CTECTBEHHBIX HayK pacIpoCTpaHuia CBOE BIMSHUE HA BCE
00J1aCTH 4€JI0BEYECKOIr0 CYLIECTBOBAHMS, 3a/lajla HOBOE BHJCHHE MHUpA, CTala HEOThEMIIEMbIM
KOMIIOHEHTOM MHUPOBOM KyJIBTYpbl, HEOOXOAUMBIM yCIOBHUEM >KU3HU OOIIECTBA: 3HAHHE XMUMUU
CIIy)KHT OCHOBOM i1 (OPMUPOBAHUS MHMPOBO33PEHHUS 4YeNIOBEKa, €ro MpEeJCTaBIECHUN O
MaTepHaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAOT POPMUPYEMbIe XUMHUEH MPEACTaBICHUS O
B3aMMOIIPEBPALICHUSX SHEPrUU U 00 HBOJIIOIMU BELIECTB B IMPHUPOJAE; COBPEMEHHAs XUMUS
HalpaBjieHa Ha pelIeHue TI00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHSA YelOBEeYeCTBA —
CBIDbEBOHM, OHEPreTHYecKOW, MHIIEeBOM M  SKOJIOTHYEeCKOM  Oe3omacHOCTH, MpolieM
3IpaBOOXPaHEHUS.

B ycnoBuAx BoO3pacTaromiero 3HA4YeHHUs XHMHHM B KH3HM OOIIECTBAa CYIIECTBEHHO
MOBBICKJIACH POJIb XMMHYECKOro 00pa3oBaHus. B miaHe coumamu3aluy OHO SBISETCS OJHUM M3
ycnoBUi (POPMUPOBAHUS UHTEIUIEKTA JINYHOCTU M TAPMOHUYHOTO €€ Pa3BUTHUS.



CoBpeMEHHOMY UEJIOBEKY XHMMHYECKHE 3HAHUSA HEOOXOAMMBI s HPUOOPETEHUs
OOIIEKYJIBTYPHOTO YPOBHS, MO3BOJISIOIIEI0 YBEPEHHO TPYAMTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOpa3HOM KHM3HM OOIIECTBA, Ul OCO3HAHMS BaXHOCTH Pa3yMHOIO
OTHOILIEHHUS K CBOEMY 3J0POBBIO M 3I0POBBIO IPYI'MX, K OKPYXKaloLlel NPUPOJHON cpene, s
IPaMOTHOIO IOBEJACHUS IIPU UCIOIb30BAaHUH PA3JIMYHBIX MAaTEPUATIOB U XMMUUYECKUX BELIECTB B
IIOBCEJHEBHOM KU3HH.

Xumnueckoe o0pa3oBaHME B OCHOBHOW ILKOJIE SIBJIsI€TCSI 0Aa30BbIM IIO OTHOLIEHHIO K
cucTeMe oOILIero XuMHU4Yeckoro oopazopanus. [1o3ToMy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO
peanu3yeT HpUcCylye OoOLeMy XMMHUYECKOMY OOpa30BaHUIO KIIOYEBBIE LIEHHOCTH, KOTOpBIE
OTPaKAIOT TOCYAAapCTBEHHBIC, OOINECTBEHHbIE W WHAWBUIYAIbHbIE MOTPEOHOCTH. OTUM
OIpeieNsIeTCsl CYIIHOCTh 001Iel cTparernn o0yueHHs, BOCIIMTAHUS M Pa3BUTUS O0ydaroIIUXCs
CpeACTBaMHU Y4eOHOTO IpeaMeTa « XUMHD».

W3yuenune npeamera: 1) cmocoOCTBYET peanu3aluid BOZMOKHOCTEH Uil caMOpa3BUTHS U
(dopMHpOBaHUs KyJIbTYpPbl JIMYHOCTH, €€ 0Omel M (HyHKIMOHATBHONW TPaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH IOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOM YUeOHOH AESITEIbHOCTH, SIKCIIEPUMEHTAIbHBIX M UCCIEA0BATEIbCKUX YMEHUH,
HEOOXOMMBIX KakK B IIOBCEAHEBHOM JXKU3HHU, TaK U B NPOPECCUOHATIBHOM MAEATENIbHOCTH; 3)
3HAKOMMT CO CHELM(PUKON HAyYHOTO MBILUIEHHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOIO B3IJIsI/Ia HA
€IMHCTBO TPHUPOJAbI U YEJOBEKAa, SBIAETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH  TOJPOCTKOB; 4) cHocoOCTByeT (OPMHPOBAHUIO
LIEHHOCTHOTO OTHOLICHMs K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTUYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs: B 00yueHHH XUMUM 00€CTIeYMBaIOTCA ClIeHU(BUKON COAep KaHus
npeaMeTa, KOTOPBINA SIBISETCS TMEJarorn4ecky aJalTHPOBAHHBIM OTPaXKEHHUEM 0a30BOM HAyKH
XMMHH Ha ONPEICIIEHHOM dTane €€ pa3BUTHS.

Kypc XxuMun OCHOBHOHM HIKOJIbI OPUEHTHPOBAH Ha OCBOEHHE OOYYaIOLIMMUCS OCHOB
HEOPraHMYeCKOW XUMHUM M HEKOTOPbIX MOHATUH M CBEJCHMH 00 OTIENbHBIX OO0BEKTaX
OPraHU4eCKON XUMHH.

CtpykTypa coaepkaHus npeaMera chopMUpOBaHa HA OCHOBE CHCTEMHOI'0 TOX0/1a K €ro
nzydeHuto. CopepxaHue CKJIaJbIBAE€TCS W3 CHUCTEMBbl HMOHSATUM O XMMHMUYECKOM D3JIEMEHTE U
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUYecKoW peakiuu. OOe 3T CHCTEMBl CTPYKTYPHO
OpPraHM30BaHbl 110 MPUHIUITY MOCIEA0BATEIBHOIO PAa3BUTUS 3HAHUN HAa OCHOBE TEOPETUYECKUX
IPEACTABICHUI pPa3HOIO0 YpPOBHA: AaTOMHO-MOJIEKYJISPHOIO YYE€HHMS KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs llepnonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOIO 3aKOHa
XUMHHU, YIEHHUS O CTPOCHUH aTOMa U XUMUYECKOH CBSA3H, MPEACTaBIECHUIN 00 3JIEKTPOIUTHIECKOM
JUCCOIMAMN BEIIECTB B PACTBOpax. 1eOopeTHYecKHe 3HaHUS pPacCMaTPUBAIOTCS HA OCHOBE
HMIIUPHYUECKH TOITYUEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K IPYrOMY, BBIMOJIHSSA (PYyHKIMK OOBSICHEHHS Y IPOTHO3UPOBAHUS CBOIMCTB, CTPOCHUS U
BO3MOYKHOCTEH IIPAKTUYECKOTO IPUMEHEHHUS U MTOJIyYEHUS U3y4aeMbIX BEILIECTB.

Takas opranuzanus cojep’kaHusi Kypca CIIOCOOCTBYET NPEICTaBICHUIO XUMHYECKON
COCTAaBJIAIOIIECH HAy4YHOM KapTHHBI MUpa B JIOTHKE €€ CUCTEMHOM NIpuponabl. Tem caMbIM
o0OecrieunBaeTcs BO3MOXKHOCTh (POPMHUPOBaHUS Y OOy4YaIOIIMXCSl LIEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HAHMI0O M METOJAM II03HaHUSA B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOEHUE
COJIepXKaHUs Kypca IPOMCXOAUT C TNPHUBJICYCHWEM 3HAHMM W3 paHEe H3YyYEHHBIX KYpCOB:
«Oxpyxatromuiit Mup», «buonorus. 5—7 knaccb» u «®Pusnka. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMUS»

K HampaBiieHHIO TNEpBOCTENIEHHOW 3HAUYMMOCTH IIPH pealu3aluu 00pa3oBaTEeIbHBIX
byHkuil mpenMera « XUMHS TPAIUIIMOHHO OTHOCT ()OPMUPOBAHKUE 3HAHUI OCHOB XHUMUYECKOM
HaYKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKOH AEeITEIbHOCTH YeIOBeKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTYypbl. 3aJauya MHpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHUCTEMBbl XMMHMUYECKHX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX

3



MOJIOKEHUH, TOCTYIMHBIX 0000IIEHU MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, 3HAaHUH O
HAYYHBIX METOJaX W3YYCHHs BEIIECTB M XUMHUYECKUX pEaKlui, a Takke B (OPMUPOBAHUH U
pa3BUTUU YMEHHUI U CIOCOOOB NIEATEIbHOCTH, CBA3AHHBIX C IUIAHUPOBAHHUEM, HAOJIOJIEHUEM U
IPOBEICHUEM XMMHUYECKOTO 3KCIIEPUMEHTa, COOIOACHNEM IpaBmiI 0€30IacHOro OOpaIieHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KHU3HU.

Hapsiny ¢ 3TuM Lienu u3ydeHus npeiMera B IporpaMMe YTOYHEHbBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOro obmero oOpa3oBanus. CeronHs B
o0Opa3oBaHMM 0CO00 3HAYMMON MNPHU3HAETCS HAMPABICHHOCTh OOydYeHHs Ha pa3BUTHE U
camMopa3BHUTHE JIMYHOCTH, (HOpMUPOBaHKE €€ UHTEIUIeKTa U 001el KyIbTyphl. OOydeHrne yMEHUIO
YUUTBCSI U TIPOJIOJIKATH CBOE 00pa30BaHME CAMOCTOSITEIbHO CTAHOBUTCS OJHOW M3 Ba)KHEHIIMX
GyHKIMA yIEeOHBIX TPEIMETOB.

B cBsA3M ¢ 3TUM NIpU M3Y4EHUM IIPEIMETa B OCHOBHOM IIKOJIE TOMUHUPYIOIIEE 3HAUEHNE
MPUOOPEN TaKKe LIEH, KaK:

(hopMHpOBaHNE UHTEIIEKTYyaIbHO PA3BUTOM JIMYHOCTH, TOTOBOI K caM000pa30BaHHUIo,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MIPUHSATHIO PEIICHUH, CIOCOOHOM alaliTUPOBATHCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

HaIIpaBJICHHOCTb O6y‘ICHI/I${ Ha CUCTEMATHUYCCKOC HpI/IO6I_I_IeHI/IC YHaluxcsa K CaMOCTOSITEIIbHOM
IM03HABaTEILHOM ACATCIIBHOCTH, HAYYHBIM MCTOJaM IMO3HAHMA, (1)0pMI/Ipy}OHII/IM MOTHBAIIUIO U
Pa3BUTHC CIIOCOOHOCTEN K XHUMHU,

o0ecrieyeHre yCiuoBuii, CIoCOOCTBYIOMUX MPUOOPETEHUIO 00YYAIOIMMHICS OTIbITa
pa3HOO0Opa3HOM 1eATEIbHOCTH, TO3HAHUS U CAaMOIIO3HAHMSI, KJIFOUEBbIX HABBIKOB (KJIFOUEBBIX
KOMHGTCHHHﬁ), HMCIOIUX YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCIBHOCTHU,

(dbopMUpOBaHHE YMEHHI OOBSCHSATH U OLICHUBATH SBJICHHS OKPYIKAIOIIETO MUPa Ha OCHOBAHHH
3HaHUU U OIbITA, OJYYECHHBIX IPU U3YUYEHUU XUMUHU;

¢dopmupoBaHue y 00yUaromuXcs F'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHMsI LIEHHOCTH
XUMHUYECKHUX 3HAHUI /17151 BBIPAOOTKH HKOJIOTHUYECKHU LEIeCO00Pa3HOrO MOBEACHUS B OBITY U
TPYJOBOH JEATEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs U OKPYIKAIOLIEH IPUPOIHON
Cpelbl;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha

OCHOBE YCBOEHHSI O0IIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY

npo¢uId U HallPaBJICHHOCTH AajbHEHIIEro 00yueHus..

Peann3anus BOCIUTATENBHOTO IOTEHIIMANIA YPOKOB XUMHUH NIPEIIONIAracT CIeayolIee:

- YCTaHOBJIEHHE [JOBEPHUTEIbHBIX OTHOIIEHUA MEXIy TMeJaroruueckuM pabOTHUKOM U
00y4armuMucs, crnocoOCTBYIOMIMX MO3UTUBHOMY BOCHPHUATHIO 00ydYaroUMMUCS TpeOOBaHUN U
npoch0 Menarornyeckoro paboOTHHKA, MPUBJICYEHHUIO UX BHUMAHUSA K 0OCYXKJaeMOil Ha ypoke
uH(pOpMallii, aKTUBU3ALUHU TI03HABATEILHON e TENbHOCTH;
- noOy>KAeHNe 00yJaromuxcs co0It0IaTh Ha YPOKe OOIIECIPUHATHIE HOPMBI IIOBE/ICHUS, TpaBHiIa
OOLIeHHs CO CTapUIMMHU (IIeJarornyecKuMu pabOTHUKaMH) U CBEPCTHUKaMH (00yJaroImuMucs),
HNPUHIUIBI Y4eOHON AUCIUILTUHBI M CAMOOPTaHU3aLINY;
- TpUBJIEYEHHE BHUMAHUS OOYyYarOIIMXCS K ILIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha YypoKax
SIBJICHUH, OpraHu3aius ux padoThl ¢ OTy4aeMOoi Ha YpoKe COLMAIbHO 3HAYMMOM HH(popMarien
— WHULUUPOBAaHUE €€ OOCYX JECHMs, BBICKa3bIBaHMsSI OOYYaIOIIMMUCS CBOEro0 MHEHHUS IO €€
MOBOJLY, BBIPAOOTKH CBOETO K HEH OTHOILICHMUS;
- HUCIOJIb30BaHUE BOCIUTATEJIBHBIX BO3MOXKHOCTEHM COJlep)KaHUsl Y4YeOHOro MpeaMmeTra depes
JIEMOHCTpalMI0  OOYyYaroIMMCsl IPUMEPOB OTBETCTBEHHOIO, TPAKIAHCKOIO IOBEJIEHHUS,



MIPOSIBJIICHUST YETIOBEKOIFOOMS U TOOPOCEPACUHOCTH, Yepe3 MOoAOO0P COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTSHHS, 3a/1a4 ISl PEIICHUS, TPOOJIEMHBIX CUTYaIlUi st 00CYKICHUS B KJ1acce;

- IPUMEHEHHE HA YPOKE MHTEPAKTHUBHBIX (POPM pabOThI ¢ O0YUYAIOIUMUCS: UHTEIUIEKTYaIbHBIX
UTP, CTUMYJIUPYIOIIUX MMO3HABATEIHHYI0 MOTHBAIMIO OOYYAIOIIMXCS; NUJAKTHYCCKOTO TeaTpa,
I/le TOJyYeHHbIE HA YPOKE 3HAHMSI OOBITPHIBAIOTCS B TEATPAJbHBIX MOCTAHOBKAX; JUCKYCCHIA,
KOTOpBIC NAl0T OOYYarOMIMMCSI BO3MOKHOCTh IPHOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JUaJiora; TPyHmoBod paboThl WM paboOThl B Mapax, KOTOphIE ydyaT KOMaHIHOW paboTe u
B3aUMOJICCTBHIO C IPYTUMH JETbMH;

- BKJIOYEHHE B YPOK WIPOBBIX MPOLEAYpP, KOTOpbIE IMOMOTAIOT MOAAEPKaThb MOTHBALIUIO
00y4JaromUXCsl K OMYyYEHUIO 3HAHNN, HATAXKUBAHUIO TTO3UTHBHBIX MEKIUMYHOCTHBIX OTHOIICHUN
B KJIacce, TOMOTal0T YCTaHOBIICHUIO TOOPOXKeNIaTenbHON aTMochephl BO BpeMs YpOKa;

- opraHm3anus medCcTBAa MOTHUBHPOBAHHBIX M JPYAUPOBAHHBIX OOYYAIOIIUXCS HAJ UX
HEYCIEBAIOIINMHU OJJTHOKIACCHUKAMH, IAIOIIEr0 UM COIIMAIbHO 3HAYUMBIi OMBIT COTPYAHHYECTBA
¥ B3aMHOI ITOMOIIIHN;

- UHULIUHAPOBAHME M TOJAJIEPIKKA HCCIEAOBATENbCKOM AEATeIbHOCTH O0YyYalomUXCsl B paMKax
peayM3aii UMU WHAWNBUAYAIBHBIX W TPYIIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO JACT
00y4JaromuMcsi BO3MOXXHOCTh MMPUOOPECTH HABBIKH CAMOCTOATEIHLHOTO PELICHHUS TEOPETHUECKON
po0JIeMBI, TeHEPUPOBaHKS U 0POPMIICHUS COOCTBEHHBIX HJICH, YBOKUTEIBHOTO OTHOIICHHS K
qyKUM uaesM, odopmieHHBIM B paboTax Jpyrux HCCIeloBaTeNeld, HaBBIK IMyOJIUYHOTO
BBICTYIUICHHSI ITEPEJT ay IUTOPUEH, apTYMEHTUPOBAHHUS U OTCTAUBAHUS CBOCH TOUKH 3PCHUSI.
Pe3ynbTarhl euHCTBA y4eOHOM U BOCIUTATENHLHOM IeATEIbHOCTH OTPaKEHBI B pasjesne paboueit
nporpaMMbl «JIMIHOCTHBIE Pe3yIbTaThl U3YYCHHS Y4eOHOTO mpeameTa «broorusy Ha ypoBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B YHEBHOM IIJIAHE

B cucreme oOmero oOpa3oBaHusi «XuMHUS» [pU3HAHA OOS3aTENbHBIM yUE€OHBIM
MpeIMETOM, KOTOPBIA BXOJUT B COCTaB IMpeaAMeTHOH obnactn «EcTecTBeHHO-Hay4YHBIE
MIPEAMETHD».

Y4eOHbIM MIIaHOM Ha €€ n3ydeHune oTBeAeHO 136 ydeOHbIX yacoB — Mo 2 4. B HeJeNo B 8 1 9
KJIacCcaX COOTBETCTBEHHO.

Cpox ocBoeHus paboueit mporpamMmsl: 8-9 kimaccsl, 2 roja.
Cornacho yue6Horo mana MBOY «Cakckas CI Ne 3 um.kaBanepa Opaena Cnassl 3-x
creneneil 1.11. Mopo3oBa» KOJIMYECTBO 4acOB Ha U3ydeHue npeamerta (34 yueOHbIe HENIEH )

Knacc KommuectBo yacoB B Henenmro | KoimyecTBO 4acoB B TOJ
8 kiacc 2 68
9 xnacc 2 68




COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

8 KUIACC

HepBOHa‘laJILHbIe XUMHUYECCKUEC IMNIOHATUA

[Ipenmer xumun. Ponp xumuu B ku3HHM 4YenoBeka. Tena u BemectBa. Duznueckue
CBOMCTBA BEILECTB. ArperarHoe cocTosiHue BellecTB. [IoHsATHE 0 MeToaX MMO3HAHUS B XUMMHU.
XuMus B cucteme HayK. YucTsle BemecTBa U cMecu. CriocoObl pa3/ieleHust cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE HJIeMEeHTbl. CHUMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBas 07151 XMMHUYECKOIO 3JIEMEHTA B COEIUHEHUH.

du3nyeckue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPAHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccubukanus XUMHUYECKUX peakui
(coenuHeHus, pa3noKeHUsl, 3aMeIIeHUsI, 0OMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCY/I0H, ¢ IPpaBUIaMu paboThI B
nabopaTopuu U puéMaMu 00palieHus ¢ JJabopaTOPHBIM 000PYAOBAHUEM; U3YUCHUE U ONUCAHUE
¢bu3nueckux CBOICTB 00pa3lOB HEOPraHMYECKUX BELIECTB; HAOMIOJEHHE (U3NYECKUX
(mIaBjeHME BOCKA, TasiHUE JIbJA, PACTHpPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI) U
XMUMHUYECKHX (TOpeHHE CBEYM, IMPOKAIMBAHUE METHOW IMPOBOJIOKH, B3aUMOJEHCTBHE Mena C
KHUCJIOTOM) sIBJIEHUM, HAOJIIOJIEHNE M ONMCAHHE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKLUIl
(pa3noxeHue caxapa, B3aMMOJACHUCTBUE CEPHOM KHUCIOTHI C XJOPHJIOM Oapusi, pa3ioxKeHue
ruapokcuaa menu(Il) npu HarpeBanuu, B3aumojielicTBue xene3za ¢ pactBopom coiau meau(lIl));
U3y4eHHue CcrocoO0B pazjieNeHust cMecel (C MOMOUIbI0 MarHUTa, (pUILTPOBAHUE, BHIIAPUBAHUE,
TUCTWIUIAMS, XpomaTtorpadus), MpOBEIEHHE OYUCTKH MOBAPEHHOW COJM;, HAOIIOACHUE U
ONMCAHHUE PE3YNBTATOB IPOBEAECHHUS OINbITa, WIIHOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaCChI;
CO31aHHE MOJIETIEN MOJIEKYJ (IIapOCTEPKHEBBIX).

Jemoncmpayuu

1.JIaGopaTtopHoe 00OpyIOBaHUE .

2.PaznuyHble BUIBI XUMHYECKOU MOCYIHI .

3.006pa31bl BEHIECTB .

4.CriocoObl  pazzeneHusi  cMmece  (uiabTpoBaHHE,  BbIApUBaHUE,  JUCTUIUISIIHS,
xpomarorpadus) .

5.®uznueckue sABICHUS (pacTUpaHHEe caxapa B CTyNKe, KHIICHHE U KOHACHCAllUs BOABI U T . 1 .)

6.XuMHuecKue sBIEHUS (TOpeHHE CBEYM, DPA3JIOKEHHE caxapa, B3aUMOAEHCTBUE CEpPHOMN
KHUCIIOTBI ¢ XJopuaoM Oapus, pasznokeHue ruapokcuaa meau(ll), BzammonelicTBue xenesa c
cepoii, B3aumoieiicTBre xxenesa ¢ pactBopoM conu Meau(Il)) .

7.01BIT, UJUTFOCTPUPYIOIINN 3aKOH COXPAHEHUST MACCHI .

Jlabopamopnuvie onvimol:

1.0nucanue pU3NIECKUX CBOMCTB BEIIECTB .

2.Pa3enenne cMecH ¢ MOMONILIO MarHuTa .

3.ITpumepsl pusnuecKux sSBICHUH (IJ1aBIE€HHE BOCKA, TAsTHUE JIbIA) .

4.1Ipumepbl XUMUYECKUX SIBJICHUH (ITPOKaJMBaHUE METHOM MMPOBOJIOKH, B3aUMOJECTBHE Mea
C KMCJIOTOM) .

5.Monaenu aTOMOB ¥ MOJIEKYT .



Ilpaxmuueckue pabomoi:

Ne 1 . IlpaBuna paboTel B Jsabopatopud M NpUEMBI OOpalieHus C JaOOpaTOPHBIM
000pyTIOBaHUEM .

No 2 . Paznenenue cMmeceit (Ha mpuMepe OYUCTKH MOBAPEHHOM COJIN)

Buiuucnenua
OTHOCHUTEIILHON MOJICKYJIIPHOM MacChl BEIIECTB;
MacCCOBOH JOJIH XUMUYECKOTO JIEMEHTa 0 (POpMyJie COeTMHEHUS

BakHeluue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmeck razos. CocraB Bo3zayxa. Kucinopog — 371€MEHT U IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B mpupoje, GU3ndeckue U XMMHUECKHUe CBOMCTBA (peaklUuu TOPEHHUS).
Oxcunpl. Ilpumenenne kucmopoga. CrocoObl TOJMy4YeHHs KHUCIOpoJa B JIaOOpaTopuu U
npoMblnuieHHOCTH. KpyroBopotT kucinopoaa B npupoje. O30H — auioTponHas MoAu(puKanus
KHCIIOpO/Ia.

TernoBoit 3hdekT XUMHUYECKOH peakiuh, TEPMOXMMHYECKHE YpaBHEHHS, 3K30- U
SHJIOTEPMHUUYECKHE peakuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bomopon — »snemeHnT M mpocroe BemiecTBo. HaxoxkaeHwe Bomopoga B IMPUPOJE,
¢duznyecKkue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oyueHuss. Kuciorel u comnu.

KonnuectBo BemiectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MomsipHblii 00bEM ra30B.
Pacuérbl mo XuMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boxa kak pactBoputenb. PactBopel. Hacelennsle u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMoOCTh BemiecTB B Boje.MaccoBas [oisl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHUs. Poibp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoje. 3arps3HEHUE MPUPOAHBIX BOA. OXxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanmss neoprannueckux coenunenuit. Oxcunbl. Knaccuduxainus OKCHIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpasyromue. HomeHnknarypa
OKCHJIOB (MEXAyHapoJHasi U TpuBHajibHas). dusnueckre M XUMHYECKHE CBOWCTBAa OKCHJIOB.
ITonyyenue okCUIOB.

OcHoBanus. Knaccugukainus OCHOBaHUM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBaHUU (MeXAyHapoAHas W TpuBHUaibHas). DHU3UYECKHE U XUMHUYECKUE
cBOMCTBa OCHOBaHUU. [losryueHnre ocHOBaHHM.

Kucnotel. Knaccudukarnus kucnor. HomeHkmaTypa KHCIOT (MEXKIyHapogHas U
TpuBHaibHasA). PU3NUEecKUe U XUMUYECKUE CBOMCTBA KUCIOT. Py aktuBHOCTH MetamioB H. H.
bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa conedl (MeXayHapoAHas M TpuUBHalbHasi). Dusznyeckue u
XUMHUYECKHE cBOMCTBaA coliel. [lomydyenue comnen.

I'enernueckas cBsA3b MEXKAY KJIacCaMH HEOPTraHUYECKUX COETUHEHUH.

XUMHUYECKUN DKCIIEPUMEHT: KAadECTBEHHOE OIPENEIICHHE COACpXkKAaHMsI KHUCIOpOJa B
BO3/yXe; NOJlyueHue, coOrpanue, paclio3HaBaHUE U U3yUeHHe CBOWCTB KUCIOPO/1a; HabIt0IeH e
B3aMMOJIEMCTBHS BEIIECTB C KMCIOPOJOM M YCJIOBHSI BO3SHUKHOBEHMS UM NPEKPAILEHUs TOPEHUs
(moxkapa); o3HaKoMJIeHHE ¢ 00pa3IlaMu OKCH/IOB U ONMCAHKE UX CBOMCTB; TIOJy4YeHHE, COOMpaHue,
pacrio3HaBaHME U U3yUeHHE CBOMCTB BOJIOpO/ia (TOpPEHNUE); B3aUMO/JIeiiCTBHE BOJAOPOA C OKCHJIOM
meau(Il) (Bo3MOXXHO HCIONB30BaHME BUJEOMATEPHANIOB); HaONIO/EHHE OO0pPa3IOB BELIECTB
KOJINYECTBOM | MOJIb; HCCIIEJOBaHUE OCOOEHHOCTEH pacTBOPEHUsS BEIECTB C pa3IMyHOU
PacTBOPUMOCTBIO; IIPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHON MacCOBOM JI0JIEl PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJCICTBHE BOABI C MeTaulaMU (HATpUeM U KaiublueM) (BO3MOXKHO
HCIIOJIb30BaHUE BHAEOMATEPUANIOB); ONpEAEICHNE PACTBOPOB KHUCIOT U ILEI0YEH ¢ MOMOIIbIO
UH/IMKATOpPOB; HCCIe0BaHUE O00pa3loB HEOPraHMYECKHX BELIECTB Pa3IMUHBIX KIACCOB;
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HaOJII0/IeHUE M3MEHEHUS OKpacKM WHAMKATOPOB B pacTBOpax KHUCIOT M UIENIOYed; H3ydeHue
B3aumozeiicTBus okcusa menu(Il) c pacTBopom cepHOM KMCIOTHI, KUCIOT C METaJlJIaMH, peakLnii
HEUTpalIU3aluy; OJy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJJHOTO METaJlIa JPYrUM
W3 pacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIBbHBIX 3aJauy 1o TeMe «BaxHeimme Kiaccol
HEOPraHWYECKUX COCTUHEHUID.

Jemoncmpayuu

8.B3aumopeiictBue ¢docdopa, ceppl U Keileza ¢ KUCIOPOAOM (BO3MOXKHO HCIOJIb30BAHUE
BHJICOOTIBITOB) .

9.0npenenenue coaepkaHusi KUCIOPOJAA B BO3IYXE .

10.0nbIThI, IEMOHCTPUPYIOLINE YCIOBUS BOSHUKHOBEHUS U MPEKPAIICHUS TOPEHUS .

11.ITonyuenue, coOupanue u pacro3HaBaHUE BOJOPOAA .

12.I'openue BopopoJa .

13.B3aumopeiictBue Bogopozaa ¢ okcuaoM meau(ll) .

14.006pa31ibl BEIeCTB KOJTUYECTBOM 1 MOJIb .

15.25eKTpoau3 BObI, CHHTE3 BOABI;, B3auMoAeicTBUE BOIbI ¢ MeTaiuiaMu (Na, Ca) (BO3MOXHO
MCII0JIb30BAaHUE BHIEOMATEPHAJIOB) .

16.PacTBopeHune BewIeCTB ¢ pa3auyHON pacTBOPUMOCTHIO .

17.UccnenoBanue pacTBOPOB KUCIIOT U IIETOYEH C TOMOIIBbIO HHANKATOPOB .

18.006pa31bl HEOPraHUYECKUX BEUIECTB PA3TUYHBIX KIIACCOB .

19.B3aumoneiictBue pactBopa cepHoit Kucaotsl ¢ okcugom meau(ll) .

20.Peakiiuss HeUTpalU3alUH .

21.BeiTecHeHne OAHOTO METaJljIa IPYTUM U3 PAcTBOpA COJIH .

Jlabopamopmnvie onvimoi:

6.03HaKoMIIEHHE ¢ 00pa3laMH OKCHUJIOB .

7.B3aumMoieicTBUE KUCIIOT ¢ METAJUIaMHU

8.ITosrydyeHne HEpaCTBOPUMBIX OCHOBAaHUM .
9.B3anmoielicTBr€ HEPACTBOPUMBIX OCHOBAHUH C KUCIOTAMH .
10.Pa3noxenue ruapokcuaa Mmeau(ll) npu HarpeBaHuH .

Ilpakmuueckue pabomoi:

Ne 3 . T[lonydyenue u cobupanue KMCI0poia, U3y4eHUE €ro CBOWCTB .

Ne 4 . TTonmyuyenue u cobupaHue BoJOpoO/ia, U3y4YeHHE ero CBOMCTB

Ne 5 .IIpuroroBienue pacTBOPOB € ONPEACIEHHON MACCOBOM JI0JIEH pac- TBOPEHHOTO BEIIECTBA.

Ne 6 . Pemienue skcrnepMMeHTANBHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIacChl HEOPraHHMYECKUX
COCTUHEHUIN.

Buiuucnenua
— MOJIEKYJIIPHOM MaccChl KMCJIOPOJia U 030HAa Ha OCHOBAaHWM aTOMHOW MacChl XUMHUYECKOTO

DJIEMEHTa
— MOJIEKYJISIPHOM Macchl BEIIECTBA HA OCHOBAaHUHU aTOMHOM MacChl XUMHUYECKHX HIEMEHTOB
— 00BbEMa, KOJIMYECTBA BEIIECTBA I'a3a 10 €ro U3BECTHOMY KOJIMYECTBY BEILIECTBA WK O0BEMY;
00BEMOB ra3oB 110 YPAaBHEHUIO peaKIlMi Ha OCHOBE 3aKOHA OOBEMHBIX OTHOLIICHUH T'a30B
— C HCIIOJIb30BaHUEM IIOHATHS «MaccoBast 10JIsl BEILIECTBA B PACTBOPE»
— 10 ypaBHEHUSAM XUMHUYECKUX PEaKIINH

IMepuoanueckuii 3akoH u [lepuoagnyeckasi cucremMa XUuMHYECKHX 3JIEMEHTOB
. I. MenaeieeBa. CTtpoeHue aTroM0OB. XuMHUYecKasi CBsA3b. OKMCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU



[lepBbie moNBITKY KIaccU(PUKAIIN XUMUYECKUX 2JIeMEHTOB. [IoHATHE O rpyIinax cCXOaHbIX
AJIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMENbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE Ia3bl). DIEMEHTHI,
KOTOpBIe 00pa3ytoT aMm(poTepHbIe OKCUABI U TUAPOKCUIBL.

Ilepnonnueckunn  3akoH. Ilepuogmdeckas  cucremMa  XMMHMYECKHUX  JJIEMEHTOB
. . MenneneeBa. Kopotkonepruoanas u JMHHONIEpHoaHas ¢hopmbl [leproanyeckoit cuctemsl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuomsl u rpymmbl. PU3HYECKUI CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB aromHbIx szaep. HM3orombl. OnexTponsl. CrpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYEeCKUX 3eMeHToB [lepuonnyeckoil cucTemsl
. . MenngeneeBa. XapakTepUCTUKA XUMHYECKOIO OJJEMEHTA II0 €ro IOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJiyca aTOMOB XMMHUECKUX FIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam M rnepuojaam. 3HadeHue lleproamdeckoro 3akoHa u
Ilepponuueckol CHUCTEMBl XMMHMYECKUX JJIEMEHTOB Ul Pa3BUTHSA HAyKu WM Inpaktuku. [. M.
MenneneeB — y4EHBIN U TPaKIaHUH.

Xumuueckasi  CBSI3b. KoBanentnas  (mossipHas W HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenp  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE —peakuuu. IIponeccs
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

XUMUYECKUI SKCIIEPUMEHT: H3Yy4YEHHE OOpa3l0B BEIIECTB METAIJIOB U HEMETAJUIOB;
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C pACTBOpPaMHU KHUCIOT U LIEIOYEH; IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakUuil (rOpeHue, peakuuu
pa3I0kKEHUS, COSTUHEHU).

Jemoncmpayuu

22 KopoTkonepuonHas u anuHHonepuoaHas Gpopmsl [leproauueckoit cuCTEMbI XUMUYECKIX
anemenToB /I . 1 . Menpeneena .

23.03HakoMIIeHHE ¢ 00pa3liaMy METaJJIOB M HEMETAJLIOB .

24 .OKUCAUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIIMU: TOPEHUE, PEAKIIMH PA3II0KEHUSI, COCAUHEHUS

Jlabopamopnvie onvimoi:
11.B3aumopeiicTBue THAPOKCHIA IUHKA C pACTBOPaMU KUCIIOT M IIeJouen

9 KJIACC

BemecTtBo u XuMH4YeCcKasi peakuust

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa xumudeckux ieMeHToB . . Menneneesa.
CrpoeHune aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMHUYECKUX IEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KalMs, KalblUsl U WX COCIUHEHUN B COOTBETCTBUU C IIOJIOKEHHUEM 3JIEMEHTOB B
ITeproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BHJbl XHMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEILETKN U BU/Ia XUMHYECKOH CBSI3H.

Knaccudpukanus ¥  HOMEHKJIATypa HEOPraHMYECKUX BEHIeCTB (MEXAyHapoAHas H
TpUBHAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BELIECTB, OTHOCSAIIMXCS K pa3IUYHbIM KjaccaM
HEOPraHMYECKUX COEAMHEHUN, TeHeTUYECKasl CBsI3b HEOPTraHMUECKUX BEIIECTB.

Knaccupukanus XMMUYECKUX peakiuil Mo pa3iuyHbIM MpU3HaKaM (110 YUCIYy M COCTaBy
Y4aCTBYIOUIMX B PEAKIIMH BEIIECTB, M0 TEIIOBOMY 3((EKTy, M0 N3MEHEHUIO CTENIEHEH OKUCIIEHUs
XUMHUYECKHX DJJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPaBHEHUSI.

[lonatue o ckopoctH xumHuyeckod peakuuu. [loHsTHe 00 0OpaTMMBIX M HEOOPATUMBIX
XUMHUeCcKHX peakiusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAIOIIME HA CKOPOCTh XUMHUYECKOW pEaKLUUU H
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.



OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH, JJIEKTPOHHBI  OajllaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHOM peakiuu. COCTaBlE€HHE YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKLMii ¢ UCIIOJIBb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 31€KTPOIUTHUECKON AMCCOLUALMM. DJIEKTPOJIUTHI U HE- 3JIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHu3M IMCCOLMAlMY BEILECTB C pa3IMYHbIMU BUJAMH XUMUYECKOi cBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0bIe 3JIEKTPOIUTHI.

Peakuun moHHOro obMeHa. YcloBHs INPOTEKAaHUS PEAaKUUH HMOHHOrO OOMEHa, IOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
IpPEACTaBICHUNH 00 3JIEKTpOJUTHUYECKON aucconuanuu. KadecTBEHHblE peaklUUy Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

XUMHUECKUN 53KCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHM KPUCTAJUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpHs); UCCIIE0BaHUE 3aBUCMOCTH CKOPOCTH XMMHUYECKON peaklui OT BO3AECHCTBUS
pa3NuYHBIX (PAKTOPOB; HCCIECAOBAHHE 3IJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IpOLEcca
JUCCOLMALIMU  KHUCIIOT, IIejdo4ed M cojeidl (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHAIIOB);
IIPOBEJICHUE OMNbBITOB, WLIIOCTPUPYIOIIMX IPU3HAKU MIPOTEKAHUS peakUuil MOHHOro oOMeHa
(oOpa3oBaHue oOcajKa, BbIICNIEHHE ra3za, OoOpa30BaHUE BOJIbl); OINBITOB, WIUIIOCTPUPYIOLIUX
IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUi (TrOpeHHe, pPEeaKIUH pasoKeHus,
COEZIMHEHU); paclio3HaBaHUE HEOPraHUYECKHX BEILECTB C IIOMOIIbI0 KAUeCTBEHHbBIX PeaKLUi Ha
MOHBI; PELIEHUE SKCIIEPUMEHTAIIbHBIX 33]1a4.

Hemertasuibl U UX cOeJUHEHUS

OO0mas xapakrepucTka ragoreHoB. OCOOEHHOCTU CTPOEHUsI aTOMOB, XapaKTEPHbIE CTEIIEHU
okucneHus. CtpoeHue u pU3NUecKrue CBOMCTBA MPOCTBIX BELIECTB — IaJIOTCHOB. XMMUYECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aMMOJEHCTBHE C MeETa/llaMd, HEMeTaJyIlaMH, IIEJI04YaMH).
Xnopoonopos. CossiHast KMCIIO0Ta, XMMUYECKHE CBOMCTBA, MOJIydyeHue, IpuMeHeHue. JlelicTBue
XJIOpa U XJIOpPOBOJOpOJa Ha OpraHU3M 4ejoBeKa. BakHelline XJIOpHUIbl U UX HAXO0XKJIECHUE
B IIPUPOJIE.

OOmast xapaktepucTuka 3meMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

CrpoeHune u ¢pu3znyecKue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MOIUGUKAIMM KUCIIOpoJa M cepbl. XUMHUEcKue cBoicTBa cepbl. CepoBOAOPOA, CTpPOEHHE,
¢duznueckue U XuMuueckre cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast KucioTa, (U3NUECKME U XUMHUYECKHE CBOMCTBa (0OIIME KaK IpeJCTaBUTENs Kiacca
KHCJIOT U crienuduueckre). XMuMUYECKHE peakIiH, JIexKallue B OCHOBE MPOMBIIIJIEHHOTO crioco0a
nojy4yeHus cepHoi kucnoThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaUeCTBEHHAs! peakiys Ha
cynbdar-uoH. Haxoxzaenue ceppl U €€ COEAMHEHMH B MpHUpPoAE. XHUMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpelpl COEIMHEHUSMHU cepbl (KHCIOTHBIE JO0XKIM, 3arps3HEHHE BO3AyXa U
BOJI0OEMOB), CITOCOOBI €T0 TTPEI0TBPAIICHUSI.

OOmast xapakTepucTuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIICHHUSI.

A30T, pacripocTpaHeHHE B IPUPOJIe, PU3NUECKUE U XUMHUECKue cBoiicTBa. KpyroBopoT azora
B IipUpoJie. AMMHUAK, ero pu3ndecKre u XMuMUYecKue CBOMCTBA, MoJy4eHue u npumenenue. Comnu
aMMOHUS, UX (U3NYECKHe M XMMHUYECKHe CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ MoylyueHue, (u3nueckue 1 XMMHUYecKre cBoicTBa (00mue
KaK IpeICTaBUTENs Kiacca KUCIOT U crneuuduyeckue). Vcnonab3oBaHue HUTPATOB M coJieit
aMMOHHSI B KaUeCTBE MUHEPAIbHBIX YI0OpeHUH. XMMHUECKOe 3arpsA3HeHHE OKPYKaIOIIe cpeibl
COEMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3aTPSI3HEHHE BO3/4yXa, IIOUYBBI U BOJOEMOB).

docdop, amnorponHbie Moaudukamu Gocdopa, puznueckrne u xumMuueckue cBocTBa. OKCHI
dochopa(V) u dochopHas kucinora, (GU3MUYECKUE M XUMHUYECKHE CBOMCTBA, MOJy4EHUE.
Hcnonp3oBanue ¢pocaToB B KaUeCTBE MUHEPATbHBIX YAOOPEHUH.

OOmast xapaktepuctuka 3meMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHHUSI.
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VYrnepon, amioTponHble MoIU(UKAMM, pPACIPOCTPAaHEHHE B MpHUponAe, (U3NYECKUE WU
XUMHYecKHe cBoiicTBa. AncopOrus. Kpyrosopor yriepona B mpupoae. OKCuabl yriepojaa, ux
dusznyeckue M XUMUYECKHE CBOMCTBa, JEHCTBUE HA JKHUBBIE OpPraHU3MBbI, IMOJIy4YCHHE
Y IpUMEHEHHUE. DKOJOTHMYecKue MpoOiaemMbl, CBs3aHHBbIE ¢ okcuaoM yriaepoma(lV); rumotesa
100aNbHOTO MOTEIUICHUs KJIMMaTa; MapHUKOBBIN 3QeKkT. YronpHas KHCIOTa U €€ COJH, UX
¢u3nueckue U XMMUYECKHE CBOMCTBA, MONy4YeHHE U NpuMeHeHue. KadecTBeHHast peakuus Ha
kapOoHaT-uoHbI. Mcnonp3oBaHue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUAX yriaepoaa (MeTaH,
3TaH, ATWJIEH, alleTWJIEH, 3TaHOJI, INIMLEPUH, YKCyCHas Kuciora). VX cocTaB M XHMHYECKOE
ctpoenue. [lonsTHe 0 OMOTOTMYECKH BaXKHBIX BEILIECTBAX: JKHMpaX, Oelkax, yrieBojax — M HX
poJIM B OKMU3HM 4eJIOBEKa. MarepualbHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYECKUX
COCIUHEHUH.

Kpemuuid, ero ¢pusnueckue 1 XUMHYECKUE CBOMCTBA, Ody4YeHHe U npuMeHenne. CoeMHeHus
KpemHus B npupoje. OOure npeacrapieHus 06 okcune kpeMHus(1V) u kpeMHHEBOH KUCIOTE.
Cunmkatel, WX HCIOJIb30BaHME B OBITY, MEIUIMHE, NPOMBIILICHHOCTH. BakHeimme
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, LIEeMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

XUMUYECKUH IKCIEPUMEHT: N3Y4YeHHE 00pa3lioB HEOPTaHUUECKUX BEIIECTB, CBONCTB COJISTHOM
KHCJIOTHI; TIPOBEJICHHE KaYeCTBEHHBIX PEAKIIMA Ha XJIOPUA-UOHBI U HAOIIO/EHUE MMPU3HAKOB UX
MPOTEKAHUS; OMBITHI, OTpaXKaroliue (PU3NYECKUE W XUMHUYECKHE CBOMCTBA TaJOTEHOB U HUX
COeMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB); O3HAKOMIIEHHE C OOpa3laMu
XJIOPUJIOB (TaJIOTEHUIOB); O3HAKOMIIEHHE ¢ o0Opa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXKHO
UCTIOJIF30BaHUE BUACOMATEPHAIIOB); HAOIIOACHUE MTpoIiecca OOYyTIMBAHUSA caxapa Mol JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHUE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOI
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEakIMH Ha CyJb(paT-WOH M HaOIIOJeHHE NMpH3HaKa e
MPOTEKaHHUs; O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, Gochopa M HX COeTUHEHUI
(BO3MO’KHO HCIIOJIB30BAaHNE BUAEOMATEPHUAIOB), 00pa3aMu a30THBIX U (ocHOpPHBIX YI0OpEHUi
HoJy4yeHue, coOupaHue, pacrno3HaBaHWE M M3yYCHHME CBOWCTB aMMHaka, IpOBEACHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHUA U (pocaT-uoH U U3ydeHHE TPU3HAKOB X MTPOTEKAHUS,
B3aMMOJEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEABIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB); M3y4YeHHE MOJeled KpPUCTAIUIMYECKUX pEETOK anMmasa, rpadura,
GbysuiepeHa; 03HaKOMJICHHE € MPOLIECCOM aCOPOIIMH PAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTIEM U yCTPOMCTBOM ITPOTUBOIa3a; NoJyuyeHue, COOMpaHue, paclio3HaBaHue U U3yUYeHHE CBOWCTB
YIJIEKUCIIOr0 Tra3a; IMpOBEJCHHE KayeCTBEHHBIX peakiuil Ha KapOOHAaT- M CHIIMKAT-HOHBI
U U3y4YE€HUE T[PU3HAKOB HUX [MPOTEKAHHS; O3HAKOMJIEHHE C MPOAYKIUEH CHUIMKATHOU
IIPOMBIIIJIEHHOCTH; PEIIEHNE dKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxkHelme HeMeTasulbl U UX
COCTMHEHUS».

Metannbl M MHX COeIMHECHUS

OO01as xapakTepuCcTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX MOJIOXKEHUS B
Ilepuoauueckoit cucreme xumuueckux snemeHToB /[[. M. Menaeneesa u CTpoeHUsT aTOMOB.
Crpoenne MeramioB. Meramndeckass CBs3b M METAUIMYECKAs] KPUCTAINIMYECKAs PEHIETKA.
ONEKTPOXUMHUYECKUM psjl HaNnpsokKeHUM MeTauioB. Dusnyeckue M XUMHUYECKHE CBOMCTBA
MeTaiioB. O6mue crnocoOsl monydeHus MetamioB. [loHATHE 0 KOPPO3UK METAJIOB, OCHOBHbBIE
CHocoObl 3alMThl UX OT Koppo3uH. CrjaBbl (CTajlb, YyTyH, AIOPATIOMUHUIN, OpoH3a) U HX
MIPUMEHEHNE B OBITY U IPOMBIIIIIEHHOCTH.

[lenouynsle MeTamuibl: nojoxkeHue B Ileproauueckoii cucreMe XUMUUYECKUX 31eMeHTOB JI. 1.
MeHnpneneeBa; CTpOEHHE HX aTOMOB; HaxoXJeHHE B mpupoje. dusznyeckne M XUMHUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [IpuMenenue
LIEJIOYHBIX METAJIOB U UX COCTUHEHUN.

[IlenoyHO3eMenpHbIE METANIbl MAarHUM M KaJbLUi: NoJsiokeHue B [leproguueckoi cucteme
xuMmudeckux snemeHToB J[. M. MenpeneeBa; cTpoeHHWE MX aTOMOB; HAaXOXKJICHUE B MPHUPOJE.
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dusnyeckre U XMMHYECKUE CBOMCTBA MarHusg W Kajdbliys. BakHeHINe COCOUHEHUS KaJbIIUs
(oxcua, TUAPOKCHU, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

Amomunuil: nonoxenue B Ilepumoanueckoil cucreme Xxumuueckux saeMeHtoB 1. U.
MenpeneeBa; CTpOEHUE aTOMa; HaXOXKJIeHUE B npupojae. PU3NYecKue U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOMCTBA OKCH/IA U THIPOKCU]IA ATIFOMHHHSL.

Keneso: nonoxenue B llepuoauyeckon cucreme xumudeckux snemeHToB . M. Menpeineesa;
CTPOCHHME aToMa; HaxoxkJaeHue B mpupoje. dusznyeckue M XUMUYECKHE CBOMCTBA Kelesa.
Oxkcuabl, ruapokcu sl u conu xenesa(ll) u xeneza(lll), ux cocras, CBOMCTBA U MOJTyYEHUE.

XUMUYECKUH OSKCIEpUMEHT: O3HAKOMJIEHHE ¢ oOpa3laMd METalioB M CIJIaBOB, HX
(¢u3nUeCKUMU  CBOWCTBAMH;, H3y4YCHHE pE3yJbTaTOB KOPPO3UHM METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEpUaioB), 0COOEHHOCTEN B3aMMOJCHCTBHS OKCHUA KAJIbLIUS U HATPUS
C BOIOM (BO3MO’KHO MCIIOJIb30BAaHUE BHIEOMATEPUAIIOB); UCCIIEJOBAHNE CBOMCTB JKECTKOM BOJIBIL;
mpolecca TOpPEeHHs keje3a B KHCIOpoAe (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIIUI Ha MOHBI (MarHusi, Kajablus, aTlOMUHUS, [IUHKA,
xenesa(ll) u xenesa(lll), menu(Il)); Habmro1eHME U ONTMCAHKE TIPOIECCOB OKPAITMBAHMS TIJITAMEHHU
MOHAMM HATpus, KaJlus U KaJbLKs (BO3MOXHO HCIIOJIb30BaHUE BUEOMATEPUAJIOB); UCCIIEA0BAHNE
aM(pOTEepHBIX  CBOWCTB THIPOKCHIA AalIOMMHHMS W THUOPOKCHMIA LMHKA; peIlIeHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe « BaxkHelme MeTalljibl U UX COCTUHECHUS.

XuMuA U OKPYKAKIIAS Cpeaa

Hosrie maTepuaibl 1 TexHomoruu. BemecTBa u Matepuanbl B TOBCEIHEBHOM KM3HU YEJIOBEKA.
XuMus U 310poBbe. bezomacHoe HCMONb30BaHHE BEIIECTB M XMMUYECKHX DPEaKIHid B OBITY.
[lepBas moMomp TpPU XUMHYECKUX OXOTrax U oTpaBieHHsX. OCHOBBI 3KOJOTUYECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpyKarolleid cpeabl (mpeaenbHas AOMycTUMAs
koHUeHTpauus Beuiects — [1/1K). Pons XxuMuu B pelieHuN 3K0JI0THYECKUX IPOOIIEM.

[IpupoaHble HWCTOYHUKH YTJIEBOJOPOJIOB (Yrojib, MPUPOMAHBIA Ta3, He(Th), MPOIYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH.

XUMUYECKUH JKCIEpUMEHT: H3yueHHEe OOpa3l0B MaTepHalioB (CTEKIJIO, CIIaBbl METAJJIOB,
MOJIMMEPHBIE MAaTEPHAIIbI).

JdeMoHcTpauuu

1.Mojseny KpucTalNIMuYeCKUX PEeIIETOK HEOPTaHMYECKUX BEIIECTB .

2. KopoTtkonepuogHass u jajauHHonepuoaHass ¢opMmsel [lepuonnyeckoil cuCTEMBbI
XuMHueckux ayemMeHToB /[ . U . MengeneeBa

3.3aBUCUMOCTh CKOPOCTH XUMHYECKOU pEaKIIUU OT pa3IUdHbIX (PAKTOPOB .

4.Bo3aeicTBUE KaTaIM3aTopa HACKOPOCTh XMMHUUYECKOU peakiuu .

5. Ilpumepsl HEOOPATUMBIX U OOPAaTUMBIX PEAKLIMIA .

6.CMenieHne paBHOBECHSI XUMHUUECKON PEAKIINY .

7.2nekTpudeckasi MpoOBOJIMMOCTb PACTBOPOB BEILIECTB; ABUKEHUE HOHOB B AIEKTPUUECKOM

noJie .

8.OMBITHI, WIUTFOCTPUPYIOIIUE TPU3HAKHI MPOTEKAHUS peakluii MOHHOTO OOMEHa .

9.0mBITHI IO OMPEIENICHUIO CPEJIbl B pacTBOpax coliel (XJIopuaa HaTpusl, KapOoHaTa HATPHS,

XJIOpUJa IIUHKA) .

10.Buneomarepuansl: ralOreHbl U UX COCTUHEHUS .

12.006pa3ipl XJIOPHUJIOB .

13. Konnekuuu (BuaeomMaTepuanbl): cepa v €€ COSTUHEHUS .

14. ObyrnuBaHue caxapa moj 1eHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KUCIOTHI .

15. Konnexnun: Gocdop u ux coequHeHus .

16.B3anmoeiicTBie KOHIIEHTPUPOBAHHONW a30THON KUCIIOTHI C MEBIO .

17.Monenu KpUCTaNTMYECKUX PEIIETOK anMasa, TpaduTa, MOJIEKYIbl (pyrepena .

18. AncopOrusi pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yriiéM . [IpoTuBoras .

19.Buneomarepuansl: CHIIMKATHAS! IPOMBIIUIEHHOCTD .

20. Mozeny MOJIEKYJT OPTaHUYECKUX BEIIECTB

21.03HakoMIIeHHE C 00pa3llaMi METAJIJIOB M CTUIABOB, UX (DM3UYECKUMHU CBOMCTBAMH .
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22.Mojenu KpUCcTaUTMYECKUX PEIIETOK METAIIIOB .
23.BuneoMarepuanbl: KOPpO3UsT METAIIIOB
24.B3aumojieficTBUE HATPUsL C BOAOH .

25.0xpamBaHye IUIaMEHU MOHAMU HaTpus U KaJus .
26.0OxpamrBaHue IaMeHH HOHAMH KaJIbLIUS .
27.B3auMoeiicTBrE OKCHUAA KAJILIUA C BOIOH .
28.Buneomarepuaibl: TOpeHUE Kejle3a B KUCIOPOJIE U XJIOPE .

Jlabopamopnuvie onvimot:

1.Peakiiun moHHOro oOMeHa B pacTBOpax 3JeKTpoiauToB: cyibpara meau(ll) um ménoun,
KapOoHaTa HATPHsI U COJISI- HOM KUCIIOTHI, peaKkys HeUTpaIn3aiuy MeX 1y THIPOKCHIOM Kallus
Y COJISTHOW KUCJIOTOM .

2. Pacnio3HaBaHue XJIOPUJI-UOHOB .

3. O6nHapyxeHue cyib(aT-HOHOB .

4.B3aumoieiicTBUE pa30aBICHHON CEPHOI KUCIOTHI C ITMHKOM .

5. BzaumopeiictBue cojeil aMMOHMS C HIENIOYBIO .

6.03HaKoMIIeHHE ¢ 00pa3aMu a30THBIX U GOCHOPHBIX YAOOPEHHIA

7. KauecTBeHHas peakiusi Ha KapOOHAT-UOH

8. O3HakomiieHHE ¢ 00pa3lamMu CIIJIaBOB METAJLIOB .

9.3aBUCUMOCTb CKOPOCTH peaKIMK METalljia C KUCIOTON OT MPUPOJIbI METaslia .

10. O3nakomiieHre ¢ o0pa3liaMH aJTIOMHHHS U €r0 CIUIABOB .

11.AMdoTtepHbIe CBOMCTBA THIPOKCUIA AITFOMUHUSA .

12.KauecTBeHHBIE peaKIIMK Ha HOHBI JKeJie3a .

Ilpakmuueckue padomui:

Ne 1 . Pemrenue s3xciepuMeHTaIbHbBIX 3a/1a4 110 TEME .

Ne 2 . Tlony4yeHnue coJIIHON KUCIIOThL, U3y4EHUE €€ CBOMCTB .

Ne 3 . [lonyyeHue ammuaka, U3y4eHHE €ro CBOMCTB .

Ne 4 . TTonyuenue yriekucnoro rasa . KauectBenHas peakiysi Ha KapOOHaT-HOH .
Ne 5 . Pemenune skcriepuMeHTaANbHBIX 3a4a4 1o Teme «Hemeraiuibn .

Ne 6 . XKécTkocTh BOJBI M METO/BI €€ YCTPAHECHMUS .

Ne 7 . Pemienune 3kcriepuMeHTaNIbHBIX 3a/1a4 110 TeMe «MeTauibn) .

NN D B

Buviuucnenusn

— KOJIMYEeCTBa BelIECTBa, 00bEMAa M MacChl PEareéHTOB WJIM MPOAYKTOB IO YpaBHEHUSIM
XUMHYECKHUX PEAKIIUM

— I10 YPaBHEHUSAM XUMUYECKUX PEAKIUI

— M0 YpaBHEHMUSM XMMUYECKUX PEaKIUii, €ClIu OMH U3 PEareHTOB JJaH B U30BITKE;
—O00BEMOB I'a30B 110 YPAaBHEHUIO PEAKIIMHM Ha OCHOBE 3aKOHA O0BEMHBIX OTHOILLIEHUH ra30B
—MacCOBOM J10JIM BbIX0/1a MPOAYKTa peaKuu

— II0 YpPaBHEHMSIM XMMMUYECKHX DPEAKIUH, €CIM OAWH U3 PEarcHTOB JaH B BHJIE BOIHOIO
pacTBOpa ¢ U3BECTHOM MacCCOBOM J10JIEH

— I10 YpaBHEHUSIM XUMUYECKUX PEaKIUi, €CIIU OUH U3 PEareHTOB COACPKUT MPUMECH

— MacCOBOM JIOJIM BBIX0J1a IPOAYKTA PeaKuu
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INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

Nzydenne xumuu B 8-9 Kitacce HaNpaBIIeHO HA IOCTHKEHUE 00YYarOIUMUCS THIHOCTHBIX,
METanpeMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOEHUS yUeOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOCHMSI MPOTpaMMbl OCHOBHOIO 00IIero o0pa3oBaHUS
JOCTUI'alOTCA B XOI€ 06yquI/m XUMHHU B €JUHCTBC y‘IGGHOﬁ W BOCHHUTATEIBHOMN ACATCIIbHOCTH
Opranu3zanuy B COOTBETCTBUHU C TPAAULIMOHHBIMUA POCCUHCKMMH COLMOKYJIBTYPHBIMH U TyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBujiaMi U HOpMaMHM NOBCIACHUSA U
CIOCOOCTBYIOT MTpOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIIUuXCsl.

JIMYHOCTHBIE PE3yIbTAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTproTHYeCcKOro BOCIMTAHUS

1) LEHHOCTHOIO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAy4YHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUs XUMHYECKOW HAyKH B KH3HU COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIuend o MepeoBhIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

I'paskmaHCKOT0 BOCIMTAHUA

2) mpencTaBiI€HHS O COLMAIBHBIX HOpMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOLUEHWH B
KOJUJIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M APYTUX BUIAX JACSITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JI€ATEIbHOCTU MPHU BBIIOJIHEHUU Y4YeOHBIX, TIO3HABATENBHBIX 3374, BBIOJIHEHUU
XUMHUYCCKUX SKCIICPUMECHTOB, CO3AaHNHN y‘I€6HI)IX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHNUMAaHHIO
¥ B3aMMOINOMOINM B Mpolecce 3TOM y4eOHOUM AesTeNbHOCTH; TOTOBHOCTH OILIEHUBATh CBOE
MOBCACHHUEC U IMMOCTYIIKKN CBOUX TOBapI/IIIIeﬁ C IO3MIMU HPABCTBCHHBIX U ITPABOBLIX HOPM C y‘IéTOM
OCO3HaHUS MOCIEICTBHI MOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUA

3) MUPOBO33PEHYECKUX TMPEACTAaBICHHH O BEHIECTBE W  XHUMHUYECKOH  peaKIlHH,
COOTBECTCTBYIOIINX COBPEMCHHOMY YPOBHIO Pa3BUTHUA HAYKH U COCTABIAIOOIMX OCHOBY MIJIid
MOHUMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUPA; IPECTaBICHNUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHUA NPHUPOABI, B3AUMOCBA3AX YCJIIOBCKA C HpPIpOI[HOﬁ CpGI[OI\/JI, O POJIM XUMHUH B IMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4) MMO3HABATCJIbHBIX MOTHBOB, HAIIPABJIICHHBIX Ha IMOJYYCHHEC HOBBIX 3HAaHUU II0 XHUMHU,
HEOOXOUMBIX JJIs1 OOBSICHEHHS HaOJII01aeMbIX MTPOIIECCOB U SBIICHUM;

5) nmo3HaBaTeNbHON, UHPOPMAIIMOHHON M YMTATEIbCKOW KYJIBTYPBL, B TOM YHCII€ HAaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEpaTypod, JOCTYIMHBIMU
TEXHUUYECKUMHU CPeJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHI;

6) uHTepeca K OOyYEHHUIO W TO3HAHMIO, JTFOO03HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBIEHHOCTU U YPOBHsI OOYUYECHHS B aTbHEHUIIIEM;

®opMHUPOBaHUSA KYJIbTYPBbI 310POBbs

7) 0CO3HAaHMS IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbI 00pa3 >XKU3HU, OCO3HAHUS TOCJIEACTBUI M HENPUATHS BPEIHBIX IPUBBIYEK
(ymotrpebneHusi aiKorojsi, HAPKOTHUKOB, KypeHUs), HEOOXOIUMOCTH COONIOJCHUS TPaBUI
0€30MacHOCTH NP OOPALIEHUH ¢ XUMHUYECKUMH BELIECTBAMU B ObITY U pealbHOMN KU3HHU;

TpyaoBoro Bocnuranus

8) nHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil U TpyAa pa3InyHOro pojia, yBakeHHUE K
TPYZy U pe3yJibTaTaM TPYAOBOMU AESITEIbHOCTH, B TOM YKCII€ HA OCHOBE TPUMEHEHHUS IPEIMETHBIX
3HaHUH 1O XUMHH, OCO3HAHHOTIO BBIOOpAa WHIUBUAYAIbHONW TPACKTOPUHU MPOJIOIIKEHUS
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o0pa3oBaHus C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH; YCHEMHOM Npo(hecCHOHANBHOW JEsITeIbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHH; TOTOBHOCTh alalTUPOBATLCS B IPO(ECCHOHAIBHON Cpee;

JKOJIOTHYEeCKOI0 BOCIINTAHUS

9) skonornyecku 1eaecoo0pa3HOro OTHOIIEHUS K IPUPOJIE KaK UCTOYHUKY KH3HHM Ha 3emJe,
OCHOBE €€ CYIIEeCTBOBaHMSA, IOHMMAaHMS IIEHHOCTH 3JI0POBOro M 0Oe30macHOro odpasa >KM3HH,
OTBETCTBEHHOTO OTHOLICHHUS K COOCTBEHHOMY (HU3MYECKOMY U IICUXUYECKOMY 3I0POBBIO,
OCO3HAHUS LIEHHOCTH COOJIIOJICHUS IIPaBUJI OE30I1aCHOTO MOBEACHUS NP paboTe ¢ BEIeCTBaMH,
a TAKKE B CUTYALMSX, YTPOXKAIOIIKX 300POBbIO U JKU3HHU JIOACH;

10) ctocoGHOCTH MPUMEHSATH 3HaHMSL, IOJIydyaeMble IPU U3YYEHUU XUMUY, U1 PELICHUS 3a/1a4,
CBSI3aHHBIX C OKPY’KAIOLIEH IIPUPOIHON CPENOH, TIOBBIIICHNS YPOBHS 9KOJIOIMYECKON KYJIbTYPBI,
0CO3HAHMS TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U IyTei UX pelIeHHUs OCPEICTBOM
METOJIOB XUMUU;

11) 5KOIOTrMYECKOro MBIIUIEHHS, YMEHMS PYKOBOJCTBOBATbCS KM B II03HABAaTEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAYMMble Uil  (OPMHUPOBAHUS
MHUPOBO33PEHUST OOILIEHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTe3a, (akt, cucrema,
Ipolecc, SKCHEPUMEHT U Jp.), KOTOpPbIE HCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCaJlbHble yueOHble AEUCTBUS (IIO3HABATEJbHBIE,
KOMMYHHUKATHBHBIE, PETYJSTHBHBIC), KOTOpPBIE OOECIeYHBAOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBIECHUIO YUEOHO! AEATENbHOCTH.

MetanpeameTHble pe3yJIbTaThl OCBOEHHSI 00pa30BaTEIbHON MPOTrpaMMbl 110 XUMHUH OTPaKaroT
OBJIa/ICHUE YHUBEPCAJIbHBIMU [I03HABATENILHBIMU JICHCTBUSIMU, B TOM YHCIIE:

Ba3oBbIMHM J1I0THYeCKHUMH A€l CTBUSIMU

1) ymeHueM HCIIONIB30BaTh MNPUEMBI JIOTUYECKOI'O MBILIUICHUS NPU OCBOCHUU 3HAHWMA:
PacKpbIBaTh CMBICII XMMHUECKUX MOHATHH (BBIIEISTHh UX XapaKTEepHbIE IPU3HAKU, YCTAaHABIUBATD
B3aUMOCBSI3b C IPYTUMM TOHATHSMM), UCIOJIb30BaTh TMOHATHUS ISl OOBSICHEHUS OTAEIbHBIX
(GakTOB U SIBJICHUI; BBIOUPATh OCHOBAHUS U KPUTEPHH I KiIacCU(PUKAIIMN XMMUUYECKHUX BELIECTB
U XUMHMYECKUX PpEaKIHif; yCTaHaBIMBaThb MPUUYMHHO-CJIEJICTBEHHbIE CBSI3U MEXIy OOBEKTaMU
U3YYEHHUSI; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, NEAYKTHBHBIE, 110 aHAJIOTUN);
JIEJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

2) yMeHuEeM IMPUMEHSATh B MpOIecce MO3HAHUS MOHATUSA (IIPEIMETHBIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHH, MPEOOpPa3OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEICTABICHUSI — XUMUYECKHI 3HaK (CUMBOJ 3JIEMEHTa),
XUMHYeckass (opMysa M YpaBHEHHE XUMHUYECKOW peakUud — NpU peHIeHuH Yy4deOHO-
MO3HABATENbHBIX 3a/ay; C YYETOM OTUX MOJENbHBIX IPEACTABICHUI BBISBIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE MPHU3HAKH U3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHYECKHX PEAKIINii; BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEICTBEHHBIE CBSA3H U
IIPOTUBOPEYMS B U3ydaeMbIX IIPOLIECCaX U SIBJICHUSAX; PEAJIaraTb KpUTEPUU AJIs1 BBISIBICHUS ITHX
3aKOHOMEPHOCTEM M IPOTHUBOPEUMI; CaMOCTOSITENbHO BBIOMpaTh CHOco0 perieHust y4yeOHOMH
3aJauu (CpaBHUBATh HECKOJIBKO BApPMAHTOB PEIIEHHs, BHIOUpATh Hanbosiee Mo IXOASIIIHN ¢ y4éToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

ba3oBbIMH HcCI€10BATEIBCKUMH 1eCTBUAMHU

3) yMEeHHMEM HCIIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTAa MO3HAHMS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

4) nmpuoOpeTeHHe OMbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd M TMPOBEACHHUIO YYEHHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HaOII0aTh 32 XOJI0M MpoIlecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €TI0
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pe3ynbTat, (opMynupoBaTb OOOOLIEHHS M BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO OIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O POACIaHHOM padoTe;

Pa6oroii ¢ nunpopmanueii

5) yMeHHeM BBIOMpATh, AHATTU3UPOBATH U WHTEPIIPETHPOBATH HHPOPMAIIHIO PA3INIHBIX BUIOB
1 GopM IPECTaBICHUS, MTOy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TOMYJIIpHAas INTEpaTypa
XUMHUYECKOTO COJICpKaHUSs, CIPaBOYHBIC TOCOOUs, pecypchl IHTepHETa); KpUTHYECKH OIICHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

6) yMEHHEM MPUMEHSTh PA3IMYHBIC METOJIBI U 3alPOCHI IIPH MMOUCKE U 0TOOpe MH(MOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JJIsl BBIMOIHEHHS Y4eOHBIX U MO3HABATEIbHBIX 3a1a4
OmpeAeEHHOr0 THIA;, MPUOOPETCHHE OMbITa B OO0JIACTH HCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHI, OBIaJeHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHBIX
MOWCKOBBIX CHCTEM; CaMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (opMy MpeacTaBIcHUS
uH(pOpMallMd ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECJIOXKHBIMU CXEMaMH, JuarpaMMamu,
apyrumu GpopmamMu rpaduky U ©X KOMOUHALIUSAMUY;

7) yMeHueM HCHOJb30BaTh M aHAIM3UPOBATH B Ipollecce y4eOHOW M HCCiel0BaTeNIbCKON
JESTSIILHOCTH HH(POPMAIIMIO O BIUSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIOIIeH MPUPOTHON CPEIbI;

YHuBepcaTbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU

8) ymeHueM 3a7aBaTh BOIPOCHI (B X0/1€ IMajIora u/uin AUCKYCCHH) TIO CYIIECTBY 00CYXKaaeMoi
TeMBI, (HOPMYITHPOBATH CBOU MIPEIOKEHHS OTHOCUTEIHHO BBITIOTHEHHSI PETIOKEHHON 3a/1a4H;

9) npuobpeTeHne OnbITa IPE3EHTALUN PE3YIBTATOB BBHIIIOJHEHUS XUMUYECKOTO SKCTIEPUMEHTA
(J1abopaTopHOTO OIBITA, JIAOOPATOPHOU PaOOTHI MO MCCIICIOBAHUIO CBOMCTB BEIECTB, YICOHOTO
MIPOCKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU IIO3HABATEIILHOW U
MCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (00CYXIeHUs, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JCWCTBUIA, ONpeIeTeHIe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U JIp.);

YHuBepcaabHbIMH PeryJIAITUBHBIMHU AeHCTBUSIMH

11) yMeHHEM CaMOCTOSITEITLHO ONPEIEISITh IIETH JISATEIbHOCTH, INIAHUPOBATH, OCYIIECTRIISTh,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOHPATH
Hanbosee 3P PeKTUBHBIE CIIOCOOBI PEeIIeHUs YIeOHBIX H TT03HABATEILHBIX 33134, CAMOCTOSTEIIEHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEI0KEHHBIN aNTOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUN
C y4€TOM TIONydeHHUs HOBBIX 3HAHWHK 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIIHSIX;
OIICHUBATh COOTBETCTBUE MOMYUYEHHOTO PE3yJIbTaTa 3asBJICHHOMN IIEIH;

12) yMeHuEeM HUCIIOIh30BaTh H aHATM3UPOBATH KOHTCKCTHI, TIPe/IaracMble B YCJIOBHH 3a/IaHUN.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pE3yJAbTaTOB IO OCBOCHHIO 00SA3aTEIBHOIO  COJEPKAHUS,
YCTaHOBJIEHHOTO JAHHOM IpUMEpHOW paboueil mporpamMmol, BBIAEISIOT: OCBOCHHBIE
0o0y4arolMMUCST HayyHble 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUM, crnenupuyeckue s
IpeAMETHOM 001acT «XUMHA», BUIBl JEATEILHOCTH IO IOIYyYEHHIO HOBOIO 3HAHMUS, €ro
UHTEpIpETaLNH, TPEOOPa30BaHHUIO U IPUMEHEHHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYAlIUsX.

[TpenMeTHble pe3ynbTaThl OTPAXKalT CGHOPMUPOBAHHOCTh Y OOYYarOIUXCS CIEAYIOIINX
YMCHHM:

8 KJIACC

1) packpvieamv cmbici OCHOBHBIX XUMHUYECKHX TIOHSATHWA: aTOM, MOJICKYJIa, XUMHWYECKHUMA
AJIEMEHT, TPOCTOE BEUIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOAHAs),
BaJICHTHOCTh, OTHOCUTE/IbHASI aTOMHAs M MOJIEKYJISIpHAs mMacca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JIOJII XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOISPHBIA 00BEM,
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OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKas
peakiusi, Kiaccu(UKAIMs PEaKiui: peakluh COCTUHEHHS, PEaKIUU Pa3NOKEHUs, peakluu
3aMelIeHUs], peakIMi 00MeHa, IK30- U HJO0TEPMHUUECKHE PEeaKIUU; TeIIoBOU 3(PPeKT peakuu;
PO aToMa, SJCKTPOHHBINA CIIOM aToMa, aTOMHasi OpOuTallb, paJnyc aToMa, XUMUYeCKas CBS3b,
NoJIIipHasi U HEMOJspHas KOBaJeHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAl|s) B pacTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. M. 1) U IpPUMEHSTh
9TH MOHATHS NPU ONMCAHUU BEIIECTB U UX IIPEBPALLECHUI;

3) ucnonv3osams XUMUYECKYIO CUMBOJIMKY JJIsl COCTaByIeHUs (GOpPMYJI BEIIECTB U YpPaBHEHUN
XUMHYECKHUX PEAKIUN;

4) onpedensamp BaJEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COEJUHEHHSX; CTEMeHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCMHEHUSAX; IPHUHAICKHOCTD BEUIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHMH 1o QopmyiaMm; BHJl XUMHUYECKOW CBSI3M (KOBaJCHTHAasT U HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpwvisams cmbicn Ilepuogudeckoro 3akona [[. M. MenneneeBa: J1eMOHCTPHPOBATH
MNOHMMAaHHE NEPUOJNUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJOKEHUS B
[Tepuoanueckoit cucTeMe; 3aKOHOB COXPAHEHHSI MACChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHsI, 3aKOHa ABOTa/IpO; ONMHMCHIBATh U XapaKTEPU30BATh TAOIUYHYIO (OpMY
[Teproanyueckoit CHCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3inyaTh MOHITUS «TJIaBHAsg moArpymnna (A-
rpynna)» u «mnodounas noarpymnmna (b-rpynma)», Mansie U Oonbllive NEPUOABI; COOTHOCHUTH
0003Ha4YeHHsI, KOTOpble uMeroTcs B Tabmiuie «llepuonnyeckas cucteMa XMUMHUYECKUX AJIEMEHTOB
J1. . MenieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YHCIIO SICKTPOHOB U paclpeiesieHHue UX MO 3JIEKTPOHHBIM CIOSM);

6) Kraccuguyuposams XMMUYECKHUE DIEMEHTBI, HEOPTaHWYECKHE BEIIECTBA; XUMHUYECKHUE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOIUX B PEAKIIMU BEIIECTB, MO TEILIOBOMY 3D (DEKTY);

7) xapaxmepuszoéams (onucviéams) O0OIIME XUMUYECKUE CBOMCTBA BEILECTB Pa3IMUYHBIX
KJIACCOB, TMOATBEPXAasi OMHCAHWE MPUMEPAMU MOJEKYJSPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUN;

8) mpoecHnosupoéams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOI'O COCTaBa;
BO3MO>KHOCTH NMPOTEKaHHSI XUMUYECKUX MTPEBPALLICHUH B pa3IMUHbIX YCIOBUSIX;

9) 6viuucnsimb OTHOCUTENBHYI0 MOJIEKYJISIDHYIO M MOJIIPHYIO MAacChl BEILECTB; MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 10 (opMyJie COETUHEHHS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKOW pEaKLuu;

10) npumensime OCHOBHBIE OIEpallMM MBICIUTENILHON JESITENbHOCTU — AaHajJu3 M CHUHTE3,
CpaBHEHHe, 0000ILIeHHe, CHCTeMaTH3alliilo, KJIacCU(MKAlMIO, BbISBIEHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — ISl U3YYEHMSI CBOIMCTB BELIECTB U XUMUUYECKUX PEAKIUI; €CTECTBEHHO-
Hay4YHbIE METOJbl IO3HaHWS — HaOJIOJICHUe, W3MEpPEHHE, MOJEIMPOBAHUE, AKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN ),

11) credoéams mpaBunaM  TMONB30OBAHHMS ~ XUMHYECKOH MOCYIOH U J1abopaTOpPHBIM
000py0BaHKEM, a TAK)KE IIPaBHJIaM OOpalleHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBIMOJHEHUIO JA0OPATOPHBIX XHWMHYECKHUX ONBITOB IO TOJIYYEHUIO M COOMpPaHUIO
ra3zo000pa3HbIX BEMIECTB (BOJAOPOAA U KHCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C OINPEACIEHHON
MaccoBOM JI0JI€M pPAacTBOPEHHOIO BEIIECTBA; IUJIAHMPOBAaTh M IPOBOJAUTH XMMHUYECKHE
HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIbIO MHAWKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U JIp.).

9 KVIACC

1) packpvieamv cmbici OCHOBHBIX XUMHUYECKMX IOHATHI: XMMMUYECKHH DJJIEMEHT, aroM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, NPOCTOE BEIIECTBO, CI0KHOE BEHIECTBO, BAJIECHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKlUMs, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJIb, MOJIIPHBIA 00BEM, pacTBOP; NEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKoe
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paBHOBecHe, 00paTUMbIEe U HEOOpAaTUMBIE pEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEh, BOCCTAHOBHUTEIb, OKHCIECHHE M BOCCTAHOBIIEHHE, AJUIOTPOMUs, amM(pOTEPHOCTb,
XUMHUYECKasi CBs3b (KOBaJCeHTHAs, HWOHHAs, METaJUIM4yecKas), KpHCTaJUIMYecKash peméTka,
KOppO3Usi METAJIJIOB, CIUIABbl; CKOPOCTb XHUMHUYECKOW pEaKUUH, IPEAEIbHO JOIyCTUMAas
konnentpanus (I11K) Bemectna;

2) unnocmpupoeams B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. M. 1) U MpUMEHATH
9TH MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonv3osams XUMUYECKYIO0 CUMBOJIUKY JJIsi COCTaBICHUS (OPMYIT BEIIECTB U YpaBHEHUI
XUMHUYECKHUX PEaKIIHii;

4) onpedensimb BAICHTHOCTh U CTENIEHb OKUCIEHUS XUMHYECKUX IJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa; MPHUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIAcCy COEIMHEHUH IO
dbopMyiiaM; BUJ XUMUYECKOHN CBS3M (KOBAJICHTHAsS, MOHHAS, METAJUTMYECKAsi) B HEOPTAHUUECKUX
COCIMHEHUSX; 3apsi/l MOHA 10 XUMHYECKOH (opmyie; XapakTep cpeibl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

5) packpwvisams cmvica Ilepuoandeckoro 3akoHa J[. 1. MeHaeneeBa u 1eMOHCTPUPOBATH €0
MOHMMAaHHE: OIKCHIBATh M XapaKTepU30BaTh TaOnMmuHyro ¢opmy Ileprogndeckoid CHUCTEMBI
XUMHYECKHUX 3JIEMEHTOB: pa3Ninyarh MOHATUSA «TJIaBHas MOArpymna (A-rpymnmna)» U «modbodHas
noarpynna (b-rpymnmna)», Manble U OOJbLIME NEPUOJbI; COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B TEPUOAUYECKON Tabiuile, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l sJipa, 00I1ee YNCII0 3JEKTPOHOB U paclpeieeHHe UX 110
3JIEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
WX COCIMHECHHM B Tpejesiax MajbIX MEPHOJIOB M TIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS HUX
aTOMOB;

6) Kraccuguyuposams XMMUYECKHUE DIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA; XUMHUYECKHUE
peakiuu (10 YUCITY U COCTAaBy YYacTBYIOLIMX B PEAKI[MHU BEIIECTB, IO TEIIOBOMY 3 dexTy, no
M3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATH) OOIIUE U CIIEMU(UISCKUE XUMUYECKUE CBOMCTBA MPOCTHIX
Y CJIOKHBIX BEIIECTB, MOJITBEPXKAasi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUHN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

8) cocmaenamb ypaBHEHUS AJEKTPOJIUTUYECKON AMCCOLUAIMM KHUCIIOT, IIEJIoYed W COoJieH;
MONIHBIE M COKpAIIEHHbIE YpaBHEHUS peakIUii HOHHOrO OOMEHa; YpaBHEHUS pEeaKIIHid,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHMUECKOM CBA3M MEXJIy BELIECTBAMHM pPAa3JIMYHBIX
KJIACCOB;

9) packpvieamv  cyuHocmb OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX — PEAKLUNA  MOCPEICTBOM
COCTaBIICHUS PJIEKTPOHHOTO OajaHca ITUX PeaKIluii;

10) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHS; BO3MO>KHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAILEHUN B PA3JIMYHBIX YCIOBUSIX;

11) 6vluucnsams OTHOCUTENbHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB; MacCOBYIO
JIOJTF0 XUMHUYECKOT0 JIEMEHTa 1o (hopMyJie COeIMHEHHSI; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

12) cnedoéams mpaBunaM  TMONB30OBAHHUS ~ XUMHYECKOHW  MOCYIOi U J1abopaTOpPHBIM
000pyI0BaHKEM, a TAK)KE IIPaBUIIaM 0OpaIleHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
M0 BBIMOJHEHUIO Ja0OPAaTOPHBIX XHMHUYECKHUX OMBITOB MO TMOJYYCHHIO U COOUpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

13) nposooums peakuuu, MOATBEPKAAIOIINE KAUYECTBEHHBIM COCTaB Pa3MUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHIA-, OpOMHI-, HOAMI-, KapOoHat-, ocdar-, cummkar-,
cynb(dar-, TUIAPOKCUI-WUOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOPaX HEOPTAHMYECKUX BEIIECTB;

14) npumensimo OCHOBHBIE ONEPALMU MBICIUTEIBHOW AESITENIBbHOCTY — aHAJIM3 M CHUHTE3,
CpaBHEHME, 00001IeHNEe, CCTEMaTU3all1IO, BbISIBIEHUE TPUUNHHO-CIIEICTBEHHBIX CBA3EH — AJis
M3YUYEHUsl CBOMCTB BEILIECTB U XMMUYECKUX PEAKIUI; €CTECTBEHHO-HAYUYHbIE METO/Ibl MTO3HAHUS
— Halbo/ieHre, U3MEpPEeHNe, MOJIEIH.
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TEMATHYECKOE IINTAHUPOBAHHE

(68 yaca, 2 yaca B HeJ1eJI10)

8 KJIACC

Ne HaumeHoBaHuUe pa3ieioB H TeM KosunuecTBO 4acos DJIeKTpOHHbIE (HH(POBHIE)
n/n NMPOrpaMmblI o0pa3oBaTe/ibHbIE PeCYpPChI
BCEro KOHTPOJIb

1. | Pa3ngex 1. IlepponavajibHble https://resh.edu.ru

XHMHYECKHe MOHATHSHA https://uchebnik.mos.ru/catalogue
https://interneturok.ru/

Tema 1. Xumusg — BaxHas 00/1acThb 5 JLO2

€CTECTBO3HAHUS M IIPAKTUYECKOM o

NEATEILHOCTH YEI0BEKA II.P.-2

2. | Tema 2. BemectBa 16 JI.O.-3 https://resh.edu.ru
U XUMUYECKUE PEeaKINU https://uchebnik.mos.ru/catalogue

K.P.-1 https://interneturok.ru/

3. | Pa3gea 2. Baxxkuelimue https://resh.edu.ru
MPeACTABUTEIN HEOPraHHYECKHX https://uchebnik.mos.ru/catalogue
BEIECTB https://interneturok.ru/

JI1.O.-
Tewma 3. Bo3ayx. Kucnopos. 5 IL.P.-
TTonsarue 00 oxkcugax

4. |Tema 4. Bonopon. Ilonstue o 5 J1.O.-1 https://resh.edu.ru

KHCJIOTaX U COJISIX https://uchebnik.mos.ru/catalogue
ILP.-1 https://interneturok.ru/

5. | Tema 5. KonmnuecTBeHHBIE OTHOIIIEHUS 5 K.P.-1 https://resh.edu.ru
B XUMUU https://uchebnik.mos.ru/catalogue

https://interneturok.ru/

6. | Tema 6. Bona. PactBopsl. [lonsitie 06 5 IL.P.-1 https://resh.edu.ru
OCHOBaHUIX https://uchebnik.mos.ru/catalogue

https://interneturok.ru/

7. | Tema 7. OCHOBHEIE KJIacCEI 12 JI.O.-3 https://resh.edu.ru
HEOPraHWYECKUX COCTMHEHUI https://uchebnik.mos.ru/catalogue

ILP.-1 https://interneturok.ru/
KP.-1
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Paznen 3. Ilepuoagnueckuii 3aK0H U
Ilepuoauyeckas cucrema
XuMH4eckux 3jemenTon . U.
MenpeneeBa. CTpoeHue aTOMOB.
Xumnueckas cBsizb. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

Tema 8. [lepuoanueckuit 3aKoH u
[Tepuoanueckas cucteMa XUMHYECKUX
snemeHToB 1. . Menaeneena.
Ctpoenue aToma

J.O0.-1

https://resh.edu.ru
https://uchebnik.mos.ru/catalogue
https://interneturok.ru/

Tema 9. Xumnueckasi CBA3b.
OKHUCIATEIFHO-BOCCTAHOBUTEIILHBIE
peaKIuu

K.P.-1

https://resh.edu.ru
https://uchebnik.mos.ru/catalogue
https://interneturok.ru/

OBHIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

68

K.P.-4
ILP.-6
JL.P. - 11

9 KJIACC

(68 uaca, 2 yaca B HeJ1eJ110)

Ne

HaunmenoBanue pa3ieiioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

n/n | nporpamMmal o0pa3oBaTe/ibHbIE PeCYPChI
BCEro | KOHTPOJIb
1. | Pa3gen 1. BenrecTBo H XUMHYECKHE https://resh.edu.ru
eaKImun .
p https://uchebnik.mos.ru/catalogue
TToBTOpenue u yriryoseHne 3HaHUH .
P yry 5 https://interneturok.ru/
OCHOBHBIX Pa3JIeJioB Kypca 8§ Kiacca
2. | Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH 4 https://resh.edu.ru

XUMHUYCCKUX peaxunﬁ

https://uchebnik.mos.ru/catalogue

https://interneturok.ru/
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3. | Tema 2. Dnexktponurnueckas 9 J.O.-1 https://resh.edu.ru
. X
FMCCOHATIHA. AMMITCCKHIE PEaKili B II.P.-1 https://uchebnik.mos.ru/catalogue
pacTBopax
K.P.-1 https://interneturok.ru/
4. | Tema 3. O0mas XxapakKTepUCTHKA 4 JLO.-1 https://resh.edu.ru
IIA- .
XHMITECKIX S1eMeRTOB VIA-Tpyrib IL.P.-1 https://uchebnik.mos.ru/catalogue
T"anorensr
https://interneturok.ru/
5. | Tema 4. O6mmas xapakTepucTUKa 6 J.O.-2 https://resh.edu.ru
VIA- )
XVIMITHECTIX SJEMEITOB TPYIHb! K.P.-1 https://uchebnik.mos.ru/catalogue
Cepa u e€ coenMHEeHHS
https://interneturok.ru/
6. | Tema 5. OOmias xapakTepucTUKa 7 JL.O.-2 https://resh.edu.ru
VA- .
RMIHABCIIX STCNCHTOB TPV IL.P.-1 https://uchebnik.mos.ru/catalogue
A3zot, pochop u ux coenuHEHUS
https://interneturok.ru/
7. | Tema 6. O0mas xapakTepUCTHKA 9 JL.O.-1 https://resh.edu.ru
IVA- .
XuMHRCCkX BHeMteTOB TPYIIIb! II.P.-2 https://uchebnik.mos.ru/catalogue
VYriepoa v KpeMHUM U UX COSAMHEHUS
K.P.-1 https://interneturok.ru/
8. | Pa3zmen 3. MeTaJLiIbl M HX https://resh.edu.ru
CoCAMHeHIH https://uchebnik.mos.ru/catalogue
T 7. 06 I
ema HIHE CBONCTRA METaITon 4 J1.O.-2 https://interneturok.ru/
9 Tema 8. BaxxHeIme MeTaJLIbI U UX 17 JI.O.-3 https://resh.edu.ru
COCAUTHCEHIA I1.P.-2 https://uchebnik.mos.ru/catalogue
K.P.-1 https://interneturok.ru/
10 | Paznen 4. Xumus U OKpYysKaromas https://resh.edu.ru
pena https://uchebnik.mos.ru/catalogue
T 9.B
eMa CHICCTRA 1 MATCPHAIIB B 3 https://interneturok.ru/
JKM3HHU YET0BEKA
OBIIEE KOJIMYECTBO YACOB 110 68 K.P.-4
IMPOI'PAMME II.P. -7
J.P.-12
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