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IHOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamMmma o XumMuu st o0ydaronuxcs 8-9 KiiaccoB cocTaBlieHa Ha 0ocHOBe TpeboBaHuil K pe3ylbTaTaM OCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHON
MIPOrpaMMbl OCHOBHOTO 0011ero oOpa3oBaHUs, MpeACTaBIeHHBIX B DenepalibHOM TOCYIAapCTBEHHOM 00Opa30oBaTeIbHOM CTaHIapTeé OCHOBHOTO OOIIETro
oOpa3oBaHus, ¢ Y4ETOM paclpeneiEHHBIX M0 KiIaccaM MPOBEPSIeMbIX TPeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOM MPOTrpaMMBI
OCHOBHOT0 O0IIIeT0 00pa30BaHUs U AIEMEHTOB COJEPKaHUS, MPECTABICHHBIX B Y HUBEPCAILHOM KOJM(UKATOpe 10 XUMHUH, a Takxke Ha ocHoBe [IpumepHoii
MPOrpaMMbl BOCIIUTAHUSI OOYYAIONIUXCS MPU TOTYyYEHUH OCHOBHOTO 00IIero odpaszoBanus u ¢ yu€toMm KoHIEMuu mpenogaBaHus y4eOHOTO MpeaMera
«Xumusa» B o0pa3oBaTenbHbIX opranuzanusx Poccuiickoit Denepaiiuu, pealn3yloUMX OCHOBHBIE 00IIeoOpazoBaTenbHble mporpammbsl (yTB. Perenuem
Konnerun Munnpocseuienust Poccuu, nporokon ot 03.12.2019 N I1K-48h).

OBLIAS XAPAKTEPUCTHUKA YUEBHOI'O IIPEJMETA «XUMMU$I»

Bxuiag yuebHoro npenmera «XUMHsA» B JOCTH)KEHHUE L€l OCHOBHOTO 001Iero oopa3zoBaHusi 00yCJIOBIEH BO MHOTOM 3HAYEHHUEM XUMHUYECKOW HayKH B
MO3HAHWU 3aKOHOB TMPUPO/IBI, B PA3BUTHUHU MPOU3BOAUTEIBHBIX CHII OOIIECTBA U CO3JIAaHIH HOBOM 0a3bl MaTepUAIbHON KYJIBTYPHI.

XuMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuia CBOE BIMSHHME Ha BCEe OOJACTHU YEJIOBEUECKOro CYLIECTBOBAHMS, 3ajlajia HOBOE
BUJICHWE MHUPA, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpPBI, HEOOXOIUMBIM yCIOBHEM KM3HH OOIIECTBA: 3HAHUE XUMHHU CITY)KUT OCHOBOW IS
(dbopMHpOBaHHS MUPOBO33PEHUSI 4YEJIOBEKA, €ro MPEJCTaBICHUH O MaTepHajJbHOM €AMHCTBE MHpa; BaKHYIO PpOJIb UIparoT (GopMHpyeMble XUMHEH
MPEJCTAaBICHNS O B3aMMOIPEBPAIICHHUSIX YHEPTUU M 00 HBOIIOIUH BEIIECTB B IPUPO/IC; COBPEMEHHAs XMMHUS HAIPaBJICHa Ha pelieHre rI1o0anbHbIX Tpo0IeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SHEPreTHUECKOM, MUILEBON M SKOJIOTHYECKOH 0€301acHOCTH, TPO0JIeM 31paBOOXPAHEHUS.

B ycnoBusix Bo3pacTaroniero 3Hau€Hus XMMHUU B JKM3HHM OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XMMHUECKOro oOpa3oBaHus. B miane conumanuzanuu
OHO SBJISI€TCS OTHUM M3 YCIOBUIA (hOPMUPOBAHMS MHTEIUIEKTA JINYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XHMHUYECKHE 3HAHUS HEOOXOIUMBI JUIsl MPUOOPETeHHs OOLIEKYJIbTYPHOIO YPOBHS, MO3BOJISIOIIEIO YBEPEHHO TPYAMUTHCS B
COLIMYME M OTBETCTBEHHO Yy4YacTBOBATh B MHOTOOOpa3HOM »M3HU OOLIECTBa, JUISI OCO3HAHUS BAKHOCTU PAa3yMHOIO OTHOILIEHHUS K CBOEMY 370POBBIO U
3JI0POBBIO APYI'HX, K OKpYKaroleil NpUpoaHOH cpese, MUl TpaMOTHOTO MOBEIEHUS IPU UCIIOJIb30BAHUN PA3IMYHBIX MAaTEPUAIOB U XMMHUYECKUX BELIECTB B
ITOBCETHEBHOM KU3HH.

Xummuueckoe 00pa3oBaHME B OCHOBHOM IIKosie sIBIsieTcs 0a30BBIM IO OTHOLIEHHIO K CHCTeMe OOIIero xumuyeckoro oOpasoBanus. Ilostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pealu3yeT MpHCyIIHe OOIeMy XUMHUYECKOMY OOpa30BaHUIO KIIIOYEBBIE IIEHHOCTH, KOTOPBIE OTpa)KaroT
roCyJlapCTBEHHbIE, OOLIECTBEHHBIE U WHAMBUYaIbHbIE TOTPEOHOCTH. DTUM OIpeIeNIeTCs] CYIIHOCTh O0Iel cTpaTeruy 00y4eHus, BOCIUTAHUS U PA3BUTHUS
o0yyaroIuxcs CpeICTBAMU y4eOHOTO0 MpeaMeTa «XUMHUSI».

Wzyuenne mnpenmera: 1) cnocoOCTBYeT pealiM3allid BO3MOXKHOCTEH sl caMopa3BUTHS M (HOPMHUPOBAHMS KYJIbTYphl JHMYHOCTH, €€ oOmeill u
(GYHKIIMOHATBLHON TPAMOTHOCTH; 2) BHOCHUT BKJIJ B ()OPMHUPOBAHNE MBIIIICHHAS M TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSITEIHHOM
y4eOHOM NIesTeNbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIENI0BATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IIOBCEJIHEBHOW XH3HHM, TaK U B MPOQecCHOHATbHON
JESTeTBHOCTH; 3) 3HAKOMHUT CO CIIeNU(UKON HAyIHOTO MBIIUICHHS, 3aKJIaBIBAET OCHOBHI IIEJIOCTHOTO B3IIISAIa HA €AMHCTBO MPUPOIBI U YETOBEKa, SBISETCS
OTBETCTBEHHBIM 3TarioM B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH MOJPOCTKOB; 4) cOCOOCTBYET (hOPMUPOBAHUIO IEHHOCTHOT'O OTHOILEHUS K
€CTEeCTBEHHO-HAYYHBIM 3HAHUM, K IPUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIAJl B DKOJOTHUECKOE 00pa30BaHME MIKOJILHUKOB.

Ha3Banuble HampaBieHuss B OOy4YeHMM XUMHHU OOECHEUMBAIOTCS CIEHU(BUKON CONEpKaHHWs MpeaMeTa, KOTOPBIH SBISIETCS Ielarorndecku
allanTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHHU Ha ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu OCHOBHOM HIKOJIBI OPUEHTUPOBAH HAa OCBOCHHE OOYYarOIIMMHUCS OCHOB HEOPTaHMYECKOW XMMHUU M HEKOTOPHIX MOHATHI M CBeleHUH 00
OTAENbHBIX 00BEKTaX OPraHNYECKON XUMHUU.

CrpykTypa comepkanusi mpeamera chopMHUpPOBaHA HA OCHOBE CUCTEMHOT'O MOJX0/a K ero u3ydeHuto. ConepkaHue CKIIaJAbIBAaeTCsl U3 CUCTEMbI TIOHIATUHN O
XMMHUYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMbI MOHATHH O XMMHUYECKOM peakuuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbl 10 NPHHLHUILY



MOCTE0BATEIHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHYECKUX MPEACTABICHHI Pa3HOT0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO
ecTecTBO3HaHusA, ypoBHs llepmoanmueckoro 3akona J[. M. MeHneneeBa Kkak OCHOBHOI'O 3aKOHA XMMHH, YYEHHSI O CTPOCHUM aTOMa U XMMHUYECKOM CBS3H,
MPEACTABICHUH 00 SJIEKTPOJMTHYECCKOM JMCCOLMAIMKM BEIIECTB B pacTBopax. TeopeTHYecKHWe 3HaHUsS PAacCMAaTPUBAIOTCS HAa OCHOBE ASMITMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIHHO OT OJHOTO YPOBHS K JPYTOMY, BBITIONHSSA (QYHKIIUU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOJYYCHUS U3Y4aeMbIX BEIIECTB.

Takast opranuzanusi CoJepX)aHus Kypca CIIOCOOCTBYET NMPEICTABICHUIO XUMHUYECKON COCTABIISAIONICH HAYyYHOW KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOU
npupoibl. Tem caMbpIM 00eCTICUrBAETCS BOBMOXKHOCTh (DOPMHUPOBAHKS y 00YUAIONMINUXCS IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOaM I03HaHUs
B Hayke. BaxkHO Takke 3aMETUThb, UTO OCBOCHHME COJEPKAHMS Kypca MPOUCXOJUT C MPUBJICUCHUEM 3HAHUM M3 paHee M3YYCHHBIX KypcoB: «OKpYKarOIIHii
Mup», «buonorus. 5S—7 knaccb» u «duznka. 7 Kiacey.

HEJN U3YYEHUS YYEBHOI'O IPEJIMETA «XUMUSD»

K nampasieHuio nepBoCTeNIEeHHON 3HAYMMOCTH TP pPeaTn3anuy 00pa3oBaTeIbHbIX QYHKIUH npeaMera « XUMUs» TPAAUIUOHHO OTHOCAT (pOpMUPOBaHHE
3HaHUI OCHOB XMMHYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOW IEATENIbHOCTH YeJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MHUpPOBOW KYJIBTYpBL. 3ajavya MpeaMeTa COCTOMT B (OPMUPOBAHMHM CHCTEMBl XMMHUYECKMX 3HAHUH — Ba)KHEHIIMX (aKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKHUX I0JIOKEHHUH, TOCTYIHBIX 0000IIEHUIH MHPOBO33PEHUECKOr0 XapaKTepa, si3blka HayKH, 3HaHUI O Hay4HBIX METOJaX M3Yy4YEHHUs BELIECTB U
XUMHAYECKHX pEaKluii, a Takke B (OPMHPOBAHWU WM PA3BUTHH YMEHHHA U CIIOCOOOB AEATENBHOCTH, CBS3AaHHBIX C IUIAHUPOBAHWEM, HAOIIOJICHUEM H
IIPOBE/IEHUEM XUMHUYECKOI'0 SKCIIEPUMEHTA, COOII0IEHUEM ITpaBUil 0€30MacHOro oOpaleHts ¢ BeIeCTBAMU B IIOBCEAHEBHOM XKHU3HHU.

Hapsny ¢ atum nenu usydeHust npeaMera B IPOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C YYETOM HOBBIX NPUOPUTETOB B CHCTEME OCHOBHOI'O OOILETro
obpazoBanus. CeroJHs B 00pa3oBaHuu 0c000 3HAYMMOI MPU3HAETCS HANPABIEHHOCTh OOYUYEHUS HAa Pa3BUTHE U CAMOPA3BUTHE IMYHOCTH, POPMUpPOBaHUE €€
UHTEJJIEKTa U o0mei KyabTypbl. OO0ydeHHe yMEHMIO YYUThCS U IPOJOJKaTh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO CTAHOBHUTCS OJIHOM M3 Ba)KHEMIIUX
¢byHKIMN y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM IpU M3Y4YEHHUH IIpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIee 3HaU€HNEe IPUOOpEH TaKue LEeH, KaK:

(bopMHpOBaHNE UHTEIJIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K caMO0OPa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MIPUHSATHIO PEIICHUH,

CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KHU3HU;

HalpaBJIEHHOCTh O0YYEHHUs Ha CUCTEMAaTHUECKOe MPUOOIIEHNE YUALTUXCS K CAMOCTOSITEIbHON MO3HABATEIbHON €ATEIbHOCTH, HAyYHBIM METO/1aM

NO3HAHUS, POPMUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEW K XMMUH;

o0ecrieyeHue yciIoBuil, CloCOOCTBYIOIUX MPUOOPETEHUIO 00YUAIOIMMHUCS OTIBITa PA3HOOOPA3HOM AEesITeIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITFOY €BbIX

HaBBIKOB (KJIFOUEBBIX KOMIETEHINI), IMEIOLINX YHUBEPCAIbHOE 3HAUYCHHE JJISl PAa3JIMUHBIX BUJIOB JESTEIHHOCTH;

(dbopMupoBaHUE YMEHHI OOBSICHATH M OI[CHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa Ha OCHOBAaHWY 3HAHUH ¥ OTIBITA, IOJTYYCHHBIX TIPH U3YYCHUU XUMHUH,

dopmupoBaHne Yy 00yJaromuXcs T'YMaHUCTHUECKUX OTHOIIEHUH, TOHUMaHUS IEHHOCTH XUMUYECKUX 3HAHUM 111 BBIPAOOTKH SKOJIOTHYECKU

1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYJOBOU JAESATEILHOCTH B LIESX COXPAHEHUS CBOETO 37I0POBbS M OKPYXKAIOUIEH MPUPOIHON CPEIbl;

pa3BUTHE MOTUBAIMH K 00yUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS O0IIEYETIOBEUECKUX LIEHHOCTEH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(MUIIS M HAIIPABICHHOCTH JalbHEHUIIEro 00yueHusl.

MECTO YUYEBHOTI'O IIPE/IMETA «XUMMUS1» B YHEBHOM IIVIAHE

B cucreme obmero obOpazoBaHus «XUMHS» TpU3HAHA OOS3aTENBHBIM YUYEOHBIM IPEAMETOM, KOTOPHI BXOAWUT B COCTaB MNpPEIMETHOH 001acTh
«EcrecTBeHHO-Hay4YHBIE TTPEIMETHD».
YueOHBIM IJTaHOM Ha €€ U3ydeHHe 0TBeIeHO 136 ydeOHBIX YacoB — 10 2 4. B HEJEto B 8 M 9 Kilaccax COOTBETCTBEHHO.



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

8 KJIACC

IlepBoHavyajbHBIEe XMMHYECKHE TOHATHS

[Ipenver xumun. Poss Xxumun B ku3HH 4denoBeka. Tena u BemecTtBa. du3nueckue CBOMCTBA BEILECTB. ArperatHoe cocTtosiHue BeuwlecTs. IlonsTtue o
METO/axX MO3HAHMs B XMMUU. XUMUS B cucTeMe HayK. HucTtole BemectBa U cMecH. CriocoObl pa3feneHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3J1EMEHTBI. CUMBOJIBI XUMHUYECKUX 2JIEMEHTOB. [IpOCTBIE U CII05KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBA cOCTaBa BemlecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHOocuTeNnbHAs MOJIEKYJISIPHAA Macca. MaccoBasi 10JIsl XMMUYECKOTO 3JIEMEHTA B COCIUHEHUU.

O®usnyeckue M XUMUYECKHE SIBICHUA. XUMHUYECKas peakuuss U €€ IPU3HAKU. 3aKOH COXpPAHEHMsI MAacChl BEIIECTB. XUMHUYECKHE YpaBHEHMUS.
Knaccugukanus XuMiuueckux peakuuil (CoeTuHeHns, pa3aokKeHNs, 3aMeLeHHsI, OOMEHa).

XUMHYECKUH IKCIIEPUMEHT: 3HAaKOMCTBO C XMMHYECKOH MOCYJOH, C TMpaBWiIaMu pabOThI B JaOOpaTOpuu W mMpuéMaMu OOpamieHus ¢ J1a0opaTopHBIM
000pyZ0BaHUEM; U3yYEHHUE U ONUcaHue (PU3MUECKUX CBOMCTB 00pa3Ii0B HEOPraHUYECKUX BELIECTB; HaOmoeHHe (pu3nyeckux (IUIaBlIeHUE BOCKA, TasHUE
JbJa, pacTUpaHHUE caxapa B CTYNKe, KUIIEHUE U KOHACHCALUs BOJAbl) U XUMUYECKUX (TOPEHHE CBEYM, IPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE
MeJla C KUCJIOTOM) sIBICHMH, HAOJIOJEHHE M ONMCaHME NPU3HAKOB IPOTEKaHHWsI XMMUYECKHUX peakuuil (pa3ioKeHue caxapa, B3auMOJEHCTBHE cepHOU
KHCJIOTBHl C XJopuaoM Oapus, pasnoxenue ruapoxcuna menu(ll) mpm HarpeBanum, B3amMmojneicTBue jxene3a ¢ pactBopoM coim Mmeau(ll)); mzyuenue
CIOCO0OB pazfiesieHusi cMecell (C MOMOIBI0 MarHuTa, (pUIbTPOBAHUE, BBIIAPUBAHUE, AUCTHILUIALUSA, XpoMaTrorpadus), NpoBeieHUE OYUCTKH MOBapeHHOH
COJM; HAOJIOJEHHWE M ONUCAHHE pe3yJIbTaTOB IMPOBEACHUSI ONBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS] MacChl; CO3/IaHHE MOJIEIEH MOJEKYJ
(IIapoCTEPKHEBBIX).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Boznyx — cMmeck razos. CocraB Bo3ayxa. Kucnopog — aneMeHT u npoctoe BeuiecTBo. Haxoxnenue kucinopoga B npupoje, Gpu3nyeckue U XUMUYECKUe
cBoiicTBa (peakuu ropenus). Oxcuabl. [Ipumenenue kucnoposaa. CrocoObl MOMy4eHUS KHUCIOPOAA B JIAOOPATOPUU M MPOMBIIITIEHHOCTH. KpyroBopot
KHcinopoa B mpupose. O30H — ayuioTponHas MoauuKalys KUCI0po/ia.

TennoBoil »3ppexT XUMHUYeCKol peaklnu, TEpPMOXUMUYECKHE YPaBHEHUS, 3K30- M dHIOTEPMUYECKHE peakiUH. TOMIMBO: Yrojib U MeTaH. 3arpsi3HeHue
BO3/yXa, YCHJIEHUE TaPHUKOBOro 3G (peKTa, pa3pylIeHHe 030HOBOIO CIIOSL.

Bonopon — snemeHT u npoctoe BeniectBo. HaxoxeHne Bogopoaa B mpupoje, pusnueckue 1 XMMUYeCKHe CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MOTyYeHHS.
Kucnots! u conu.

KomuuectBo BemiectBa. Monb. MosnsipHast Macca. 3akoH ABoraapo. MomnsipHblif 00bEM ra3zoB. PacuéTsl 10 XUMHUYECKUM YPaBHEHHSIM.

®dusnueckue cBoMcTBa BOJbl. Bona kak pactBoputens. PacTBopsl. HacslieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOPpUMOCTH BelecTB B Boge.MaccoBas
JI0JIs1 BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOWCTBA BOAbl. OcHOBaHUA. Poilb pacTBOPOB B NPHUPOAE U B KU3HU yesloBeka. KpyroBopoT BOIbI B IPUPOJIE.
3arpsi3HEeHUE NIPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmveckux coeauHeHuil. Oxcunpl. Kiaccudukanus okcumoB: coneoOpasyromue (OCHOBHBIE, KHCIOTHbBIE, aM(OTEpHbIe) U
HecoJieoOpa3yromue. HoMeHkiaTypa okcH10B (MEKAyHapogHas U TpuBUaibHast). Ousndeckre u XUMUYECKHe CBOMCTBA OKCUAOB. [lomyuenre okcuaoB.

OcnoBanus. Knaccudukanuss ocHOBaHWM: IMIENOYM M HEPACTBOPUMBIE OCHOBaHUSA. HoMeHKIaTypa OCHOBaHUN (MEXIyHapO[HAas W TpPUBUAIIbHA).
Du3nYecKre U XMMUYECKUEe CBOMCTBAa OCHOBaHUH. [lonydyeHre ocHOBaHMUIA.

Kucnorel. Knaccuduxamms kucinor. Homenknarypa Kucior (MeXIyHapoaHas M TpuBHajbHas). Puzndyeckue M XUMHUYECKHE CBOMCTBA KHUCIOT. Psn
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneit (MexayHapoaHas U TpuBuaibHas). Gusndeckue u XUMHUYECKUE CBOMCTBa coiell. [lonydenue coneil.

['eHeTnyecKas CBA3b MEXAY KJIaCCAMH HEOPTaHUYECKHUX COCIUHCHHM.



XUMHYECKUH SKCICPUMEHT: KauyeCTBEHHOE ONpENeTIeHHWE COACp)KaHUS KHUCIOpoAa B BO3AyXeE; IMONYYeHHE, cOOMpaHWe, pacro3HAaBaHHE M H3YUCHHE
CBOWCTB KHCIIOPO/a; HAOIIOACHUE B3aMMO/ICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHHUS U TIPEKPAICHUS TOpeHus (TIoxkapa); 03HAKOMIICHHUE C
oOpasmamMu OKCHOB M OIMCAHUE WX CBOMCTB; MOJIyYCHHUE, COOMpaHue, paclio3HaBaHWE U U3YYCHHE CBOMCTB BOAOpOAa (TOpEeHNUe); B3aUMOJICH CTBHE BOJIOPOIa
¢ okcuzioM menu(Il) (BO3MOXHO HCIOJIb30BaHKE BUCOMATEPHAIIOB); HAOIIOCHIE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb; HCCIEIOBaHUE OCOOCHHOCTEH
pacTBOPEHMSI BEIIECTB C Pa3JIMYHOM PACTBOPUMOCTBHIO; IMPUTOTOBJIECHHWE PACTBOPOB C OMNPENEIEHHOM MacCOBOM J0JI€H pPacTBOPEHHOIO BEILECTBA;
B3aUMO/ICHCTBUE BOJIbI C METAJTIAMU (HaTPUEM M KaJbLIMEeM) (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPUAIIOB); ONPEIEICHUE PACTBOPOB KUCIOT U IIETOUEH C
MTOMOIIbI0 MHIMKATOPOB; HCCIICIOBAaHHE OOpa3lioB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB; HAOJIOJCHHE HM3MEHEHHS OKPACKH HHIMKATOPOB B
pacTBopax KUCIIOT U IIesioueii; u3ydeHue B3zaumoaenctus okcuaa meau(ll) ¢ pactBopom cepHOi KMCIOTHI, KUCIOT ¢ METaJNIaMU, PeaKkLMi HeUTpanu3aluy;
MOJy4YCHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOIO MeETajula JAPYTMM M3 pacTBOpa COJIM; PEIICHHE HKCHEPUMEHTAJIBHBIX 3a7ad IO TeMe
«Baxnennme Ki1accbl HEOPraHUYECKUX COCAUHEHUN».

Ilepunoauveckuii 3axkon u Ilepuoamueckasi cucrema xumudeckux iemMeHToB [I. U. MenpaeneeBa. Ctpoenne aTtoMoB. XHMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBHUTEIbHbIEC PeaKku

[TepBble MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMEHTOB. [IoHATHE O rpymnmax CXOJHBIX 3JI€MEHTOB (ILEIOYHBbIE U IIEJIOYHO3EMEIbHbIE METalIbI,
TaJIOTeHbI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIC OKCHU/IBI U THIPOKCH/IBI.

[Tepnonnueckuii 3akoH. I[lepuommueckas cuctema xumudeckux daemeHToB J[. M. MenaeneeBa. KopoTkonepuwonHas W JIUHHONEPHOIHAS (OPMBI
[Tepuoanueckoit cucrembl xumuyeckux 3yemMeHToB . . Menneneesa. [lepuoast u rpynnbl. @U3HNYECKU CMBICT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHOJIA U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTomMHbIX sijep. M3otombl. DnekTponbl. CTpoeHUE 3JIEKTPOHHBIX 000J04YeK aTOMOB MEpBBIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuonuueckoii cucremsl [. . MenneneeBa. XapakTepucTUka XUMUUECKOTO 3JIEMEHTA MO ero nosioxkenuto B [lepuoanyeckoii cucteme J{. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJNyCca aTOMOB XMMHUYECKUX DJIEMEHTOB, METAJUTMUECKUX M HEMETALTHYECKUX CBOMCTB IO TPyMIaM U NeproiaM. 3Ha4eHHE
[Tepuoanueckoro 3akoHa u lleproanyeckod CUCTEMBI XMMHUYECKHX 3JEMEHTOB Ui pa3BUTUsA Hayku W npaktuku. . 1. MenneneeB — yuyé€HbIM U
rpakIaHUH.

Xumuyeckas cBsizb. KoBajeHTHas (ONsipHAasi U HEMOJSIpHAsl) CBA3b. DJNEKTPOOTPHUIIATETLHOCTh XUMUYECKUX dTIEMEHTOB. lOoHHas CBSA3b.

Crenens okucierusi. OKUCIUTETHFHO-BOCCTAHOBUTENbHBIE peakiuu. [Tporiecchl OKuCIeHus: U BocCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUN JKCIEPUMEHT: U3ydeHHE OOpa3IOB BEIIECTB METAIJIOB M HEMETAJIOB, B3aMMOJCWCTBHE THJPOKCHAA IMHKA C PAacTBOpaMU KHUCIOT U
IEJI0YEH; TPOBEICHHUE OTBITOB, WIUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENLHBIX PEAKIINI (TOpEHHE, PEaKIIUK PA3TI0KEHUS, COSTUHEHNUS ).

MexnpeaMeTHbie CBA3U

Peanm3zanuss MeXNpeaMETHBIX CBS3ed NMPH HM3yYCeHHWH XWMHUHU B 8 Kjacce OCYIISCTBIIACTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, SBIISIFOIIUXCS CUCTEMHBIMU JUUISL OTJEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOTI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TMOHSTHS: HAYYHBIM (DAaKT, TUIOTE3a, TEOPHSs, 3aKOH, aHAJIW3, CHHTE3, KiIacCH(UKAIMs, MEePUOJIUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SBIICHUE.

®dusuKa: Marepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TONbI, PaJUOAKTUBHOCTb, MOJIEKYJA, JIEKTPUUECKUN 3apsj, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEIEeCTBA, ra3, ((M3uuecKrue BeIMYUHBI, UHHUIIBI H3MEPEHHsI, KOCMOC, TUTaHEeTHI, 3BE3/1b1, CoHIIE.

buonorus: ¢porocunTes, npixanue, 6uochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKas peaKkuus



Ilepuoanueckuii 3akoH. [lepronnueckas cucteMa xumudeckux 3yemMeHToB . . MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOI0B, KaIus, KaJIblUs U UX COCIMHEHUIN B COOTBETCTBUHU C MOJIOKEHUEM AIIEMEHTOB B [lepuonnyeckoii cucreme
U CTPOCHHEM HUX aTOMOB.

CrtpoeHue BellecTBa: BUIbl XUMUYECKOM CBSI3U. THIIBI KPUCTAUNIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKHX BEINECTB (MEXKIyHApOJAHAas W TPUBHAIbHAs). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCSA K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCAMHEHUN, TEHETUYECKAsl CBSI3b HEOPTaHNYECKUX BEILIECTB.

Knaccudukanus XuMHUYECKUX PEaKIMii MO Pa3InYHbIM MpU3HAKaM (II0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIMU BEILIECTB, MO TeruioBoMy 3ddekry, mo
MU3MEHEHMIO CTENEHEH OKHMCICHHMS XUMHUYECKHX 53JIEMEHTOB, IO OOpaTMMOCTH, II0 Y4YacTHUIO KaTaau3aTopa). DK30- U JSHAOTEPMHUYECKHE pPEaKIUu,
TEPMOXUMHUYECKHE YPAaBHEHHUS.

[TonsTHE O ckOpocTH XMMUYecKol peakuuu. [loHaTue 00 0OpaTUMbIX U HEOOPATUMBIX XMMHUUYECKHX peakiusx. [IoHATHE 0 TOMOI€HHBIX U IreTepor eHHbIX
peakuusx. [lonsTie o xuMuyeckoMm paBHOBeCHH. PaKTOPHI, BIUSAIOLIUE HA CKOPOCTh XUMUYECKON peakuy U MOJI0KEHUE XUMHUUECKOT'0 PaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUHU, HJIEKTPOHHBIA OajlaHC OKHCIUTEIbHO-BOCCTAaHOBUTENIBbHOW peakuuu. CocTaBieHHE YypaBHEHUM
OKHCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUI C HCIOJIb30BAHUEM METOIa 3JIEKTPOHHOr0 OanaHca.

Teopus 2NEKTPOIUTHUECKON IUCCOLMALUU. JJNEKTPOJIUTBI U HE- MIEKTPOJUThl. KaTHoHbI, aHMOHBI. MeXaHu3M IHUCCOLMALMKA BELIECTB C Pa3IMYHBIMU
BUJaMU XUMUYeCKOU cBs3U. CTenenb aquccounanuu. CUIbHbIE U caa0ble 3JI€KTPOIUTHI.

Peakuuu noHHOrO OOMEHa. YCIIOBUS NMPOTEKAaHUs peakiMii HOHHOro 0OMeHa, MOJHbIE U COKpAIIEHHbIE HOHHbIE ypaBHEHUs peakuuid. CBoWcTBa KHUCIIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTABICHUH 00 AIIEKTPOIUTUIECKON Jucconranui. KauecTBeHHbIE peakiiui Ha HOHBL. [loHsATHE 0 THIpOIH3e CONeH.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJEISIMA KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METANIOB U HeMeTallsioB (rpadura u
asMasa), CJIOKHBIX BEIIECTB (XJIOpuAa HATpHUs); MCCIEAOBAHHWE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peaklUyd OT BO3ACHCTBUS pa3iMUYHBIX (aKTOpPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH PACTBOPOB  BEIECTB, Mpollecca JUCCOLHUAIMM KUCJIOT, IIenoded M coned  (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEICHUE OIBITOB, WUTIOCTPUPYIOMINX MPU3HAKU MPOTEKaHUsS peakluii MOHHOTo oOMeHa (0Opa3oBaHHE OCajKa, BbIIEJIEHUE rasa,
0o0pa3oBaHMe BOJIbl); OMBITOB, MIUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTENIFHO-BOCCTAHOBUTENBHBIX PEaKkIUi (FrOpeHHe, peaklMy pa3iokKeHus, COeJUHEHN);
pacrno3HaBaHHE HEOPraHMUECKHUX BEIIECTB C IOMOIIbI0 KAYECTBEHHBIX PEAKIMI Ha NOHBI; PEILIEHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTauibl 1 MX COeJUHEHHSA

OO6mas xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE CTENEeHM OKucieHus. CTpoeHue W (U3UYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJopa (B3auMoJIeHiCTBHE ¢ MeTajllaMH, HEMETaJulaMy, Iesodamu). Xnopooaopos. ComsHas
KHCJIOTA, XMMHYECKHE CBOICTBA, MOJy4YEHHE, NpUMeHeHne. [IeficTBHe XJopa M XJOPOBOAOPOJA Ha OpPraHM3M YeJIOBEKa. BakHeWlne XJIOpuAbl U HUX
HaXO0XJIEHHUE B IPUPOJIE.

O61mmas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENIEHN OKUCIICHHUSI.

Crpoenne u ¢pu3MUecKre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(DUKALIMN KHCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepbl. CepoBoJopos, CTpoeHHe, (U3MUecCKHe M XUMHUYecKHe cBoiicTBa. OKCHIbI cepbl Kak IMpeICTaBUTENM KHCIOTHBIX OKcuAOB. CepHasl KHCIIOTA,
¢u3nyeckue U XUMHUYECKHE CBoOicTBa (0OIIME Kak MpPeACTaBUTENs Kjacca KHCIOT U creruduueckue). XUMHUUYECKHE PEaKIMH, JeKaIlue B OCHOBE
MIPOMBIIIJIEHHOTO crioco0a nmofryuyeHus: cepHoi kucnothl. [Ipumenenue. Conu cepHON KUCIIOTHI, KaYeCTBEHHAsI peakius Ha cyibgaT-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUH B IPUPOJIe. XMMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpeabl COETMHEHUSAMU CEPBI (KUCIOTHBIE TOK/IH, 3arPsA3HEHNE BO3/lyXa U BOJAOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHS.

OO1m1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTENICHH OKUCICHHSL.

A30T, pacnpocTpaHeHue B NpHpoje, (pusnueckue n XxuMudeckue cBoictBa. KpyroBopor azora B mpupoae. AMMHUak, ero (pu3n4eckue U XUMHUYECKHUE
CBOWCTBa, NOJy4YeHHE U npuMeHeHne. Conu aMMOHHMS, UX (U3UUYECKUE U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHAs peakiusi Ha HOHbl aMMOHHUSI.
A3OTHas KHCIIOTa, €€ moiaydeHue, Pu3nueckrue U XMMHUUYECKHe CBOMCTBA (0OIIHME KaK MpEACTaBUTENS Kiiacca KUCIOT U crnenududeckue). Mcrnonp3oBanue



HUTPATOB U COJIEHl aMMOHHUSI B KaueCTBE MHUHEPAJbHBIX yJOOpeHM. XMMUYECKOE 3arpsi3HEHUE OKpY)KaoIled Cpellbl COSAMHEHMSIMH a30Ta (KUCIOTHbBIE
TOXKH, 3arpsiI3HEHUE BO3/1yXa, IOUYBBI U BOJOEMOB).

®docdop, amnorponHsie Moaudukamuu dochopa, ¢uzndeckue n xummuueckue cBorctBa. Oxcun gocdopa(V) u dochopHas kuciora, GUIHISCKUE H
XMMUYECKHE CBOWCTBA, oiyyeHue. Vcmnons3oBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YI0OPCHHIA.

O61mmas xapaktepuctuka 31eMeHToB [VA-rpymnmnbel. Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENIEHN OKUCICHHUSI.

VYraepon, amtoTponHele MOAW(DUKALMKM, PACHpOCTpaHEHUE B NIpUpoie, (pusmueckue M XUMHYECKHe cBoWcTBa. Ajpcopbums. KpyroBopor yriepoma B
npuposae. Okcuabl yriepoaa, uX (U3NYECKUe U XUMUYECKHUE CBOWCTBA, JCHCTBHE Ha JKUBbIE OPraHU3MBI, MOJIYYEHHE U MPUMEHEHHE. DKOJIOTHYECKUE
npoOsieMbl, CBsi3aHHbBIE ¢ oKcuaoM yriepona(lV); runoreza rmo0anbHOrO MOTETUICHUS KJIMMATa; MApHUKOBBIA 3PQPeKT. YTonmbpHas KUCIOTa U €€ CONU, UX
¢busznueckue M XMMHUYECKHE CBOMCTBA, MolydeHHe W npumeHeHue. KaudecTBeHHas peakuusi Ha KapOoHaT-uoHBI. Vcnonb3oBaHue kapOOHATOB B OBITY,
MEJULIMHE, IPOMBILUICHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble TOHATHSA 00 OPraHUYECKHUX BEUIECTBaX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJI, MNIULEPHH, YKCycHas
kucnota). Ix coctaB u xummuueckoe crpoerue. [loHsTHe 0 OMomornyecku BaXKHbIX BEIIECTBAX: KUPaAX, O€IKax, YIJIeBoAax — M UX PO B KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCIMHEHUM.

Kpemnnii, ero gusnueckne u XMMHYECKHE CBOICTBA, MOMydeHue u npuMmeHeHne. CoenquHeHns KpeMHus B mpupoze. O0mme npencTaBieHus: 00 OKCuae
kpemuusA(IV) u kpemuueBoil kucnore. CHUIMKATBl, UX HCIOJb30BaHHE B OBITY, MEIUIIMHE, MPOMBIINUICHHOCTH. BaxkHellne cTpouTenbHbIE MaTepUalibl:
KepaMmuKa, CTeKJIO, IIEeMEHT, OeTOH, kese300eToH. [Ipo0ieMbl 6e301macHOro UCTIONb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HU.

XUMUYECKUH HKCIIEPUMEHT: U3yYeHHE 00pa3Il0B HEOPraHUYECKHUX BEIECTB, CBOMCTB COISIHOM KHCIOTHI; IPOBECHUE KaUYECTBEHHBIX PEaKIUi Ha XJIOpUJ-
MOHBI ¥ HAOJIOZCHNE MPHU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaXkaromue (U3nYecKrne ¥ XMMUYECKHE CBOIMCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C oOpa3laMu XJIOpUIOB (TaJOreHHIOB); O3HAKOMIIEHHE C OOpas3laMH cepbl U €€ COeNUHEHUSIMU
(BO3MOKHO HCIIOJIb30BaHME BMJIEOMATEpPUANIOB); HaOJIOJEHHE Mpoliecca OOyriIMBaHUS caxapa IO JeHCTBUEM KOHIEHTPUPOBAHHOM CEPHOW KHCIIOTHI;
M3Y4YeHHE XMMHUYECKHX CBOWMCTB pa30aBIICHHON CEpHOM KHCIOTHI, MPOBEACHHWE KAYECTBEHHOW pEaKIMM Ha Cynb(haT-HOH W HAONIOJCHHE TpHU3HaKa e
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3UYECKHMMH CBOMCTBaMM a30Ta, Gochopa ¥ ux coeUHEHHH (BO3MOXHO HCIOJIb30BaHHE BUIEOMATEPHUATIOB), 00pa3liamMu
a30THBIX U (PochopHBIX ynoOpeHuil; momydeHue, cooupaHue, pacrio3HaBaHHe U M3YYEHHE CBOMCTB aMMHaKa; MPOBEJCHIE KAa4eCTBEHHBIX PEeaKIMil Ha MOH
aMMOHHA U QocdaT-uOH M H3y4YEHHE NPU3HAKOB MX MPOTEKAHHs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB); U3YUEHHE MOJIENel KPUCTAUIMUECKUX PEIETOK anmasa, rpaduta, QyaepeHa; 03HaKOMIIEHHE ¢ MPOLIECCOM aJICOPOITUN
pPacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM MPOTHBOrasa; MojgyyeHue, CoOOMpaHue, paclio3HaBaHUE U U3yUYEHUE CBOMCTB YIJIEKUCIOrO
rasa; MpOBEJACHHE KAueCTBEHHBIX peakiMii Ha KapOOHAT- M CHJIMKAT-HOHBI U U3yUEHUE TMPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHHE C MPOIYKIUEH
CHWJIMKAaTHOM IPOMBIIUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHelne HeMeTauIbl U UX COSAUHEHUS».

MeTauiibl M UX COCAUHEHUS

OO0mas xapakTepucTHKa XUMHYECKHX JJIEMEHTOB — METAJIJIOB HAa OCHOBaHMM HX MosoxeHus B Ilepuognueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa u crpoenusi aroMmoB. CTpoeHre MeTayioB. Merayuinueckasi CBsi3b U METANIMYECKass KPUCTAJUIMUECKas pereéTka. DINeKTPOXUMUYECKUN
P HaNpsDKEHUN MeTaioB. PU3MYECKHe M XMMHUUYECKHE CBOWCTBa MeTayioB. OOmue crocoObl MmomydeHus: MeTauioB. [oHsATHE O KOppO3UM METaJlIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CIiaBsl (CTalb, YyTYH, JIOPATIOMUHHMA, OpOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIEHHOCTH.

[[lenounbie MeTaiuibl: oJokeHUe B [lepuoanyueckoil cucreme xuMuueckux anemMeHToB Jl. 1. MeHeneeBa; cTpoeHre UX aTOMOB; HaX0XXJICHUE B MPUPO/IE.
du3znueckue U XMMUYECKHUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanusi). OKCUIbI U TUAPOKCHUIIBI HATPUS U Kanus. [IpuMeHeHue MEenoYHbIX METAIOB U UX
COCTUHEHU.

[I{erouHO3EMENBbHBIE METAJUIBI MATHUM U KaJbLUM: MOJ0KeHHE B llepronudeckon cucreme xumuyeckux sieMeHToB JI. M. MenneneeBa; cTpoeHUE HUX
aTOMOB; HaXxOXJieHue B npupoje. Ousnueckre U XMMUYECKUE CBOMCTBA MarHus M Kaiblus. Baxuelmme coennHeHus Kanblus (OKCUA, TUIPOKCHUI, COJIH).
JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS.



Anmomunnii: nosioxenue B [lepuonuueckoit cucreme xumuyeckux snemMeHToB Jl. 1. MeHneneeBa; cTpoeHre aToMa; HaX0KAeHUE B Ipupoae. Puzndeckue
Y XUMHYECKUE CBOMCTBA alOMUHUS. AM(DOTEpHBIE CBOICTBA OKCHA U THIPOKCHIA AITFOMUHUS.

Keneszo: nonoxenue B [lepuognueckoit cucreme xumuueckux snemeHToB Jl. . MennaeneeBa; ctpoeHne aToMma; HaxoxzaeHue B mpupoje. Ousndeckue u
XUMHUYECKUE CBOMCTBA Kene3a. Okcuabl, ruapokcuanl u conu xenesa(ll) u xeneza(lll), ux cocras, CBONCTBA U MOJIYyYCHHE.

XUMUYECKUN HSKCIEPUMEHT: O3HaKOMIIEHHE € 0o0pas3llaMH METaUIOB M CIUIaBOB, WX (PU3MYECKMMM CBOMCTBAMHU; H3YyUYEHHE PE3YyIbTaTOB KOPPO3HUU
METAJUIOB (BO3MOKHO MCIIOJIB30BAHUE BUCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaJbIMs U HATPHUS C BOJOH (BO3MOXHO HCIIOJIB30BaHHE
BUJICOMATEPHAIIOB); HMCCIEAOBaHNUE CBOMCTB >KECTKOM BOJIBI; IMpolliecca TOPEHMs >keie3a B KUCIOpoe (BO3MOXKHO HCIIOJNb30BAaHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHMs KAYeCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, Kanblius, amoMuHus, nuHka, xenesza(ll) u xenesa(Ill), menu(Il)); nabmronenue u
ONHMCaHUE TPOIECCOB OKpAUIMBAaHUS IUIAMEHUM HMOHAMH HATpHsl, Kadus M Kajublus (BO3MOXHO HCIOJIb30BaHHE BHUIEOMATEPUAJIOB); HCCIIEOBAHHE
aM(OTEpHBIX CBOMCTB THUAPOKCHIA ATIOMHHUS M THUIPOKCHJIA LMHKA; pEIIeHHE AKCIEPUMEHTANbHBIX 3a1ady o TeMe «BaxHelmme MeTalibl M uX
COETUHEHUS.

XuMus M OKpyXKamoLas cpeaa

Hogsie matepuansl u TexHonoruu. BemjectBa u MaTepuansl B MOBCEAHEBHON JKU3HM YeJloBeKa. XUMUS U 30pOBbe. bezonacHoe ncnonb30BaHre BEIIECTB
U XUMUYECKUX peakiuil B ObITy. IlepBas momomib NpuM XUMHYECKHX OXOrax M OoTpaBieHHsX. OCHOBBI 3KOJOIMYECKOH TIpaMOTHOCTU. XHMMHUYECKOE
3arpsi3HEHUE OKpYKarolei cpepl (mpeaenbHas gomnyctumas konuentpanus semectBs — [1JIK). Ponb xumun B pelieHnn 3K0I0TUYecKuX mpooiIeMm.

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB (yroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX NEPepabOTKHU, UX POJb B ObITY U IPOMBIIIJIEHHOCTH.

XYUMUYECKUH SKCIIEPUMEHT: U3yuyeHue 00pa3Ii0B MaTepHUaoB (CTEKIIO0, CIIJIaBbl METAIIJIOB, ITOJIMMEPHBIE MAaTePUAIIbI).

Me:xknpeameTHbie CBSI3U

Peanmu3zaius MEXNpeAMETHBIX CBA3€H MPU M3yYEHUM XUMHUU B 9 Kilacce OCYIIECTBISIETCS 4Yepe3 KCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHM, TaK U MOHATUH, ABISIOUIUXCS CUCTEMHBIMH JUISl OTJIEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOr0 KA. Peanu3anus MexnpeIMeTHbIX CBsI3eil pu
U3yYeHUH XUMHM B 9 Kiacce OCYLIECTBISETCS Yepe3 HCHOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaK M MOHATUH, SBISIOLIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0ue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: HAayyHbIH (DakT, TMIIOTE3a, 3aKOH, TEOPHs, aHAIM3, CUHTE3, KiacCU(UKaIUs, MepHOAUYHOCTb, HAOII0/IeHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHHE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3()PEKT, TEXHOTIOTUSI, MaTEpPHUAIIBI.

®usnka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMJ, H30TOIbI, PaJHOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, NPOBOIAHHKH,
MOJIYTIPOBOJTHUKH, TUJIEKTPUKHU, (POTORIEMEHT, BEILECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, a3, paCTBOP, paCTBOPUMOCTh, KpUCTAIIIMYECKAs
peéTka, CruiaBbl, (M3NYECKHe BETUYMHBI, €MHULIBI H3MEPEHUs, KOCMHUUECKOE IPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CoMHIIE.

buonorus: porocunres, qpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE YI00pEHUs, MUKPOIIEMEHTbI, MAKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIIbI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMAeMble, TOTUIUBO, BOAHBIE PECYPCHI.




INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3ydyenne xumun B 8-9 Kilacce HAmpaBICHO Ha JOCTHIKEHHUE OOYUYaOIUMUCS JIMYHOCTHBIX, METANPEJAMETHBIX M IMPEAMETHBIX PE3yIbTaTOB OCBOCHUS
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO O0IIEero 0oOpa3oBaHUsl JOCTHUTAIOTCA B XOJe OOy4yeHHS XMMHUU B €IMHCTBE y4yeOHOU U
BOCIIMTATENbHOW JAesTenpHOCTH OpraHu3aluu B COOTBETCTBUM C TPAJAWLHUOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU
LEHHOCTAMHU, MPUHATHIMA B OOIIECTBE MpPaBHJIAMU M HOPMaMH MOBEJICHHUS M CIOCOOCTBYIOT MPOIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COIMAIU3AllUU
00yJaronmxcs.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IIaTpuoTH4YecKOro BOCIUTAHUS

1) IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACIEAMIO, TOHUMaHHs 3HAUCHUS XMMHUYECKON HAayKu B
KU3HH COBPEMEHHOTO OO0IIECTBa, CIIOCOOHOCTH BIIAJETh TOCTOBEPHOW MH(OpMAIei 0 mepeToBhIX JOCTHKEHHUSIX U OTKPBITHIX MUPOBOM M OTEYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U O0ILECTBa;

I'paxnanckoro BocnuTaHus

2) mpeaCcTaBICHHS O COLMANBHBIX HOPMaxX U MPaBUIaX MEXKIMYHOCTHBIX OTHOLIEHHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MI0JIE3HOM, y4eOHO-UCCIIEIOBATEIbCKOM, TBOPYECKOM M JPYTrUX BHJAX JAESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM JEATENbHOCTH MpPH
BBIMOJIHEHUH y4eOHBIX, IIO3HABATENIbHBIX 3a/la4, BBIIOJHEHUH XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMM Y4YeOHBIX IPOEKTOB, CTPEMJICHHS K
B3alMOITIOHUMAHHIO U B3aMMOIIOMOIIIM B MpoIiecce 3TON y4eOHOM NesSTeIbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEJIEHUE U MOCTYIKH CBOUX TOBApUILEH C
MTO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEIACTBUN OCTYIKOB;

IleHHOCTH HAYYHOT'O MO3HAHUS

3) MHpPOBO33pEHYECKMX NPEJICTaBICHUA O BEIIECTBE M XHUMUYECKOM pPEAaKLUHU, COOTBETCTBYIOLUIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U
COCTAaBJISIIOUIMX OCHOBY JJIi TOHMMAaHUS CYIIHOCTH HAy4yHOM KapTHUHBI MMpa; NPEACTAaBIECHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS IMPHUPOJBI,
B3alMOCBS35X UEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIllPaBJICHHBIX Ha MOJTYYEHHE HOBBIX 3HAHUHM MO XWMHHU, HEOOXOAMMBIX JUIsl OOBSACHEHUS HAOII0JaeMbIX MPOILECCOB U
SIBIICHUI;

5) no3HaBaTeNbHON, HHHOPMATMOHHON U YUTATEILCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSATEIHHON PabOThl ¢ y4eOHBIMHU TEKCTAMHU, CIIPABOYHON
JUTEPaTypO, JOCTYIHBIMH TEXHUYECKMMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYCHHWIO M TO3HAHUIO, JII0OO03HATEILHOCTH, TOTOBHOCTH W CIOCOOHOCTH K CaMOOOpa3OBaHHIO, MPOCKTHOW W HCCIEAOBATEIIbCKOM
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUEHHUS B JajIbHEUIIEM;

®opMUPOBaHUS KYJbTYPbI 310POBbS

7) 0co3HaHMsI IIEHHOCTU XH3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha 3/J0pOBBIA 00pa3 *KM3HM, OCO3HAHUS TOCIEICTBUNA U
HETIPUATHS BPEIHBIX MPHUBBIUCK (YHOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHsT), HEOOXOIUMOCTH COOJIIOICHUS TTPaBUil 0€30MacHOCTH TPH OOpaIeHUHN C
XUMHAYECKHMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BOCIUTAHUS



8) mHTEepeca K MPaKTUYECKOMY H3YUEHHIO Mpodeccuii i Tpyaa pa3IudHOro poja, YBaKEHHE K TPYAY U pe3yabTaTaM TPYIOBOH JAESATEIBHOCTH, B TOM YHCIIC
Ha OCHOBE NPUMEHEHHUS IPEIMETHBIX 3HAHMHA 1O XHWMHH, OCO3HAHHOTO BHIOOpa MHIMBUAYAJIHHOW TPACKTOPHU MPOJOIDKEHUS O0pa3oBaHHUA C YYETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCremHol npodecCHOHaIbHON ACITEIPHOCTH U Pa3BUTHS
HEO0OXOIMMBIX YMEHUH; TOTOBHOCTh a/IalITUPOBATHCS B TPO(ECCHOHAIILHOM Cpeie;

IKO0JOTrHIeCKOro BOCIUTAHUSA

9) AKOJIOTHUYECKH TEIeCO00Pa3HOTO OTHOLIEHUS K MPUPO/IE KaK NCTOUYHUKY JKU3HH Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUS [ICHHOCTH 3JI0POBOTO
u 0e30IacHoro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U IICUXWYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOTIOCHUS
MpaBWJI OE30MACHOTO TIOBEICHUS IPH PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YIPOXKAOIINX 37J0POBBIO U JKU3HH JIIOJICH;

10) crmocoOHOCTH TPUMEHSATH 3HAHUSA, IMOJTy4YaeMble NPH H3YYCHUH XHMHH, JJIS PEUISHUs 3a7ad, CBSI3aHHBIX C OKPYKAIOIICH MPUPOJTHOU CPEIoH,
MOBBIIICHUS YPOBHS dKOJOTUYECKOW KYJIBTYpPhI, OCO3HAHHSI TJI00ATBLHOTO XapaKTepa dKOJIOTHUSCKUX MPOOJIeM U MyTel WX PEIIeHUs TOCPEACTBOM METO/I0B
XHAMHUU;

11) aKOI0rM4ECKOro MBIIIIEHUSI, YMEHUSI pyKOBOJCTBOBATHCS UM B [TI03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMANIHOM MTPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMeTHBIX pe3ybTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS MUPOBO33PEHHS OOIIEHAYyYHbIe TOHATUS (3aKOH, TEOpUs, TPUHIIHII,
rUroTe3a, (hakT, CucTeMa, MpoIece, IKCIEPUMEHT U JIp.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax M MO3BOJISIOT HA OCHOBE
3HAaHUU U3 ATHX MpPeaMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHON Hay4YHOH KapTHHE MHUpa, U YHUBEpCadbHbIe yueOHbIE AelcTBUA (TIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTHBHBIC), KOTOpBIE OO0ECIeunBaOT (HOPMHPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHPHOMY IUIAHUPOBAHUIO WM OCYIICCTBICHUIO
y4eOHOI IesTeTbHOCTH.

MGTaHpeﬂMGTHHG pGSYJ'II)TaTI)I OCBOCHUA O6pa30BaT€HBHOﬁ HpOl”paMMI)I 10 XUMHUHU 0Tpa>1<a}0T OBJIaACHUC YHI/IBepcaJ'II)HBIMI/I IIO3HABATCJIIBHBIMU
JCHCTBUSAMH, B TOM YHUCJIC:

Bba3oBbIMH JIOrHYEeCKHMH JAeHCTBUSIMH

1) yMmMeHHeM HCIONB30BaTh MPHEMBI JIOTMUECKOTO MBIIUICHUS TPH OCBOCHHHM 3HAHHWM: pPAcKpPhIBAaTh CMBICT XMMHUYECKUX TOHSATUN (BBIACNIATH HUX
xapaKTepHme HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aNMOCBS3b C I[pyrI/IMI/I HOHSITI/ISIMI/I), HUCITIOJB30BATh IIOHATUA IJIA O6T)$ICHCHI/I$I OTOCIIBHBIX q)aKTOB 158 HBHGHHPJI;
BBIOMpATh OCHOBAHMS U KPUTEPUU IS KiIacCU(DUKAIIMM XUMHYECKHX BEIIECTB M XUMHUYECKHX PEaKIIMi; yCTaHaBIUBATh MPUYMHHO-CJIEICTBEHHBIE CBS3U
Me>1<)1y O6”I)€KTaMI/I I/I3ylleHI/I$I; CTpOI/ITI) JIOTHYCCKUC paCCY)KI[eHI/ISI (I/IHI[yKTI/IBHI)IG, I[CJIYKTI/IBHI)IG, 110 aHaJ'IOFI/II/I); JCJIaTh BbIBOJbI U 3aKJIFOUCHUS,

2) yMEeHHEM MIPUMEHSITH B MpoIiecce TO3HAHUS MOHATHUS (TIPEeIMETHBIE U METallpeIMETHBIC), CAMBOJIUYECKIE (3HAKOBBIE) MOJEIH, UCIIOIh3yEeMbIE B XUMUH,
MpeoOpa3oBhIBATh MIMPOKO MPUMEHSEMBbIE B XUMHUHU MOJICIbHBIC MPEICTaBICHUS — XHUMHUYECKHW 3HAK (CHUMBOJ JJIeMEHTa), XUMHueckas Qopmyrna u
ypaBHeHI/Ie XI/IMI/I‘-IGCKOﬁ peaKum/I i HpI/I peHIeHI/II/I y‘-Ie6HO-H03HaBaTeJ'II)HBIX 3agad, C y‘-IéTOM 9TUX MOJICIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIBIIAATE U
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHUYECKUX PEAKIIHi; BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
HpI/I"II/IHHO-CJ'[e)ICTBeHHI)Ie CBA3HU U HpOTI/IBOpe‘—H/IH B I/I3y‘-IaeMI)IX npoueccax U SABJICHUX, npe)maraTB KpI/ITepI/II/I IJI BBISIBJICHUS 3TUX SaKOHOMepHOCTeﬁ nu
MPOTUBOPEUYM; CAMOCTOSITENILHO BBIOMPATH CIOCOO pelieHus y4deOHOW 3amaunm (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHHUs, BbIOMpaTh Hamboiee
MOAXOIAUINM ¢ yUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHEB);

ba3zoBbIMHE HcCI€I0BATENBLCKHUMH A€ CTBUSIMH

3) yMeHHEM HUCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHMS, a TAKXKE B KaUYECTBE OCHOBBI ISl (POPMHUPOBAHMS TUIIOTE3BI 11O
MPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

4) mpuoOpeTeHrue OmbiTa MO TUIAHUPOBAHHWIO, OPTAaHHM3AIMA W TMPOBEICHUIO YUYCHHUYECKHX HKCIIEPUMEHTOB: yMEHHE HaOJI0IaTh 3a XOJIOM Mpoliecca,
CaMOCTOSITENILHO TPOTHO3UPOBATh €ro pe3ynbTaT, (opMyaupoBaTh OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaM MPOBEIEHHOIO OIbITA, HCCIIEAOBAHUS,
COCTaBJISITh OTYET O MPOJICTIaHHOMN padoTe;

PadoToii ¢ undgopmanueit



5) yMeHueM BbIOMpaTh, aHAJIU3UPOBAaTh M HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (OPM MNPEACTABIEHUS, MOITY4aeMyI M3 Pa3HbIX
MCTOYHHUKOB (HAYYHO-TIOMYJIIpPHAs JIUTepaTypa XUMHUECKOTO COJEp)KaHMs, CIPAaBOYHbIE IOCOOMs, pecypchbl HHTepHeTa); KpPUTHYECKH OICHUBATh
IIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

6) yMEHHEM NPUMEHSTH pa3IMYHbIE METOIBl M 3alpoChl NMPU MOHUCKE U OTOOpe WMH(GOpPMAIMM M COOTBETCTBYIOIIMX ITaHHBIX, HEOOXOIMMBIX JUIS
BBIOJIHEHUS] y4eOHBIX U II03HABATENbHBIX 3aJady ONpPENeJIEHHOIO THIIA; HPUOOpETeHHEe OmblTa B O00JACTH MCIOJIb30BaHUS HMH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIAJEHUE KyJIbTYypOH aKTUBHOTO HCIIOJIB30BAHMS PA3IMYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEILHO BBIOMPAThH
ONTUMAJIbHYIO (hOpMy IpescTaBlIeHUs] UH(POpMaMK U WLIIOCTPUPOBATh pellaeMble 3a7auyd HECIOXKHBIMH CXEMaMH, AMarpaMMaMu, JpyruMu (popmamu
rpaduKu ¥ UX KOMOMHAIUSIMH;

7) yMEHHEM HCHOJb30BaTh U aHAJIU3UPOBATh B Ipolecce Y4eOHOW M MCCIeI0BATENbCKON NEATEIbHOCTH MH(POPMALMIO O BIUSHUM IPOMBIIIIEHHOCTH,
CEIILCKOr'0 X035IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOLIEH IPUPOJHON CPEIbI;

YHuBepcaaTbHbIMU KOMMYHHKATHBHBIMH /1iiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/HITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOil TeMBbI, (JOPMYITMPOBATH CBOU MPEATIOKEHHSI OTHOCUTEIHHO
BBINOJIHEHUS [TPEJI0KEHHON 3a1auu;

9) npuoOpereHue OmbITa NMPE3CHTALWU PE3YJIHTATOB BBIMOJHEHHUS XUMHUYECKOTO JKCHEpUMEHTa (JIabOpaTOPHOTO OIbITA, JIA0OPaTOpHOW pabOTHI IO
HCCIIEIOBAHHIO CBOICTB BEIIECTB, Y4E€OHOI'O IPOEKTA);

10) 3auHTEepECOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMH IMO3HABATEIHHON M MCCIEI0BATEIBCKON JCATEILHOCTH MPH PEIICHHH BO3SHUKAOIIUX Mpo0ieM
Ha OCHOBE yuéra OOIIMX HMHTEPECOB M COIJIACOBaHUS NO3MLUN (0OCYXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE HITYPMBI», KOOPAMHALUS COBMECTHBIX
NEUCTBUM, ONpeesieHne KPUTEPUEB 110 OLIEHKE KaueCTBA BHIIIOJHEHHON paboThI U JIp.);

YHuBepcaabHbBIMHU PeryJsiTHBHBIMH /IeCTBHAIMH

11) ymeHreM caMOCTOSITENBHO ONPENESATh LEIH AesITeIbHOCTH, TUNIAaHUPOBATh, OCYIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBAThH
CBOIO JIEATENILHOCTh, BbIOMpaTh Hanbosee >(PQPeKTHBHbIE CHOCOOBI peIIeHUs Y4eOHBIX M IO3HABATENBHBIX 3334, CAMOCTOSTENBHO COCTABIATh WM
KOPPEKTUPOBaTh TPEAJIOKEHHBIM aIrOpUTM JEHCTBHI NpHU BBINOJIHEHUU 33aJaHUl C y4€TOM IMOJIY4YEHHsS HOBBIX 3HAaHMH 00 M3ydaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKLMIX; OLIEHUBATH COOTBETCTBUE TOJIYYEHHOIO PE3yJIbTaTa 3asiBJICHHOM 1IEIIN;

12) ymeHueM HCoNb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, PEAJIaraéMble B YCIOBUU 3aJIlaHUM.

HPEJIMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pe3yIbTaTOB 110 OCBOCHUIO 0053aTEIbHOTO COEPIKaHuUs, YCTAHOBJIEHHOTO JAHHOM NMpUMepHON paboueil mporpaMMoid, BBIAETSIOT:
OCBOCHHBIE 00YYaIOIUMKCS Hay4HbIe 3HAHUS, YMEHUS U CLIOCOOBI IeHCTBHM, cenuduyueckue JUist IpeAMETHON 001acTu «XHUMHUA», BUJIBI JESTETbHOCTH IO
MOJIYYEHHUIO0 HOBOT'O 3HAHMSI, €r0 UHTEPIIPETALUU, TIPE0OPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIHSX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYUAIOLIUXCS CIEAYIOMNUX YMEHUH]:

8 KJIACC

1) packpvisamv cmbici OCHOBHBIX XHMHUYECKHX TOHSATHI: aTOM, MOJIEKYJa, XUMHYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIIHAS M HEOAHOPOAHAS), BAJIECHTHOCTh, OTHOCUTENBHASI AaTOMHAsI U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsL Macca, MaccoBast
J0JIs1 XUMHUYECKOr0 3JIEMEHTa B COEIMHEHHM, MOJISIPHBIM 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb, BJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCIICHHMS,
XUMUYECKas peaklus, KJIacCH(PUKAIMs pEeaKUUi: peaklud COCTUHEHHUS, PEeaKIMHM pPa3IOKEHHs, pPEaKUWU 3aMEUICHUs, peakiuu oOMeHa, 3K30- U
SHIOTEPMHUUECKUE PEaKIUH; TEMI0BOM 3(PeKT peakiuu; sApo aToMa, 3JIEKTPOHHBIM CIIOW aroMa, aTOMHasi OpOuUTallb, paguyc aToMa, XUMUYECKas CBS3b,
NOJIApHAsl W HENOJIIpHas KOBAJEHTHAs CBSI3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, pacTBOp, MaccoBas [0Ji BeEIleCcTBa (IIPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

2) unnocmpuposams B3auMOCBSI3b OCHOBHBIX XHMUYECKUX MOHITHH (CM. T1. 1) ¥ IPUMEHSTh 3TU TIOHSTHUS IIPH ONMCAHUH BEIIECTB U MX MPEBPALICHUII;



3) ucnoavszosames XUMUIECKYIO CUMBOJIMKY JIJIsi COCTABJICHHSI (DOPMYIT BEIIECTB U YPABHCHU I XMMHUYECKUX PEaKIIHii;

4) onpedensime BAICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX; CTCIICHh OKUCIICHUS 3JICMEHTOB B OMHAPHBIX COCTUHCHUSX; IPHHAICKHOCTD
BEIIECTB K OMPEIeIEHHOMY KIIACCy COSMHEHHH 10 (hopMyiaM; BUJ XUMUYECKOM CBs3H (KOBAJICHTHAs! | HIOHHAsI) B HEOPTaHUYECKUX COCITMHCHHUSX;

5) packpwisams cmuvicn [epuoandeckoro 3akona JI. . MenzaeneeBa: JeMOHCTPUPOBATh MOHUMAHUE TIEPHOANYCCKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX
AJIEMEHTOB OT WX IMOJIOKEHUS B [leprouueckoil cucreMe; 3aKOHOB COXPAaHEHHSI MAacChl BEUIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYCHUS,
3aKOHa ABOTaJIpO; OMHCHIBATh U XapakTepu3oBaTh TabnuuHyio Gopmy [lepuonndeckoil CHCTEMbl XUMHUYECKHX 3JIEMEHTOB: Pa3lindaTh MOHATHUS «TJIaBHAS
noarpynma (A-rpymnma)» u «mobouynas noarpynna (b-rpynma)», manbie U 0OJIbIIME TEPHOJBI; COOTHOCUTh 0003HAUEHHUS, KOTOPhIE MMEIOTCS B TaOJIHIIC
«[lepuomuyeckas cucreMa XxuMudeckux snemeHToB Jl. . MeHneneeBa»y ¢ YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS AaTOMOB XHMHYECKUX DSJIEMEHTOB
(coctaB u 3apsiy spa, 00IIee YUCIIO FIEKTPOHOB M PACIIPEICIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

6) xkraccupuyuposams XAMUYECKUE 3JICMEHTHI; HEOPraHMYSCKHE BEIIECTBA; XMMHUYCCKHE peakiuu (10 YMCIy W COCTaBY YYacTBYIOIIHUX B PEAKIUU
BEILIECTB, 110 TETUIOBOMY 3P HEKTY);

7) xapaxmepuzoeams (onucviéams) o0OIINE XMMUYECKHE CBOMCTBA BEIICCTB PAa3IMYHBIX KJIACCOB, IMOJATBEPXK/Asl OMUCAHUE NPUMEPAMHU MOJICKYISPHBIX
yYpaBHEHHI COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIHIA;

8) npoenoszuposams cBONCTBAa BEIIECTB B 3aBHCHMOCTH OT HMX KAYEeCTBCHHOTO COCTaBa; BO3MOXKHOCTH MHPOTEKAHHMS XHUMHUYECKHX IPEBPAIICHUN B
Pa3INYHBIX YCIOBUSX;

9) ebluuCHsIMbL OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIDHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIF0 XHMHUYECKOTO JJIEMEHTa MO (OpMyJe COSIAMHCHUS;
MaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI [0 YPABHEHUIO XUMHUECKOW PEAKIIHU;

10) npumernsimv OCHOBHBIC OIEPAIIMHA MBICIUTEILHON ACATEIBHOCTH — aHAM3 U CHUHTE3, CPaBHEHHE, 000OIICHUE, CUCTEMATU3aINIO, KIIACCU(DUKAIIUIO,
BBISIBIICHUE TPUYHMHHO-CJICICTBCHHBIX CBSI3€H — JUISI U3y4YCHHS CBOWCTB BEIICCTB M XMMHUYECKHUX PEAKIMH; €CTECTBEHHO-HAyYHBIC METOJbI TIO3HAHUS —
Ha0JI0IeHNE, H3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

11) credoéams mpaBuIaM TOJIB30BAHUS XUMHUYECKON MOCYI0H M JabOpaTOpHBIM OOOpYJAOBaHHMEM, a TaKXKe IMpaBWiIaM OOpalieHHs C BEIIeCTBAMU B
COOTBETCTBUH C WHCTPYKIUSIMHU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUYCCKUX OTIBITOB IO TIOJYICHHUIO ¥ COOMPaHUIO Ta3000pa3HbIX BEIIeCTB (BOIOpOAA U
KHCIIOpO/ia), TPUTOTOBICHUIO PACTBOPOB C OINpenelaEHHOW MaccOBOM JOJiel pacTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH U MPOBOAUTH XHUMHUECKHE
HKCIIEPUMEHTHI 110 PACTIO3HABAHHUIO PACTBOPOB IIEIOUEH M KHCIIOT C TOMOIIBI0 HHANKATOPOB (JIakMyc, (eHOI(TaTeHH, METUIOPAHXK U Jp.).

9 KJIACC

1) packpvieamv cmblci OCHOBHBIX XMMHUUYECKHX MOHSATHHA: XUMHYECKUH DIIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHHOH, IMPOCTOE BEILECTBO, CIOXKHOE
BEIIECTBO, BAJEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENIEHb OKUCICHMS, XMMHYECKas peaklus, XUMUYecKasi CBs3b, TEIUIOBOH 3((EeKT peakuuu, MoJjb,
MOJIApHBIA 00BEM, PacTBOpP; SJIEKTPOIUTHI, HEIIEKTPOIMTHI, SIEKTPOJIUTUYECKAs IHUCCOLMAIINS, PEaKIMH MOHHOTO OOMeHa, KaTajJu3aTop, XMMHUYECKOe
paBHOBecHe, oOOpaTHMMble M HEOOpaTHMbIE pEaKLUH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKLIUU, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHCJIEHHE U
BOCCTAHOBJICHHE, aJJIOTPONHs, aM(OTEpHOCTb, XMMHUYECKasi CBS3b (KOBAJEHTHAas, HOHHAs, METaJUIMYEecKas), KpUCTa/Indyeckas pemérka, KOppo3us
METAJUIOB, CIUIABbI; CKOPOCTh XUMHUECKON peakluy, rpeenbHo gomnycrumas konnentpanus (I1/1K) Bemectsa;

2) unmoCmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHH (CM. T1. 1) ¥ IPUMEHSTh 3TH TIOHSTHUS MPH ONMMCAHUH BEIIECTB U MX MPEBPAIICHUIT,

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHHS (YOPMYIT BEIIECTB ¥ YPABHEHUI XMMUYECKUX PEaKIHi;

4) onpedensmov BAICHTHOCTh M CTEICHb OKUCICHUS XHMHYECKHMX O3JIEMEHTOB B COCIUHEHHSX pA3JIMYHOTO COCTaBA; MPUHAIICKHOCTh BEIIECTB K
OIpe/IeIEHHOMY KJIacCy COeIMHEHMH MO (opMylaM; BHJA XMMUYECKOH CBA3M (KOBaJICHTHAs, MOHHAs, METAJNINYECKas) B HEOPTaHUYECKUX COCTUHECHUSX;
3apsi/i MOHAa IO XUMHUYECKOM (hopMyrie; XapakTep cpelbl B BOAHBIX paCTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BEILECTBA;

5) packpvieams cmwicn [lepuomnueckoro 3akona J{. 1. MenneneeBa n 1eMOHCTPUPOBATh €ro MOHUMAaHKE: OIUCHIBATh M XapaKTEPH30BATh TAOIHMYHYIO
¢dopmy Ilepnonuueckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3/InyaTh MOHATHS «TJaBHas noarpynna (A-rpynma)» u «mobounas noarpynna (b-rpymma)y,



MaJible U OOJIBIIINE TIEPUOJIBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE HMEIOTCS B IEPUOINICCKON TaOIHIIe, C YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsaj fAapa, oOllee YMCIO 3JIEKTPOHOB W paclpesielieHHe WX MO DJICKTPOHHBIM CIIOSIM); OOBACHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIECMEHTOB U MX COSJMHEHHH B Mpe/iesiaX MaJIbIX TIEPUOJIOB U TIIABHBIX MOATPYII C YY4ETOM CTPOSHHS HX aTOMOB;

6) rkraccupuyuposams XAMUYECKUE 3JICMEHTHI; HEOPraHMYECKHE BEIIECTBA; XMMHUYCCKHE peakiuu (10 YMCIy W COCTaBY YYacTBYIOIIUX B PEAKIUU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, o N3MEHEHHIO CTENICHEeH OKHCICHHUS XUMUYECKUX JICMEHTOB);

7) xapaxmepuzosams (ONUCHIBATH) OOIIKME U CHICHU(PUUCCKIEC XUMHUECKUE CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIast OMUCAHNUE IPUMEPAMU
MOJICKYJISIPHBIX M HIOHHBIX YPAaBHEHUH COOTBETCTBYIONIMX XUMUYECKUX PEAKIIHIA;

8) cocmasnsime ypaBHEHHS DIICKTPOIUTUYCCKOW IUCCOLMAIMUA KHUCIOT, HICIOYEH M COJICH; IMOJIHBbIE W COKPANIEHHBIC YpaBHEHUS PEaKIUN HOHHOIO
oOMeHa; ypaBHEHHS PEaKIIUi, MOATBEPKAAIONINX CYIIECTBOBAHUE TEHETHUECKON CBSI3U MEK/IY BEIIECTBAMU PA3JIUYHBIX KIACCOB;

9) packpwisams cywHOCHb OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUI OCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OaaHca ITUX PEaKIHii;

10) npoenozuposams CBONCTBA BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUSI XMMUYECKUX TPEBPAIICHUI B PA3IUUHBIX YCIOBHSIX;

11) ebiuucismes OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JOJIFO XMMHYECKOrO 3J€MEHTa Mo (GopMyse COCTUHCHUS,
MacCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOAUTH PACYETHI [0 YPABHECHHIO XUMHUYECKOW PEaKIInY;

12) credoeéame npaBuiIaM TOJIB30BAaHHUS XUMHUYECKOH IMOCYI0H M Ja0OpaTOpHBIM O0OpYJOBaHHEM, a TAaKKe MPaBWIaM OOpAIlleHHs C BELIECTBAMU B
COOTBETCTBUM C MHCTPYKIIMSMH TI0 BBIOJHEHHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB 1O TOJYYCHHUIO U COOMPAHMIO ra3000pa3HbIX BEUIECTB (aMMHaKa M
YIJIEKUCIIOTO ra3a);

13) npoooums peakuuu, MOATBEPHKIAAIONINE KAYeCTBEHHbBIH COCTaB Pa3HYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUJ-, HOIMI-,
Kap6OHaT-, q)OC(baT-, CHJIMKAT-, Cy.HI)(l)aT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHWA W HOHBI M3YYCHHBIX MCTAJIJIOB, MPUCYTCTBYIOIIHWEC B BOJHBLIX paCTBOpax
HEOPTraHUYECKUX BEIUICCTB;

14) npumensims OCHOBHBIE OTIEPAIIMU MBICIUTEILHOMN NEITEIbHOCTH — aHAIN3 ¥ CHHTE3, CPaBHEHHE, 0000IIEeHIEe, CHCTEMATH3aI|I0, BbISABICHHE TPUINHHO-

CJICZICTBEHHBIX CBS3€M — JIJIs1 U3yUYEHUsI CBOMCTB BEILIECTB U XUMUUECKUX PEAKIIMIA; €CTEeCTBEHHO-HAYUYHbIe METObI I03HAHU — HAOJI0AeHNE, H3MEPEHNE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEeaIbHbIN U MBICICHHBIN






TEMATHUYECKOE IIJIAHUPOBAHHUE

8 knace
Ne | HammeHoBaHMe pa3ienoB u Tem nporpammbl | Komuectso yacos Jara Buapbl gesTeIbHOCTH Busael, popmbl DJ1eKTPOHHBIE
n/n H3y4YeHHs KOHTPOJIsA (uudposbie)
BCEro | KOHTPOJIbHbIC | MPAKTHYECKHE oGpasoBaTeabHbIe
paboTsl paboTbl pecypesI
Pasnen 1. IlepoHayanbHbIe XHMHYECKHE OHATHS
1.1. | Xumus — BaxkHasi 06.1acTh ecTeCTBO3HAHMs 1 | 6 0 2 PackpbIBaTh CMBICIT H3y4aeMBbIX [TOHSTHII; VcrTHBIH ompoc; https://educont.ru/-
NPAKTHYECKOii 1esITeJIbHOCTH YeJ0BeKa PackpbIBaTh poib XMMHUHM B IPHPOJE U SKH3HU UeTIoBeKa, e€ CBA3b C JPYTHMH HayKaMu; | ; KaTajor
Pa3nuuath yncThIe BEIECTBA U CMECH; OAHOPOJHBIE M HEOTHOPOIHBIE CMECH; MPaKTHIECKas; 1 (poBOro
Pasnnuate u3ndyeckue U XUMHYECKHE SIBICHHS; paborta; 00pa30BaTeILHOIO
OmnpenenaTs IpH3HAKH XUMHIECKHX PEAKIMH U YCIOBUS HX MPOTEKAHHS; TeMaTUYECKHUI; KOHTEHTA.
CrieoBath TpaBHiIaM IOJIb30BAHMS XHMHUIECKOH MOCYHOH B Ta00paTOpHBIM

o0opynoBaHKeEM, a TaKKe IpaBUIaM 00paIeHUs] ¢ XUMUYECKUMH BEllleCTBAMH B
COOTBETCTBHH C HHCTPYKIMSMH IO BBIIOJHEHHIO IIPAKTHIECKHX PadoT;

JUKTAHT,

1

CaMOOIICHKa C;

HCIIOJIB30BAHUEM ;«

OLIEHOYHOTO;
JIHCTAY.;

i




1.2.

BemecrBa
W XHMHYECKHEe PeaKiu

14

[IprMeHSATh eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHKS (B TOM YHCIIE HAOIIOCHHE,
MOJICIMPOBAHHUE, FKCIICPUMEHT) M OCHOBHBIC ONEPALUN MBICITHTEIBHOH IESATEIbHOCTH
(cpaBHeHHe, K1acCH(pUKALMS) U1 H3YYCHHS BEIIECTB M XUMHYCCKUX PEaKIIHii;
TIpuMeHATh €CTECTBEHHO -,

HayYHBIC METOAbI IO3HAHHUS H;

OCHOBHBIE OIIEpalyy;

MBICITHTENIEHON e TeNbHOCTH;

UL M3YYCHHS BEIECTB U

XUMHUYECKUX PeaKIuii;

PackpbITh CMBICT H3yJaeMbIX;

MTOHATHI;

PaznuyaTh u3MUecKkie MXUMIIECKHE SBICHHS;
;

OOBSCHSTH UX CYIIHOCTB C;

TOYKH 3PEHHUSI aTOMHOMOJIEKYIIIPHOTO YUCHHUS;
Ormnpenenstb NpU3HAKY;

XMUMHUECKUX PeaKkLuil u;

YCIIOBHS HX MPOTEKAHHS;

Krnaccudunuposats;

XUMMYECKHE PEeaKIny;

CocraBisitbh GOpMyYJIBI;

OMHAPHBIX COSUHEHUI T10;

BAJICHTHOCTH H OLPEJIEIIATE;

BaJICHTHOCTH 10 (hopMyIam;

BEIL[CCTB; PACCTABIIAT;

KO3 QULIHEHTHI B;

YPaBHEHHSIX XHMHUIECKOH;

PpeaKIum;

Cnenosarb npasuiam Th u;

TIIIP npy BBIMOIHEHHH;

MpaKTHYecKHii pabor.;

YerHslit onpoc;
TEMaTHYECKHIA;
TUCbMEHHBbII;
orpoc;

)
IIpaxktudeckas;
pabora;
CaMOOIICHKa C;
HCTIONB30BAHHEM;«
OLICHOYHOTO
JICTAY.;

https://educont.ru/-
KaTajor
ppoBoro
00pa3oBaTeNBLHOrO
KOHTCHTA.




Hroro no pazaery

El

Pasnen 2. BaxHeiimue npeAcTaBuTe M HEOPraHUYeCKHX BeLecTB

2.1. | Bo3nyx. Kucaopon. [lonsitne 06 oxcngax 6 0 PackpbITh CMBICT H3y4aeMBbIX; VYeTHblit onpoc; https://educont.ru/-
HOHSATHI M IPUMEHSTH HX IIPH; ; Karajuor
OITMCaHUU CBOMCTB BEILECTB U; TUCbMEHHBbII; rhpoBoro
HpeBpallCHHI; oIHpoc; 00pa30BaTeNLHOIO
XapakTepru30BaTh COCTaB; 3a4er; KOHTEHTA.
BO3/lyXa; )
¢usnueckue u; CamooneHKa c;
XUMHYECKHE CBOMCTBA.; HCIIONb30BAHUEM;
CpaBHHBATb PEaKLHy; OLIEHOYHOTO;
TOPEHMS ¥ MEJUICHHOTO; JUCTaY.;
OKHCJICHHSI; PacIIO3HABATh,
OIIBITHBIM IyTeM KHCIOpO; OOBACHITH CYIIHOCTB;
9KOJIOTUYECKHX TIPOOIIeM;
;
CBSI3QHHBIX C 3aTrPA3HCHUEM;
Bo3ayxa; CieoBarh;
npasunam Th u TP npu;
BBINOJIHEHHUH TIPaKTHIECKHUH;
pabor.;

2.2. | Bomopon. 5 1 PacKpbITh CMBICIT H3y4aeMBbIX; VcTHBIH O1poc; https://educont.ru/-

ToHsiTHE 0 KHCJOTAX H COMISAX HOHSTHI ¥ IPUMEHSATH HX IIPH; ; KaTajor

ONMCAHUU CBOWCTB BEIIECTB H; TeMaTU4YEeCKUH; b poBoro
peBpaILCHHI; [IMCBMEHHBIH; 00pa3oBaTeIbHOrO
Xapaxtepu3oBarb; orpoc; KOHTEHTA.
(u3nUecKHe 1 XUMUYECKHE; ;
CBOIiCTBa BOJIOPO/A; [PaKTHYECKasl;
CII0CO0BI; pabora;
€ro MOJIyYeHHS; CamooneHka c;
HPUMEHCHHSL. ; HCIIONb30BAHAEM;«

Cobpartb nprOOop UL €ro;
nosydenus. CieoBarh;
npasuiaaM Thb u IITIP mpu;
BBIITOTHEHUN PAaKTHIECKH;
pabot. Y4acTBOBaTH B;
COBMECTHOI1 paboTe B rpymIe.;

OI[EHOYHOTO;
JIHCTay.;




2.3. | KosimuecTBeHHbIE OTHOINEHHS] B XUMHHI PackpbITh CMBICI H3y4aeMBIX; VYcTHbIH onpoc; https://educont.ru/-
MOHATHH ¥ IPUMEHSITH ITH; ; KaTajor
HOHSITHS, TEMATUYECKHUH; hpoBoro
a TAKKe M3y4CHHbIE; 3auer; 00pa3oBaTEeIHLHOrO
3aKOHBI ¥ TEOPHH LIS, ; KOHTEHTA.
peLIEHHs PACYETHBIX 3a/1a4; CamooneHka c;

BbI4HCIATS MOJSIPHYHO Maccy; UCTIOIB30BAaHUEM;
BEILIECTB; KOJINYECTBO; OLICHOYHOT0;
BEILIECTBA; JUCTaY.;
o0beM rasa; ;

maccy;

Beiectsa. [IpoBoaUTD;

pacyeThl [0 ypaBHEHHSM;

XHUMHYECKHX PeaKLHii:KonuuecTBa;

00beMa;

Macchl;

BEILIECTBA.;

2.4. | Bopa. PacrBopsl. [lousiTie 06 0cHOBaHUSIX PacKpbITh CMBICIT H3y4aeMBIX; VcrHBIH o1poc; https://educont.ru/-
MOHATUH ¥ IPUMEHSTH HX TIPH; ; KaTajor
OIHCAHUHU CBOMCTB BEIECTB H; TEMaTHYECKHUii; 1udpoBoro
PEeBPALLCHHIT; [HCbMEHHBIH; 00pa3oBaTeILHOr0
XapakTepr30Barsb; orpoc; KOHTEHTa
(u3HUECKIe U XUMUYECKHE; ;

CBOMCTBA BOJIBI; NPAaKTUYECKas,
ee poJIb Kak;

pacTBOPUTENS B IPUPOJTHBIX;
nporeccax. CocTaBisiTh;
YpaBHEHHS] XUMUYECKHX;
peaKIuii ¢ y4acTHeM BOJBL.;
OOBSACHSATH CYLIHOCTB;
9KOJIOTHYECKUX POOIIeM;

;

CIOCOOBI OUMCTKH BOJIBI 1
MepHI [0 OXpaHe BOJ OT;
3arps3HeHus. CiieoBath;
npasunam Tb u TP npu;
BBITTOJTHEHUN PAKTHYECKHI;
padort. IIpoBoHTE;
BBIYHCIICHUS C IPHMEHEHHEM;
MOHSATHI «MaccoBast J0JIs;

RETTECTRAY *©

pabora;

;

CaMoorieHKa c;
HCTIOJTB30BAHMEM;«
OLIEHOYHOTO;
JIHCTay.;







2.5. | OcHOBHBIE KJIACCHI HEOPrAHMYECKHX 14 1 1 Knaccuduiposars; CamooneHka ¢ https://educont.ru/-
coeIHHeHHii n3ydyaeMble BELIECTBA I10; UCIOJIB30BaHUEM | KaTajor
COCTaBY U CBOIICTBaM; O1eHoYHOTO 1udpoBoro
CocTaBisiTh (GOopMyJIbL; JIHCTaY; 00pa3oBaTenbEHOrO
OKCH/JIOB; VYcTHbIi onpoc; ; | KOHTEHTA.
KHCJIIOT; TeMaTHYCCKHI;
OCHOBaHMIi; MTUCbMEHHBIH;
; ompoc;
COJIel U Ha3bIBaTh HX II0; )
MEXKTyHapOIHOM; IIpaKTHYecKast;
HOMEHKJIaType.; pabora;
IIporHosupoBaTh CBOICTBA; ;
BEIIECTB HA OCHOBE UX OOIIMX; KOHTpOJIbHAS;
XUM.CBOKCTB H3y4CHHBIX; paborta;
kiaccoB. [Ipon3BoanTs; ;
BBIYHCIICHUS 110 YPaBHEHHUSIM;
XUMHYECKHX PEaKImii.;
Hroro mo pasneny 35

Pa3zpen 3. Ilepuoanyeckuii 3akon u Ilepuoanyeckas cucrema
Ctpoenne aToM0B. XHMHYecKasi CBSI3b. OKHCIHTEIBHO-BOCC

xumMuueckux yiemeHToB /. . MeHnaeeeBa.
TAHOBUTEJIbHbBIE PEAKIIHU

3.1

Iepuopnuecknii 3axon u Ilepnoanueckas
CHCTEeMa XUMHYECKHX 2JIeMEHTOB
. U. MenaeneeBa. CTpoeHne aToma

6

1

0

PackpsITh cMbICHT;
MEPUOANYECKOTO 3aKOHA.;
TlonnmaTs cymiecTBOBaHuE;
MEPUOANYECKOH 3aBUCHMOCTH;
CBOWCTB XMMHUYECKHUX;
9JIEMEHTOB U UX COCJUHEHUIA;
0 MOJIOXKEHUSI B
MEPUOANYECKOH CUCTEME U,
CTPOCHHH aTOMA.;
IIporHo3upoBaTh Xapakrep;
HM3MeHEeHHU CBOICTB;
3JIEMEHTOB U UX COCMHCHHUIA;
110 TPYIIIAM U NEPUOZAM;
Ilepnonnueckoii cucremsl;
J1.11. Menneneesa.;

YerHblit onpoc;

;
KOHTPOJIbHAS,
paborta;

;

CaMooIIeHKa C;
HCIIONB30BAHUEM;
OLICHOYHOTO;
JIHCTaY.;

https://educont.ru/-
Karajor
H(ppPOBOro
00pa3oBaTeILHOTO
KOHTCHTA.




3.2. | Xumuyeckasi cBsi3b. OKHCIHTEILHO- 7 0 0 PacKpbITh CMBICIT H3y4aeMbIX; CamooneHka ¢ https://educont.ru/-
BOCCTAHOBHTE/IbHbIC PEAKIIUH MOHATHH; MCIIOJIb30BAHUEMK | KaTajior
OmnpenensaTs BU XUMHIECKOI; O1eHoYHOTO 1udpoBoro
CBsI3H B COCIMHCHUH, JIACTa», 06pa3OBaTeHLHOFO
OnpeznensTs CTeNeHb; VYerHblit onpoc; ; | KOHTEHTA.
OKHCJIEHHS] XUMHUYECKOI0; TeMaTHYCCKHI;
OJIEMCHTA 1O d)opMyne €TrOCOCINHCHHU A, HI/ICBMGHHblﬁ;
OnpeznensaTh SJIEMEHT -; o11poc;
OKHUCIIUTEID U DJIEMEHT -, 3a4€CT,
BOCCTaHOBHUTEITb; ;
OOBACHATH CYIHOCTB;
TIPOLIECCOB OKUCIICHUS U}
BOCCTaHOBJICHHA,
CoCTaBIIATH JIEKTPOHHBIH;
0aJaHC ¢ y4eTOM YHCIIa;
OTHaHHBIX U IPUHATBIX;
OJIEKTPOHOB;
CoCTaBIATh ypaBHEHUS;
OKHCIIUTEIIEHOBOCCTAHOBHTEIbHOM peaKkuuu;;
HWroro no paszaeny: 13
PesepBHoe Bpemst 0
OBIIEE KOJIMYECTBO YACOB 1O 68 3 6
MMPOI'PAMME
9 kJaacc
Ne | HaumeHoBaHuUe pa3/iesioB M TeM KoanuectBo yacos JuekTpoHHbIe (HU(pPOBbIE) 00pa3oBaTebHbIC PeCYPChI
n/n NPOrpamMMmslI
BCE€ro | KOHTPOJbHbIC NPAaKTUYIECCKHE
padoThI padoTbl

Paspnen 1. BemecTBo 1 XUMHYECKHE PEAKIIUM.

1.1.

IToBTOpEHUe 1 yriydJjieHue
3HAHUI OCHOBHBIX pa3/iejioB
Kypca 8 kjacca.

6

0 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
MynpTUMEUIHBIN TUCcK, Tpuiokenue Kk yueonuky O.C.




["abpuensn Xumus 9 kiacc.

bubnuroreka BUICOYpPOKOB

https://interneturok.ru (8 kmacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka

1.2.

OcHOBHbIE 32aKOHOMEPHOCTH
XUMHYECKHX PeaKIui.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POII ypok Nel-4

MynbTUMEUAHBINA AUCK, TpUIokeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka BU1€0ypOKOB

https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie

1.3.

DJIeKTPOJIUTHYECKAS
aucconuanus. XuMuyeckue
peaknuu B pacTBOpPax.

10

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

POII ypok Ne5-9

MynbTUMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoreka BUIEOypoOKOB

https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-
dissocziaczii

Hroro no pazneny

20

Paznen 2. Hemerajibl 1 UX COCIUHEHUS.

2.1.

OO0mas xapakrepucTuka
XUMHYecKHX 3jeMeHToB VIIA-
rpynmnsl. I'ajiorensr.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POII ypok NelO

MynbTUMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.




["abpuensn Xumus 9 kiacc.

bubnuroreka BUICOYpPOKOB

https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov

2.2.

OO0mas xapakrepucTuka
XHMHYECKHUX 3JIeMeHTOB VIA-
rpynnsl. Cepa u eé coeJUHEHHUS.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POII ypok Nel1-13

MynbTUMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoreka BUIEOypOKOB

https://interneturok.ru (9 kiacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy

2.3.

OO0mas xapakrepucTuka
XHMHYECKHUX 3JIEeMeHTOB VA-
rpynnsl. A3or, ¢pocgop u ux
COCTUHCHHUS.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POII ypok Nel4-16

MynbTUMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoreka BUIEOypoOKOB

https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

2.4.

O0mas xapakrepucTuka
XUMHYECKHX j1eMeHTOB IVA-
rpynmnsl.

Yriepoa 1 KpeMHU U UX
COCTUHECHHUS.

12

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POII ypok Nel7-21

MynpTUMeIUIHBIN TUCcK, Tpuioxkenue Kk yueonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka BuIeoypokoB

https://interneturok.ru (9 knacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/




Uroro no pazneny

29

Pa3gen 3. MeTaauabl M UX COeIUHEHUS.

3.1

OO01me CBOMCTBA METAJLJIOB.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

POIII ypok Ne22

MynbTUMEUAHBINA AUCK, TpUiIokeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka BU1€0ypOKOB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-
metallov https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2.

Baxkueiinune MeTa/lJILI M UX
cOoeIMNHEHM .

10

0.5

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POII ypok Ne23-27

MynbTUMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoreka BUIEOypOKOB

https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no paszzneny:

14

Pazgen 4. Xumus u oKpyKaomas cpejaa.

4.1.

BemecrBa 1 MaTepuaJbl B
JKM3HH YeJI0BeKA.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynbTUMeAUHHBINA AUCK, TpuiiokeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.




bubnuroreka BUICOYpPOKOB
https://interneturok.ru (9 kmacc)

Hroro no pazneny: 3
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB IIO | 68 5.5

[TPOTPAMME
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