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IHOACHUTEJIBHASA 3ATIMCKA

PaGouast mporpamMma 1mo Xumuu i o0ydaromuxcs 8-9 Ki1accoB coCTaBjIeHa HA OCHOBE
TpeboBanwmii kK pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO
o01iero o6pazoBaHusl, IpecTaBIeHHbIX B DeaepabHOM IroCy1apCTBEHHOM
00pa3oBaTeILHOM CTaHIApTe OCHOBHOTO OOIIET0 00pa30BaHUsl, C YI4ETOM pactpeIeIEHHBIX
0 KJIaccaM IpoBepsieMbIX TpeOOBAHUH K pe3ysIbTaTaM OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MPOTPaMMbI OCHOBHOTO OOIIIEro 00pa3oBaHUs U DJIEMEHTOB CO/ICPIKaHUS,
NPEJCTAaBICHHBIX B Y HUBEPCATIBHOM KOJU(PHUKATOPE MO XMMUH, a TAK)KE HA OCHOBE
[IpumepHOi mporpamMmbl BOCIIUTAaHUS 00y4YaIOIIUXCSl IPU MOTYYEHUH OCHOBHOI'O OOLIETO
obpa3oBanus U ¢ yuéroMm KoHnenuuu npenoaaBanus yueOHOro npeamera « XumMus» B
o0pa3oBaTeNbHBIX OpraHu3aIusIx Poccuiickoii
deneparun, peaau3yoLX OCHOBHbBIE 0011e00pa3oBaTeIbHbIE IPOrpaMMBbl (YTB.
Pemenunem Komnerun Munnpocseuenust Poccun, npotokon ot 03.12.2019 N [1K-48H).



OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

Bxnan yue6HOTO MpeaMeTa «XuUMHS» B JOCTHIKEHHUE 1eJIeil OCHOBHOTO 0011Iero 00pa3oBaHus 00yCIOBIECH
BO MHOT'OM 3HAa4YE€HMEM XMMHMUYECKOW HayKH B [IO3HAHUU 3aKOHOB IIPUPOJBI, B PA3BUTUH IIPOU3BOJUTEIIBHBIX
CHJI OOIIIECTBA U CO3/IaHUH HOBOM 0a3bl MaTEpUANBbHOUN KyJIbTYPHI.

XuMUsSL KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PacIpOCTpaHMiIa CBOE BIUSHHME Ha Bce 001acTH
YeJI0BEYECKOr0 CyIIeCTBOBAHUS, 3a/1aJ1a HOBOE BUICHUE MUPA, CTaJla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYPbl, HEOOXOAMMBIM YCIIOBHEM KM3HU OOIIECTBA: 3HAHUE XUMUH CIYKHUT OCHOBOM JJIst
(GbopMHUPOBaHNS MUPOBO33PEHHUS YEIOBEKA, €T0 MPEACTABICHUI O MaTEpHUaIbHOM €UHCTBE MUPA; BAXKHYIO
pOJIb UrparoT GopMUpyeMble XUMHUEH MPEACTABICHHS O B3aMMONPEBPALLICHUAX SHEPTUH U 00 3BOJIIOLIUU
BELIECTB B IPUPOJIC; COBPEMEHHAsI XMMUS HalpaBJieHa HA PeIlIeHUe TI100albHbIX MPOOIEM YCTOWYMBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOIL, SHEPreTUUECKOH, MUILEBOM U 3KOJIOrHYecKoi 6€30MacHOCTH, MpolIeM
3/paBOOXpPaHEHUSI.

B ycnoBusix Bo3pacTaroiero 3HaueHusl XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIH
XUMHYECKOT0o 00pa3oBaHusl. B muaHe coruanu3anuu OHO SBIISIETCS OJHUM U3 YCIOBHH (hopMHUpOBaHUS
MHTEJUIEKTA JUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XUMHUYECKHE 3HAaHUS HEOOXOAUMBI 11 IpUOOpETeH s OOLIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
’KM3HM OOIIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 37J0POBBIO U 3/10pPOBBIO
JpYyTHX, K OKpY>Karollel NpupoaHoil cpene, sl FpaMOTHOTO MOBECHUS ITPU UCTIOIb30BAaHUH Pa3IMYHbBIX
MaTEpHUaJIOB U XMMHUYECKUX BEIIECTB B IOBCEHEBHOM JKU3HM.

XuMmudeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SBJSETCS] 0A30BBIM 110 OTHOIIICHHUIO K CHUCTEME OOIIETOo
XuMHu4eckoro oopa3zoBanus. [l03TOMy Ha COOTBETCTBYIOLIEM EMY YPOBHE OHO peasi3yeT MPUCYIIUe O0IIeMy
XUMHUYECKOMY 00pa30BaHHUIO KIIIOUEBbI€ LIEHHOCTH, KOTOPBIE OTPaXKaroT rOCyJapCTBEHHBIE, OOIECTBEHHBIE U
MH/IMBUAYaJIbHbIE TOTPEOHOCTH. DTUM OIpPEEIIseTCs CYIIHOCTh 00MIel cTparerun o0y4yeHus, BOCIIUTAHUS U
pa3BUTHS 00YUYAIOIIMXCS CPEICTBAMH YUIEOHOTO MpeaMeTa « XUMUSD.

Nzyuenne npeamera: 1) cnocoOCTByeT peaan3aiii BO3SMOKHOCTEH AJIsE CaMOPa3BUTHUS U (YOPMUPOBAHHUS
KYJBTYPBI JINUHOCTH, €€ 001IeH 1 PyHKITMOHATBHOW IPAMOTHOCTH; 2) BHOCHUT BKJIaJ B pOPMHUPOBAHUE
MBIIICHHUS] 1 TBOPYECKUX CITIOCOOHOCTEH MOJAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHOW yUeOHOM
ACATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX U UCCIICAOBATCIILCKUX yMeHHﬁ, HCO6XOI[I/IMBIX KaK B HOBCCHHGBHOﬁ
KU3HH, TaK ¥ B TPOPECCHOHATBHON IEATEIHOCTH; 3) 3HAKOMUT CO CIIEHU(PHKON HAYYHOTO MBIIIIICHNUS,
3aKJIa/IbIBACT OCHOBBI IIEJIOCTHOTO B3MJISAa HA €IMHCTBO PUPOIBI M YEIIOBEKA, SBJISICTCS OTBETCTBECHHBIM



9TarnoM B (GOPMUPOBAHHUH €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH MOJIPOCTKOB; 4) CrtocoOCTBYyeET
(opMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIJ] B 9KOJIOTHYECKOE 00pa30BaHKE IIKOIbHUKOB.

HasBannble HampaBieHUs B 00y4YeHUN XUMUHU 00ECTICUNBAIOTCS Crieln(UKON CoMlepKaHus IpeaMeTa,
KOTOPBIN SBJISETCS MIeIarorH4ecKy aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKW XMMUHU Ha OIpeIeIEHHOM
arane €€ pa3BUTHsL.

Kypc XxuMuu 0CHOBHOI MIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YUAIOIIUMUCS OCHOB HEOPTaHUYECKOM
XUMUHU ¥ HEKOTOPBIX TOHATHIA U CBEJICHHUI 00 OTAETBHBIX 00BEKTaX OPraHMUECKOM XMMUH.

CrpykTypa coznepxanus npeamera copMUpOBaHa Ha OCHOBE CHCTEMHOTO MOAXO0/a K €r0 U3yUYCHUIO.
ConepxaHue CKIIAbIBACTCS U3 CUCTEMBI IIOHATUN O XMMUYECKOM DJIEMEHTE U BELLIECTBE U CUCTEMBI TOHATUH
0 XxuMuuecko peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 10 MPUHIIUITY OCIEA0BATEIBHOIO
pa3BUTHS 3HaHUI Ha OCHOBE TEOPETUYECKHX MPEAICTaBICHUI pa3HOTO YPOBHA: ATOMHO-MOJIEKYJISIPHOTO
Y4EeHUS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOI'O 3aKOHA XMMHUH, YUEHHUS O CTPOEHUH aTOMa M XUMHUYECKOU CBSI3H, NPEICTaBIECHUH 00
IIEKTPOIMTUYECKOH TUCCOLMALINY BEIECTB B pacTBOpax. TeopeTnueckne 3HaHUs PacCMaTPUBAIOTCS Ha
OCHOBE SMIMPUYECKU MOTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS [TOCIIEI0BATEIBHO OT OHOTO
YPOBHSI K IpyTOMY, BBITIOTHSISI (QYHKITNH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOIMCTB, CTPOCHUS U
BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOJTyUYEHHs U3y4aeMbIX BEILIECTB.

Takast opranuzanus cozepkaHusi Kypca croco0CTByeT NpeCTaBICHUI0 XMMUYECKON COCTABIISIONICH
HAy4YHOU KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM npuposl. Tem caMbIM 0OecreuynBaeTcsi BO3MOKHOCTD
(dbopmupoBaHus y 00y4aromyXcsl HEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHMIO U METO/1aM II03HaHU B
Hayke. Ba)kHO Tax)ke 3aMETUTh, UYTO OCBOEHHE COAEPKAHMsI Kypca POMCXOIUT C MPUBJIECUEHUEM 3HAHUH U3
paHee U3yUYeHHBIX KypcoB: « OKkpy:xaromuil Mup», «buonorus. 5—7 kinacce» 1 «Pu3uka. 7 Kjacc.

HOEJN U3YYEHUSA YYEBHOI'O IPEJJMETA «XUMMUS»

K HampaBieHuU10 epBOCTENEHHON 3HAYMMOCTH TIPH Pean3allii 00pa30BaTENbHBIX (YHKIHHA
npeaMeTa« XuMHUsD TPAJUIIMOHHO OTHOCAT (POPMHUPOBAaHUE 3HAHUH OCHOB XMMUYECKON HAyKH KaK 00JIACTH
COBPEMEHHOT'0 €CTECTBO3HAHMUS, TPAKTUIECKON EATEIHHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOHU KyJIBTYpPHI. 3a/1a4a MpeaMeTa COCTOUT B POPMHUPOBAHUH CUCTEMbBI XUMHUECKUX 3HAHUH —
BOXHEUIINX (PAKTOB, MOHATUHN, 3aKOHOB M TEOPETUYECKHX TOJI0KEHUH, TOCTYITHBIX 00001IeHUH
MHPOBO33pPEHYECKOTO XapaKTepa, SA3bIKa HayKH, 3HAHUH O HAYYHBIX METO/IaX U3yUYCHHUS BEUIECTB U
XMMUYECKHUX peaKIyii, a Takke B (OPMUPOBAHUH U PA3BUTUU YMEHHH U CIIOCOOOB AEATEIBHOCTH,
CBSI3aHHBIX C IUNTAHUPOBaHHWEM, HAOIIOICHNEM U IPOBEACHNUEM XUMHYECKOTO SKCIIEPIMEHTA, COOIIOICHHEM
npaBui 6€30MacHOro OOPAIIEHHUS C BEIIECTBAMHU B IIOBCEIHEBHON KU3HH.

Hapsny ¢ a3tuMm nienu n3ydeHus npeiMera B IporpaMMe YTOUHEHbI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
PUOPUTETOB B CHCTEME OCHOBHOTO 001Iero oopazoBanus. Cerogas B 00pa3oBaHUM 0CO00 3HAUUMOM
NpU3HAETCS HAIIPaBJICHHOCTh 00yUeHHsI Ha pa3BUTHE U CAaMOPA3BUTHE JINYHOCTH, JOPMHUPOBAHUE €€
MHTEJUIEKTa 1 0011el KynbTypsl. OOyueHne yMEHUIO YUYUThCS U MPOJOIDKATh CBOE 00pa3oBaHMe
CaMOCTOSITEJIbHO CTAHOBUTCS OJJTHOW M3 BAKHEHIINX (PYHKIUI y4eOHbIX IPEIMETOB.

B cBsi3u ¢ 3TUM NpU U3yYEHUU TIPEIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HAUCHHE MPUOOPET TaKKe
LEJTH, KaK:

— (opMHpOBaHUE UHTEIJIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMO00Opa30BaHUIo,
COTPYAHHUYECTBY, CAMOCTOATEIIbHOMY MPUHATHIO PELLICHUH, CIIOCOOHOH aJanTHPOBAThCS K OBICTPO
MEHSIOIINMCS YCIIOBUSM JKU3HU;



— HaNpaBJICHHOCTh OOYYCHUS HA CUCTEMATHYECKOE PUOOIIICHUE YYALTUXCS K CAMOCTOSTEIILHON
MMO3HABATEIFHOM JICATEILHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIIUM MOTHBAIIHIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHHU,

— obecrieueHHEe yCIIOBUH, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO 00YUYaIONUMUCS OIBITa Pa3HOO0pa3HOH
ACATCIIbHOCTH, IIO3HAHUA U CaAMOIIO3HAHMA, KIIFOUCBBIX HABBIKOB (KJIIO‘ICBBIX KOMHCTGHHHﬁ), HUMECHOIINX

YHHUBCPCAJIbHOC 3HAUYCHUC AJI PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

— (dopMupoBaHHe YMEHHUI 0OBACHATH U OLIEHUBATH SIBJICHUS OKPY>KaIOIEro MUpa Ha OCHOBAaHUU
3HAHUU U OTBITA, OJYUYEHHBIX IPU U3YYCHUH XUMHUH;

— (dopmupoBaHHe y 00yUYaIONINXCs TYMaHUCTHYECKIX OTHOIICHUN, TOHUMAaHUS IICHHOCTH
XUMHYECKHUX 3HAHUH 711 BRIPAOOTKU SKOJIOTHUYECKHU 11e1ecO000pa3HOro MOBEACHHs B ObITY U TPYIOBOM
JIEATEIIbHOCTH B LIEIISIX COXPAHEHHUSI CBOETO 370POBbS U OKPYKAIOIIEH IPUPOIHON CPEJIbL;

— pa3BUTHE MOTUBALMU K 00YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE

YCBOEHHUS 00III€YEIOBEUECKHUX [IEHHOCTEM, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaIpaBJICHHOCTHU JaJbHEUIIEro 00yueHHs.

MECTO YYEBHOI'O IIPE/IMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme o61iero oopazoBanus «XUMuUs MpU3HAHA 0053aTEbHBIM Y4EOHBIM IPEAMETOM, KOTOPBIA
BXOJIUT B COCTaB MpeAMETHOH oOnacTu «EcTecTBeHHO-HayYHBIE TPEAMETHI.

VY4eOHbIM MIaHOM Ha e€ u3ydeHue oTBeieHo 136 yueOHbIX YacoB — M0 2 4. B HEAEMIO B 8 1 9 Kilaccax
COOTBETCTBEHHO.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmet xumun. Ponb xuMuu B :KU3HU YesoBeka. Tena u Beniectsa. Gusznueckre CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BeniecTB. [[oHsATHE 0 METOaX MO3HAHUS B XUMHUHU. XUMHUS B CUCTEME HayK. YucTtoie
BemiecTBa U cMecu. CrocoObl pa3ieeHUs] CMECEH.

ATOMI)I u MOJ'IeKy.TIBI. XI/IMI/I‘-IGCKI/IC 3JICMCHTHI. CI/IMBOJ'IBI XUMHUYCCKUX 3JICMCHTOB. HpOCTI;IG U CJIIOXKHBIC
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckasi popmyia. BaleHTHOCTh aTOMOB XUMHUUECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BenlecTB. OTHOCUTENbHAs aTOMHAasl Macca. OTHOCUTENbHASI MOJIEKYJIsipHas Macca. MaccoBas 1oJs
XHMHUYECKOT0 DJIEMEHTA B COSIUHEHHH.

CDI/I3I/I‘-ICCKI/IC N XUMHWYCCKUC SIBJICHUS. XI/IMI/I‘-IGCKaSI peaKLII/ISI nu eé HpI/I3HaKI/I. 33.KOH COXpaHeHI/IH MaCChI
BelIecTB. XUMUYECKHUEe ypaBHeHUs. Kitaccudukaims XuMUIeCKUX peakiuil (COeAMHEHUS, Pa3JIoKEHUs,
3aMeIIeHus, 0OMEeHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU MOCY 101, C MpaBmiIaMH paboThl B 1ab0paTOpuu U
npuémamu oopaleHus ¢ JJabopaTopHbIM 000PYOBaHUEM; U3YUEHUE U ONKUCAHUE (PU3NIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIICCTB; HAOMOIeHHE (PU3NIEeCKHX (TIIaBJICHHE BOCKA, TasHHE JIbJIA, PACTUPAHUE
caxapa B CTyIIKE, KUTIEHUE U KOHJIEHCAlUs BO/Ibl) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATTMBAHUE MEIHOM
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJia C KMUCIIOTOM) SIBIIEHUH, HAOII0E€HUE U ONMCAaHNE IPU3HAKOB MPOTEKAHUS
XMUMUYECKHX peakIuii (pa3noxkeHue caxapa, B3auMOJICHCTBUE CEPHOIM KUCIOTHI C XJIOpHUIOM Oapus,
pasnoxkenue ruapokcuaa meau(Il) mpu HarpeBanuu, B3anmoielicTBre xemnesa ¢ pactBopoM cou meau(Il));
u3ydeHue crocoO0B paszeNieHust cMecei (C MOMOIIbI0 MarHnuTa, (UIbTPOBaHUE, BBIMIAPHBAHNUE,
JUCTWLIALMS, XpoMaTorpadus), MpoBeeHNEe OYUCTKH TOBAPEHHOM COJN; HAOJIIOICHUE U ONTUCAHUE
pE3yJIbTaTOB MPOBEACHHUS ONbITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MAcChl; CO3aHue MOAEIeN
MOJIEKYJI (ITapOCTEPIKHEBBIX ).

Baskuelue npeacTaBuTe I HEOPraHUYEeCKUX BeLeCTB

Bozngyx — cmech ra3os. CocraB Bo3ayxa. Kuciopon — aneMeHT u npocroe Beniectso. Haxoxaenue
KHCJIOpO/ia B TIpUpoIe, PU3NUECKUEe U XUMHUYECKHE CBOMCTBA (peakiuu ropenusi). Oxcuabl. [Ipumenenne
kucinopoaa. CriocoObl NOTYyUYEHHs KUCIOPOa B JIaOOPATOPUH U IPOMBIIIIIEHHOCTH. KpyroBopot kuciopoza B
npupoze. O30H — aJuIOTpONHAs MOJUPHUKALMS KUCIOPOAA.

TemnoBoit 3¢ ekt XUMUYECKOH peakiny, TEePMOXUMUYECKHE YPaBHEHHUS, K30~ U SHAOTCPMHUUECKUE
peakimu. TommuBo: yrois 1 MeTaH. 3arps3HeHUE BO3yXa, yCUJICHHE TapHUKOBOTo 3(dekra, pazpylieHne
030HOBOTO CJIOSI.

Bomopon — anemeHT u mpocToe BemecTBo. Haxoxmenne Bogopoaa B mpupoae, Pu3ndeckne 1 XUMUYECKHE
CBOMCTBA, MPUMEHEHUE, CIIOCOOBI osTy4yeHus. Kuciaotsl u comnu.

KomnyecTBo BemecTBa. Mok, Monsipaas macca. 3akoH ABoraapo. Momsipabiil 00bEM ra3oB. Pacuérsl o
XUMHUYECKUM YPABHEHUSM.

duznyeckue cBorcTBa BoAbl. Bona kak pactBoputens. PacTBopsl. HacklllieHHBIE U HEHACHIIICHHBIE
pacTtBophbl. PacTBOpMOCTH BetiecTB B Boje.MaccoBast 10Jis BellecTBa B pacTBope. XMMHUYECKHUE CBOMCTBA
BoJbl. OcHOBaHMs. POk pacTBOPOB B MPUPO/JIE U B KU3HU YernoBeKa. KpyroBopoT BOJbI B IPUPOJIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coequnennit. Oxcuanl. Kinaccudukaius okcuIoB: coaeo0pasyoiine
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromre. HoMeHkmaTypa oKCHI0B (MEXIyHAPOIHAS U
TpuBHaibHas ). DU3HUECKUE M XUMHUECKHE CBOMCTBA OKCHIOB. [loTydueHre OKCHIOB.

OcnoBanust. Knaccuukanus ocHOBaHUI: MENOUN U HEPACTBOPUMBIE OCHOBaHU. HoMeHknaTypa



OCHOBaHUH (MEXIyHApPOIHAS U TpUBHUAIbHAS). DU3NUECKUE M XUMUUECKHE CBOMCTBA OCHOBAHMIA.
[TonydyeHnue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnot. HomeHknarypa KUCIOT (MeXAyHApOAHAS U TPUBHAIIbHAS ).
du3nYecKre U XMMUYeCKue cBoicTBa KUCIo0T. P aktuBHoctu MmetaiioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coieid (MeXayHapoaHas U TpUBHAJIbHAS ). DU3HMYECKHE U XUMHUYECKHE CBOMNCTBA
cousteit. [lomyuenue coien.

['eneTnyeckas cBsI3b MKy KlacCaMU HEOPTraHUYECKHUX COECIMHEHMI.

XHWMHUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OIIPEACIICHUE COACPKAHNS KUCIOPOIa B BO3AYXE; MTOJIyYEHHE,
coOupaHue, paclo3HaBaHUE M U3YUYEHUE CBOMCTB KHCIOPOAa; HAOIIOACHNE B3aUMO/ICHCTBUS BEILIECTB C
KHCJIOPOJIOM U yCIIOBHS BO3HHUKHOBEHUS M MPEKpAIIEHUs TopeHHs (1oxapa); 03HaKOMIICHHE ¢ 00pa3lamMu
OKCHJIOB U OIMCaHHE UX CBOWCTB; MOIy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3YUEHUE CBOMCTB BOAOPOAA
(ropenue); Bzaumoieicteue Bojgoposaa ¢ okcuaoM Meau(Il) (Bo3MoxkHO UCTIONB30BaHKNE BUACOMATEPUATIOB);
HaOmr01IeHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIeIoBaHHE 0COOEHHOCTEH pacTBOPEHHSI BELIECTB
C PA3JIM4YHON PACTBOPUMOCTBIO; IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM N0JEH
PacTBOPEHHOTO BEIIECTBA; B3aUMOICHCTBUE BOIBI C METANIaMU (HATPUEM U KaJblueM) (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEPHUAIIOB); ONPEAEIIEHNE PACTBOPOB KUCIIOT U IIE€JI0UYEH C IIOMOILBIO HHINKATOPOB;
uccliieioBaHre 00pa3IoB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOII0ICHNUE U3MEHEHHS OKPACKH
MHAMKATOPOB B paCTBOpAaxX KUCIIOT U LIEJIoUel; n3ydeHune B3aumoeiicteus okeua meau(Il) ¢ pacrtsopom
CEPHOU KUCIIOTHI, KUCJIOT ¢ METaJUIAMU, PEAaKLU HEUTpaInu3alyy; I0Jy4eHHEe HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJTHOTO METaJUIa JPYTUM U3 pacTBOpa COJIM; PELICHUE AKCIIEPUMEHTAIbHBIX 3a/1a4 I10

TeMe«BakHelne Kiaccbl HEOPraHUYECKUX COCTUHEHUID.

IHepuonnuecknii 3axon u [lepuoanueckas cucrema Xumuieckux j1ementTon /I. U. MengeseeBa.
Crpoenne atoMoB. XuMnueckasi ¢Bsizb. OKHCJINTE/ILHO-BOCCTAHOBUTE/IbHBIC PeaKINU

IlepBble MOMBITKY KJIACCU(PUKALMN XUMUYECKUX 31eMEHTOB. [IoHATHE 0 Ipynmax cXOAHbIX JIEMEHTOB
(11esI0uHBIE M LIETOYHO3EMENbHbBIE METaJLIbI, FAJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3zyIoT
amM(OTepHbIE OKCH]IBI U TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. [lepronnueckas cucteMa xumudeckux 3iueMenToB J[. 1. Menpaeneena.
Koportkonepuoanast u qyinHHonepuoaHas ¢Gopmsl [lepuonnyeckoil cucTeMbl XUMHUUECKHUX 3J1eMeHTOB /1.
N. Menpneneesa. [lepuoae! u rpynmnsl. @U3nyecKkuii CMBICI IOPSAIKOBOIO HOMEpa, HOMEPOB IIEPHOIa U
IpYyIIBI DJIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpOeHUE 3JEKTPOHHBIX 000JI04EK
aToMOB nepBbIX 20 xumuueckux 3nemeHToB [lepuonuueckoii cuctemsl JI. . MenaeneeBa. XapakTeprucTuka
XUMHYECKOI0 AJIEMEHTA IO €T0 MoJjoxeHuto B [lepuoaunueckoii cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMUYECKUX IEMEHTOB, METAJUIMUECKUX U
HEMETAJJIMYECKUX CBOMCTB 110 rpymnnaM u nepuonaaM. 3Hauenue [lepuoauueckoro 3akona u Ilepuoanueckoit
CHUCTEMBI XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUS HayKU U IpakTuku. [[. M. MenzaeneeB — yd4€HbIN U
IPaKJaHUH.

Xumunueckas cBs3b. KoBaieHTHas (HOJ'IHpHaH n HGHOH}IpHaH) CBA3b. 9J'IeKTpOOTpI/II_IaTeJ'IBHOCTL
XUMHUYECKHUX 3JIeMEHTOB. OHHAs CBSI3b.

Crenenb okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHEIC pcaKkuu. Hpoueccm OKHCJICHUA U
BoccTaHOBJIEeHUS. OKHCIUTEIN M BOCCTAHOBHUTEIIH.

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3I0B BEUIECTB METAJUIOB U HEMETAJIIOB; B3aUMOACHCTBHIE
TUAPOKCHIA LIMHKA C paCTBOPaMU KHUCIIOT U LIEJI0YEH; IPOBEACHUE OIBITOB, MWILIIOCTPUPYFOLIUX
IPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEakIUil (ropeHue, peakliuu pa3aoXKeH!s, COCAUHEHUS).

MesknpeamMeTHbie CBSI3H



Peanu3zanus MeXnpeaMETHBIX CBA3€H MPU U3yUEHUU XMMUU B 8 KJIacce OCYIIECTBISETCS Yepe3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK U TIOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS
OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYUHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIN3, CUHTE3,
KiaccuuKanus, MepuoANIHOCTh, HAOIIOICHHE, SKCTICPUMEHT, MOJICITMPOBAHNE, H3MEPEHHE, MOJICITb,
SIBJICHHE.

®dusuka: MaTtepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI, PAAUOAKTUBHOCTb,
MOJIeKYyJIa, ANMEKTPUUIECKUH 3apsii, BEHIECTBO, TeN0, 00BEM, arperaTHOe COCTOSTHUE BEIEeCTBa, T'a3,
buznyecKre BeTMYNHBI, €AMHUIIBI H3MEPEHHUS, KOCMOC, TUTaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: gporocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE NCKOITaeMble, TOTUINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKIusi

[lepronnueckuii 3axoH. Ileproguueckas cucrema xumudeckux anemeHToB Jl. . MenneneeBa. Ctpoenune
aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMUYECKHUX JIEMEHTOB MEPBbIX TPEX MEPUOIOB, KaJHs,
KQJIBLIMS U UX COETMHEHUI B COOTBETCTBHH C ITOJIOKEHHUEM 2JIEMEHTOB B [leprnoanueckon cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMUYECKON CBA3H. THIIBI KPUCTAIIIMNYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT TUIA KPUCTAIIINYECKON PEILETKN U BUAA XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB (MEXTyHApOIHAS U TPUBUAIBHAS).
XHWMHYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COECIUHEHMM,
TEHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUecKuX peakimii o pa3iTudHbIM PU3HAKaM (TI0 YUCITy U COCTaBYy yYacTBYIOIIMX B
PEaKIMX BEIIECTB, IO TEIUIOBOMY 3(()eKTy, 0 N3MEHEHHIO CTETICHEH OKHUCIICHUS! XUMUYECKUX JIIEMEHTOB,
1o 00paTUMOCTH, MO YYACTHIO KaTaau3aTopa). JK30- M SHAOTCPMHUUECKUE PEAKIIH, TEPMOXUMHYECCKHIE
YPAaBHECHHS.

[TonsTHe 0 cKOpoCcTH XUMHUECKOH peakiuu. [lorsTre 06 00paTUMBIX U HEOOPATUMBIX XUMHYECKHX
peakiusx. [IoHSITHE 0 TOMOTCHHBIX M T€TEPOTCHHBIX peakiusX. [[oHsITHEe 0 XHMUYECKOM paBHOBECHHU.
@DaKTOpPBI, BIAUSIONINE HA CKOPOCTh XUMUYECKOU PEAKIIUH U MOJI0KEHHE XHMHYECKOTO PABHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUH, AIEKTPOHHBINA OaTaHC OKHCIUTEIIBHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBieHNE YPaBHEHUH OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIU C HCIIOTH30BAaHHEM METO/1a
AIIEKTPOHHOTO OaslaHca.

Teopust PIEKTPOIUTUYECKON AUCCOIUALINN. DIEKTPOIUTHI U HE- ANEKTPOJIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M TuCcCOLMaliy BEUIECTB € Pa3IMYHbIMU BUJIAMU XUMUYECKOH cBsi3u. CTENEeHb TUCCOLMALINN.
CunbHbIe U crabble 3IeKTPOIIHTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi NpOTeKaHUs peakliuii HOHHOTO 0OMeHa, MOJIHBIE U COKpAIllEHHBIE
MOHHBIC YpaBHEeHHUs peakuuii. CBOHCTBa KHCIIOT, OCHOBAHUH U COJIeH B CBETE MPEACTaBICHUNA 00
ANIEKTPOJINTUYECKON aucconuanuu. KauecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O ruApoau3e coe.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C MOACISIMU KPUCTAITMUECKHUX PEeIIETOK HEOpPraHMIEeCKIX
BEIIECTB — METAJIJIOB M HEMETAJUIOB (rpaduTta 1 anMasa), CJI0KHBIX BEIIECTB (XJIOpUAa HATPHs);
HCCIIETIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUECKON PEeaKIMK OT BO3AECUCTBUS PA3IMYHBIX (PaKTOPOB;
HCCIIETIOBaHKE 3JIEKTPOIMPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCca TUCCOLUALIMN KUCIOT, MeI04Yel u conei
(BO3MOKHO HMCHOJIB30BAHNE BUIEOMATEPUAIIOB); IPOBEJCHHUE OIBITOB, WILTIOCTPUPYIOIINX MPU3HAKU
MIPOTEKAHUs peakinii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJiKa, BhIJICJICHUE Ta3a, 00pa30BaHKUE BO/IbI); OIBITOB,



WJUTIOCTPHUPYIOIIUX TPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOpEHUE, PeaKIIuu pa3IoKeHUs,
COCIMHEHUS); paclO3HaBaHWE HEOPTraHUYECKHUX BEILECTB C MTOMOIIbI0 KaU€CTBEHHBIX PEaKIUi Ha MOHBIL;
pELIEHNE KCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTanabsl M UX cOeTUHEHUS

OO61as xapakTepucTiKa rajioreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTEpPHbIE CTEIIEHU OKHUCIICHMSL.
Ctpoenue u pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XUMUYECKHE CBOWCTBA HA IpUMEpe
XJiopa (B3aMMOJEHCTBHE C METalIaMH, HEMETaJllIaMH, 11ea049aMu). XnopoBoaopo. ConsiHas KUCIIOTa,
XUMHUYECKHE CBOMCTBA, OIy4YeHHE, IpUMEHEeHKe. JelicTBrE XJlopa U XJI0POBOJOPO/ia Ha OPraHu3M
4esloBeKa. BaxHenmme XIopuasl U X HaX0KIEHUE B IIPUPOJE.

O6mas xapakrepuctrka 35eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUST AaTOMOB, XapaKTePHBIE CTETICHU
OKHUCJICHHUS.

Crpoenne U Gpu3nUEcCKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOa U Cephl. AJUIOTPOITHBIE MOTU(DUKAIIH
KHCJIOPOJIa ¥ Cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOeHUE, GU3HMUECKUE U XUMHUECKUE
cBoiicTBa. OKCHIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHcnoTa, Gu3ndeckue u
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTAaBUTENS KJlacca KUCIIOT U criennduyeckue). XuMUIeCKue
peaxiuu, Jiexaliue B OCHOBE MPOMBIIUIEHHOTO crioco0a nmoiyueHust cepHoil kucnotsl. [Ipumenenue. Conu
CEPHOM KUCIIOTHI, KAUECTBEHHAs peaklus Ha cylb(aT-uoH. HaxoxeHue ceprl U €€ COeMHEHHI B IPUPOJIE.

XUMUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH Cpeibl COSTUHEHUSIMU Cepbl (KHCIOTHBIC JTOKIH, 3arpsi3HEHUE
BO3JlyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAIIICHHUS.

O61mmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETICHU
OKMCIJIEHUS.

A30T, pacripocTpaHeHHE B TIPUPO/Ie, PU3UUECKUE U XUMUYECKHE CBOMCcTBA. KpyroBopoT a3oTa B mpupo/e.
AMMUak, ero Gu3NYECKUe ¥ XUMUICCKUE CBOMCTBA, MOTy4YeHHe U TpuMeHeHne. Colli aMMOHHS, UX
¢du3nveckre 1 XUMHYECKHE CBOMCTBA, MpUMeHeHue. KadecTBeHHas peakiyust Ha HOHbl aMMOHHUsI. A30THas
KHCJIOTa, e€ MmosyueHue, GU3nIecKue 1 XUMHUECKUE CBOICTBA (00IIME KaK MPEJICTAaBUTENS Kilacca KHCIIOT U
cnenupuyeckne). Mcnoab3oBaHue HUTPATOB U COJICH aMMOHHUS B KAU€CTBE MUHEPATIBHBIX y100pEHUH.

XUMHYecKoe 3arpsisHeHUE OKPY KaroIel Cpeibl COSANHEHNUAMHE a30Ta (KUCIOTHBIE IO/, 3arps3HECHHIE
BO3/1yXa, TIOYBHI 1 BOJOEMOB).

docdop, amnorponHsle Moaudukanuu gochopa, pusnueckue U XuMudeckue cBorcTBa. Okcua
dochopa(V) u bochopnas kucinora, puznyeckre U XUMUYECKUE CBOWCTBA, MoTyueHue. Vcrnonp3oBanue
¢dochaToB B kKauecTBe MUHEPAIBLHBIX YA0OPCHHIA.

O6mas xapakrepuctuka 35eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHHUS.

VYrnepon, amioTponHbie MoaU(UKAINK, pacpoCTpaHeHHE B IPUPOAE, (PU3HUECKUE U XUMUYECKUE
cBoiictBa. Ancop6uus. KpyroBopot yrinepoza B mpupoze. OKCHIbI yriepoaa, ux GU3NnIecKue i XUMHIECKHe
CBOIICTBa, NEHCTBUE HA KUBBIE OPTraHU3MBI, MTOJyYeHHUE U TIPUMEHEHUE. DKOIOTUYECKUE MPOOIEMBI,
CBsi3aHHBIE ¢ okcuaoM yraepoaa(lV); runoresa rinodabHOTO MOTEIUICHHS KIIMMaTa; TapHUKOBBIN 3 QeKT.
VYronbHast KUCJIOTa U €€ COJH, UX PU3NYECKUE U XMMUYECKHE CBOMCTBA, OIy4YeHHE U IPUMEHEHHE.
KauecTBenHas peakuus Ha kapOoHaT-HOHBL. Vcnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBILIIIEHHOCTH U CETTbCKOM XO35MCTBE.

[TepBoHauabHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX yriiepoa (MeTaH, 3TaH,
STUJICH, alleTUJICH, ATAHOJI, TTUIEPUH, YKCYCHasl KucioTta). Ux coctaB u xumuyeckoe ctpoenue. [lonstue o
OMOJIOTMYECKH BKHBIX BEIIECTBAX: )KUpaX, ONKax, YIIIEBOAaX — M UX POJIH B KU3HU YETIOBEKA.
MatepuanbHOE €AMHCTBO OPTAHUYECKUX U HEOPTAHMUECKUX COCIMHEHMIA.

Kpemnwii, ero ¢pusznueckue 1 XUMHUECKUE CBOMCTBA, TIOJMy4YeHHE U MpuMeHeHne. COeTMHEeHMs] KPEMHUS B
npupoze. Odume npencrapnenus o6 okcuae kpemuusi(IV) n kpemuaueBoit kuciore. CHIIMKATBI, UX



HCIIOJIb30BaHUE B OBITY, MEIHMIIMHE, TIPOMBIIUICHHOCTH. BakHEHIIHE CTPOUTEIIBHBIEC MaTePUAITBI: KEPAMHUKA,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiieMbl 6€30MacHOT0 UCIIONIB30BAHUS CTPOUTEIBHBIX MAaTEPHUATIOB
B [IOBCEIHEBHOM KU3HMU.

XUMUYECKUH KCTIEPUMEHT: U3ydeHne 00pa3I[0B HEOPraHNYECKHUX BEIIECTB, CBONCTB COJSHONM KUCIIOTHI;
MIPOBEJICHNE KaU€CTBEHHBIX PEAKIIMI Ha XJIOPUI-UOHBI U HAOI0IeHUE PU3HAKOB UX MPOTEKAHMUSI; OTBITHI,
oTpaxaromue Gpu3nueckue 1 XMMUYECKUEe CBOMCTBA FAJIOTEHOB M UX COSIMHEHHM (BO3MOXKHO HCIIOIb30BaHHE
BHJICOMAaTEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHUIOB (TAJIOTCHUIOB); 03HAKOMJICHHE C 00pa3aMu
CephI U € COeTMHCHUSAMH (BO3MOXHO HCIIOJIB30BaHKUE BHACOMATEPHAJIORB); HAOIOICHHE TTpoIiecca
o0yrnuBaHus caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHONM CEPHON KHUCIOTHI, U3yUYeHHE XUMUYECKIX
CBOMCTB pa30aBIICHHOW CEPHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON PeaKIMK Ha CyIb(haT-uoH
HaOII0/IcHUE TIpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMHU CBOMCTBaMH a30Ta, (hochopa u ux
CoeTMHEHUH (BO3MOYKHO MCITOJIb30BaHNE BHICOMATEPHAIOB), 00pa3amMu a30THBIX U (OChHOPHBIX
yA0OpeHuit; mojyuyeHue, cooupaHue, pacrio3HaBaHHe U U3yYEHHUE CBOIICTB aMMHaKa; MPOBEACHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHUA U (ocaT-uoH U U3yUYeHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICIICTBIE KOHLIEHTPUPOBAHHON a30THON KHUCIIOTHI ¢ MEJIbIO (BO3MOKHO HUCIIOJIb30BAHNE
BHJICOMATEPHAIIOB); U3yUYECHHUE MOICIICH KPUCTATMICCKUX PEIIETOK anmasa, rpaduta, Qysepena;
03HAKOMJICHHE C MPOIIECCOM aICOPOIIUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YTJIEM U yCTPOMCTBOM
MIPOTUBOTa3a; Moy4eHue, CoOupanue, pacrno3HaBaHue U U3yUYeHUE CBOWCTB YTIIEKUCIIOrO I'a3a; MpoBeACHNE
KaueCTBEHHBIX peaklnii Ha KapOOHAT- U CUJIMKAT-UOHBI M U3yUYEHHE MPU3HAKOB UX MMPOTEKAHUS;
03HAKOMJICHHE C MPOAYKLHEH CHIIMKATHON MPOMBIIUIEHHOCTH; PEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxHe1ne HeMeTauIbl U UX COSTUHEHUS.

MeTtanuabl 1 UX coeAMHEHHUS

OO01mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUH UX MOJIOKEHUS B
[Tepuonnueckoii cucreme xumuueckux snemenToB J[. . MenaeneeBa u ctpoenus aromoB. CTpoeHHe
MeTaiioB. MeTtannuueckas CBsI3b U METAJUTMUECKast KpUCTaTNUYecKas perérka. DIeKTPOXUMUUECKUH psif
HanpsDKeHUH MeTamioB. PU3NUECKUEe U XMMUYECKHE CBOMCTBA MeTaiuioB. O01ie crocoObl MoIyYeHHs
MeTaiioB. [IoHsATHE 0 KOPPO3UHN METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT Koppo3uu. Cruiassl (CTalb,
YyTyH, TIOpaTIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIIIIICHHOCTH.

[[lenounbie MeTaiuIbL: TTONIOKEHUE B [lepronnueckoit cucreme xumuueckux 3iemeHToB [1. 1. Menneneena;
CTPOEHHE UX aTOMOB; HaXOXxAeHUE B pupojae. Pusnueckrue 1 XMMUUYECKUE CBOMCTBA (HA IPUMEpPE HATPUS U
kanus). OKCUabl U TUIPOKCUIBI HATPUS U Kanud. [I[puMeHeHne men0uHbIX METaJUIOB U UX COCIMHEHUM.

[[lenoyHO3eMENBHBIE METAIUIBI MArHUM M KaJIbLM: TTOJI0KEHUE B [leproanueckoil CucTeMe XUMUYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKACHHE B ipupoae. Pru3ndeckne 1 XUMUYECKUE
CBOMCTBA MarHus U KaJblusl. BaxxHenmme coemuueHns KanbIus (OKCUI, TUAPOKCHI, COyH). JKECTKOCTD
BOJIBI U CITOCOOBI €€ yCTpaHEHHH.

Asnromunmit: monoxenue B [lepronnueckont cucreme xummueckux 3yemMeHToB 1. . Menneneena;
CTpPOEHHE aToMa; HaXOXKJeHUE B mpupoje. Puznyeckrue 1 XUMUIECKUE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE
CBOICTBa OKCHJIA ¥ TUAPOKCUIA aTIOMUHUSI.

Keneszo: monoxenue B [lepronuueckoit cucreme xumuueckux 3nemeHToB . . MenneneeBa; crpoeHue
aToMa; HaXO0XKICHHEC B npnpone. q)I/I?;I/IquKI/Ie U XUMHNYCCKUC CBOﬁCTBa JKeJie3a. OKCI/IILI)I, FI/II[I)OKCI/IILI)I " COJIn
skenesa(ll) u xeneza(Ill), ux coctas, CBOMCTBA U TIOJIyYCHHE.

XUMUYECKUH KCTIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMyi METAJJIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBAMH; U3yUCHHUE PE3YyJIbTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIIOIB30BAHKUE BUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOICUCTBHS OKCHUA KaJIbIU U HATPHS C BOJOH (BO3MOXKHO HCIIOJIH30BAHHE
BHJIEOMATEPHAJIOB); UCCIEAOBAaHUE CBOMCTB KECTKOM BOJIBI; MTpoOLiecca TOPEHHUS JKelle3a B KUCTIOPOe
(BO3MOXHO HCTIOIB30BAHUE BUICOMATEPUATIOB); MPU3HAKOB MTPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA NOHBI



(Marawms, KanbIus, aTFOMAHAA, IMHKa, xene3a(ll) u xeneza(Ill), meau(1l)); Habmonenne u onucanue
MPOIIECCOB OKPAITUBAHMS TUTAMEHU HOHAMHU HATPHS, KaJHsl U KaIbIUs (BO3MOXKHO HCIIOJIh30BAHUE
BUJICOMATEPHAJIOB); UCCIICIOBaHNE aM(OTEPHBIX CBOMCTB I'MJIPOKCHIA ATFOMHHUS M THIPOKCUIA ITUHKA,;
pellIeHHE YKCIICPUMEHTAIBHBIX 3a/1a4 110 TeMe « BaxkHelie MeTauibl B UX COCTMHCHUS.

XuMud H OKpy:KamoLas cpeaa

Hossie maTepuansl 1 TexHoJIOrMU. BemecTBa u MaTepuassl B TOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBke. bezonacHoe ucnoab30BaHUE BEIIECTB M XUMUYECKUX peakuuil B ObITy. [lepBast momors npu
XUMHUYECKUX OKOTax U OTpaBlieHUsIX. OCHOBBI 3KOJIOTMUECKOM TPaMOTHOCTU. XUMHUUYECKOE 3arpsi3HEHUE
OKpY’Karolieu cpesl (rpeaesibHas gonyctumas Konuentpanus semects — [1JIK). Ponb xumuu B pemenuun
9KOJIOTHYECKUX TIPOOIIEM.

[IpupoaHbie HICTOYHUKH YTIIEBOAOPOIOB (yToJib, IPUPOIHBIN ra3, HEPTH), MIPOAYKTHI UX MEPepadbOTKH, UX
POJIb B OBITY U IPOMBILIUIEHHOCTH.

XUMHUYECKUI SKCIIEPUMEHT: N3y4eHHE 00pa3IioB MaTepHaJIOB (CTEKIIO, CIIIIABBI METAJIIOB, TIOJIMMEPHBIC
MaTepuabl).

MesknpeamMeTHble CBSI3H

Peanu3zanust MeXnpeaMETHBIX CBA3€H MPU U3yUYEeHUU XUMUU B 9 Kilacce OCyIIeCTBIsSETCS yepes
UCTIONTb30BaHUE KaK 00X €CTECTBEHHO-HAYYHBIX TIOHATUHN, TaK W MOHATHH, SBISIOMUXCS CUCTEMHBIMH JIS
OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA. Peanu3atus MexXnpeIMETHBIX CBS3EH MpU N3yUeHUN
XUMUH B 9 KJacce OCYIIECTBISIETCS Yepe3 UCII0JIb30BaHNE KaK OOIINX €CTEeCTBEHHO-HAYUHbIX MTOHITHMA, TaK U
MOHSTUH, SBISAIOMIUXCSA CUCTEMHBIMU JUISI OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYUHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, AaHAIHU3, CUHTE3,
KJaccuukanus, MepuoANIHOCTh, HAOIOICHHE, SKCTICPUMEHT, MOJICTMPOBAHNE, H3MEPEHHUE, MOICITb,
SIBJICHHE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MATEPHATIBI.

®dusuka: Matepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI, PAAUOAKTUBHOCTb,
MOJICKYJIa, AIEKTPUICCKUI 3apsi/l, TPOBOJHUKH, ITOTYTIPOBOTHHUKH, JUIIEKTPUKH, POTOITEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas PEeIETKa,
CIIJIaBBbI, (1)I/I3I/I‘IGCKI/I€ BECINYNHBI, CIUHUIIBI I/I3M€peHI/I$I, KOCMHUYECCKOC HpOCTpaHCTBO, IIJTAHETHI, 3Bé3£[BI,
Comnnre.

Buonorus: porocunTes, npixanue, ouochepa, IKOCUCTEMa, MUHEPAIbHBIE YI00PEHHS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATENIbHBIE BEIIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIb, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOMIaeMbIe, TOILUINBO,
BOJIHBIE PECYPCHI.



IIVTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenne xumun B 8-9 kiiacce HampaBjeHO Ha JTOCTH)KEHUE 00YUYaIOIUMUCS JINYHOCTHBIX,
METAINpPEeIMETHBIX U MPEIMETHBIX PE3YIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS POrpaMMbl OCHOBHOT'O 00I1IEr0 00pa30BaHuUs JOCTUTAIOTCA B X0/1€
0o0yueHHs] XMMHUHU B €IMHCTBE y4eOHOI U BOCTIUTATEIbHOM JiesTebHOCTH OpraHu3aliy B COOTBETCTBUU C
TPaTUIIMOHHBIMH POCCUICKMMH COLMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHATHIMU
B OOIIIECTBE MPaBMJIaMU U HOPMAaMHU TIOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COLIMATTN3aMH 00yUarOMIUXCsl.

JIM4HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTproTHYEeCKOro BOCIIMTAHUS

1) HIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY U HAyYHOMY HACJIEIHIO,
MOHWMAHUS 3HAYEHUSI XUMUYECKON HayKU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIA/IETh
JIOCTOBEpHOM MH(MOpMaIEel 0 MePeIOBBIX JOCTHKEHHUIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

I'paxaaHCKOro BOCIMTAHUS

2) MMPpEACTAaBJIICHUA O COLMMAJIBHBIX HOpMax M NnpaBujiax MCKINIHOCTHBIX OTHOILIEHUU B KOJIJICKTHUBCE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, YIEOHO-HUCCIIEI0BATEIbCKOM, TBOPUYECKOM 1
APYrux BUJax ACATCIbHOCTU; TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOU ACATCIIBHOCTH MTPH BBINTOJIHCHUN
y4eOHBIX, I03HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUH yUE€OHBIX MPOEKTOB,
CTPCMJICHUS K B3aMMOIIOHUMAHWIO U B3aMMOIIOMOIIU B ITPOLIECCEC 3TOU y‘-ICGHOﬁ ACATCIIBbHOCTH, TOTOBHOCTHU
OIICHUBAThH CBOE MTOBEJCHUE U NOCTYIIKM CBOMX TOBAPHILEH C MO3UIIMN HPABCTBEHHBIX U MTPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCEICTBUI MOCTYIKOB;

IlenHOCTH HAYYHOI'O TO3HAHUSA

3) MUPOBO33pEHYECKUX MTPEACTABICHUH O BEIIECTBE U XUMUYECKOM peakluu, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJIAIOLIUX OCHOBY JJIsl IOHUMAHUs CYITHOCTH HAy4YHOU
KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aHMOCBSI3IX
YeJIOBEKA C IIPUPOAHOU CPEAOH, O POJIM XUMUHU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

4) no3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIyY€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOTaeMBIX MTPOLIECCOB U SBJICHUIA;

5) no3HaBaTenbHON, UHHOPMAITMOHHON M YUTATEIBCKOM KYJIbTYpPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSTEIILHOM PabOTHI ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM JTUTEPATYPOH, JOCTYIHBIMH TEXHUYECKHUMHU
cpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

6) nHTEepeca K 00YUYEHUIO U MO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUI0, TPOEKTHON U MCCIIEI0BATENBCKOM IEATENbHOCTH, K 0CO3HAaHHOMY BbIOOpY
HaMpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJibHEHIIEeM;

DopMHUPOBAHUA KYJIbTYPbI 310P0Bbs

7) 0CO3HaHUS IEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 KU3HU, OCO3HAHUS MOCJIEICTBUN U HETPUATHUS BPEIHBIX NPUBbIYEK (YHOTPEOIECHUSA
aJIKOT0JIs, HAPKOTUKOB, KYPeHHs), HEOOXOAMMOCTH COOJIIOICHHS TPAaBUI 0€30MaCHOCTH NP 0OpaIleHUH ¢
XMMHUYECKHMHU BEIIECTBAMH B OBITY M pealbHON JKU3HU;

Tpynosoro Bocnutanus
8) nHTepeca K MPaKTUYECKOMY M3YUYEHHIO Mpodecchii U TpyAa pa3iIndyHOro poja, yBaKeHUE K TPYAY U



pe3yabTaTaM TPYIOBOH e TEILHOCTH, B TOM YHCIIEC HA OCHOBE IIPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHOT'O BHIOOPA WHIUBUYATIBHOM TPAEKTOPUH MPOIOIHKEHUS 00pa30BaHHS C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH; YCIEITHON
po(heCcCHOHATLHOM JISATEIIFHOCTH W Pa3BUTHS HEOOXOUMBIX YMEHHUH; TOTOBHOCTh a/IalITUPOBATLCS B
npodeCCHOHATILHOM Ccpejie;

JKOJIOTHYEeCKOT0 BOCIIUTAHUS

9) 5KOJOTMYECKH 11E€TIECO00Pa3HOTr0 OTHOIIECHUS K MPUPOJIE KaK UICTOUHUKY >KU3HU Ha 3eMiie, OCHOBE e&
CYILLIECTBOBaHMsI, IOHUMaHUs LIEHHOCTH 3J0POBOT0 U O€30I1aCHOr0 00pa3a >KU3HU, OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U TICHXHUYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOACHNUS
npaBui 6€30MacHOr0 MOBEACHUS IIPU PabOTE C BELIECTBAMH, A TAKXKE B CUTYALUAX, YTPOXKAIOLINX 370POBBIO
W SKU3HM JTIOJCH;

10) cnocoOHOCTH MPUMEHATH 3HAHMSL, OTy4YaeMble IPU U3yUEeHUH XUMHUH, JUTSl peLLICHHs 3a]1a4, CBSI3aHHbBIX
C OKPY’KaroIlley MPUPOTHOMN CPEIOH, MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOU KYJIBTYPbI, OCO3HAHUS
r1100aJIbHOTO XapaKkTepa 3KOJIOrMYECKUX Mpo0iIeM U MyTel uxX peleHus NocpeiCTBOM MeToA0B Xumun; 11)
JKOJIOTMYECKOTO MBIIUICHHS], YMEHUS PyKOBOACTBOBATHCS UM B ITI03HABATEIbHOW, KOMMYHHUKAaTUBHON U
COLIMAJILHOM ITPaKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocTaBe MeTanpeMeTHBIX Pe3yJIbTAaTOB BBIACIAIOT 3HAYUMBIE U1 (POPMHUPOBAHHUS MUPOBO33PEHUS
oOl1ieHayyHble IOHATHS (3aKOH, TEOPHs, IPUHIIMIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIp.),
KOTOpbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUH U3
3THUX MPeIMETOB (POPMHUPOBATH MIPEJCTABICHHUE O LIEJIOCTHOM HAyYHON KapTUHE MUPA, U YHUBEPCATbHBIC
yueOHbIe JeicTBU (IT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIE), KOTOPhIE 00€CIIeYNBAIOT
(dbopMUpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYLIECTBICHUIO YUeOHOM
JIeSTEIIbHOCTH.

MeTtanpenmeTHble pe3yIbTaThl OCBOEHUS 00pa30BaTEeIbHOM MPOrPaMMBbI 0 XUMHUU OTPaAXKaroT OBJIaICHHE
YHUBEPCAIBbHBIMU [T0O3HABATEIbHBIMU IEUCTBUAMHU, B TOM YHCIIE:

ba3oBbIMH J10rHYeCKUMH 1€ CTBUSIMHU

1) yMeHHeM KCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUIEHUS TPU OCBOCHUU 3HAHUN: PACKPBIBATH CMBICT
XUMHUYECKHUX MOHATUHN (BBIIEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh B3AUMOCBS3b C JPYTUMHU
MOHSTUSIMH ), UCTIOIb30BATh MOHATHUS AJIs1 OOBSICHEHUS OTACIBHBIX ()aKTOB U SIBJICHUN; BEIOUPATh OCHOBAHUS
U KPUTEPUU 175 KJIacCU(PHUKAIIUN XUMUYECKUX BELIECTB U XUMUYECKHUX PEaKIIHii; yCTaHABIUBATh MPUUYUHHO-
CJIEJICTBEHHBIE CBSA3H MEKIY 00bEKTaMU N3YUEHUS; CTPOUTH JIOTHUECKUE PACCYKIECHUS (MHIyKTUBHBIE,
JeAyKTUBHBIE, 110 aHAJIOTUH); IeJaTh BHIBOJBI U 3aKIIOUCHHUS,

2) yMeHHEM NMPUMEHSTH B Mpoliecce MO3HAHUS MOHATHUS (TIPEMETHBIE U METaIlpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH, TPEOOPA30BbIBATH IIUPOKO IPUMEHIEMbIE B
XUMHUH MOJIeNIbHBIE MPEACTABIECHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIeMEHTa), XUMHUYeckas (opMmyia u
ypaBHEHHE XUMHUYECKON peaKklMi — MPH PEIIeHNH YueOHO-TI03HaBaTeNbHBIX 3a]a4; C yUETOM 3TUX
MOJIETIbHBIX MPEACTABICHUHN BBISABIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU N3YYaeMbIX
00BEKTOB— XMMHMYECKUX BEIIECTB U XUMUYECKUX PEaKUUi; BBISBISATH 001IME 3aKOHOMEPHOCTH, TIPUYUHHO-
CJIEJICTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3yUaeMbIX MPOLIECcaxX U SBJICHUIX; MIpeaaratb KpUTepuu AJis
BBISIBJICHHSI TUX 3aKOHOMEPHOCTEHN U MMPOTUBOPEUHUIT; CAMOCTOSITENIFHO BHIOMPATH CIIOCO0 pelieHus: yueOHon
3aj1a4yM (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh Hanbosee NOaXOASAMNN ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB);

Ba3oBLIMH HcCI€10BATEILCKUMH T€HCTBUAMHU



3) yMeHHEeM UCIIOIh30BATh TOCTABICHHBIC BOIPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHMS, 8 TAKXKE B
KAueCTBE OCHOBBI Ul ()OPMHUPOBAHUS THIIOTE3BI 110 POBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHI;

4) npuoOpeTeHue onbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMHU U IPOBEACHUIO YYCHUYECKHX SKCIIEPUMEHTOB:
yMEHHe HaOII0aTh 3a X0J0M IpolLiecca, CAMOCTOSTENIFHO ITPOTHO3UPOBATH €TI0 Pe3yNIbTaT, (POPMYIHPOBATH
00001IeHHs 1 BBIBOIBI [0 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, HCCICAOBAHUS, COCTABISITH OTYET O
IpoieJIaHHOM padoTe;

Paboroii c undopmanuei

5) ymMeHueM BbIOUpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH MH(GOPMALIMIO PA3IHUHBIX BUIOB U (hOpM
MPEJICTaBICHHUS, TTOy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTEpATypa XUMHUYECKOTO
coJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTUUECKH OIEHUBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYI0 HHPOPMAITHUIO;

6) yMEHHEM MIPUMEHSITh pa3INuHbIe METObI U 3alPOCHI IPH MOKUCKE U 0TOOpe nHOpMauu U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX ISl BHIITOJIHEHUS! YUEOHBIX U TO3HABATENbHBIX 3a]1a4 onpe! |
JENEHHOTO THIA; TPUOOPETEHUE OIbITa B 00JACTH MCTIOIb30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT i1, OBJIa/IeHUE KYJIbTYypOil aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTUMANIbHYIO (OpMY MpeAcTaBIeHUS HHPOPMAIUHN U WLTIOCTPUPOBATH
peliaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, [uarpaMmmamu, IpyrumMu popmamu rpa@uku u ux
KOMOHWHAIASIMHU;

7) yMeHHEM UCIOJIb30BaTh U aHAJIM3UPOBATH B IIpoliecce YUeOHOM U HCCIIeI0BaTEIbCKOM NeTEIbHOCTH
MH(GOPMAIIMIO O BIUSHUN MPOMBIIIIEHHOCTH, CEJIBCKOT0 X035HUCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKPYXaIOIIEeH TPUPOIHOU CPEIbL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeiCTBHSIMH

8) ymeHHeM 3a7aBaTh BOMPOCHI (B X0JI€ IMAJIOTa U/HITU TUCKYCCUH) IO CYIIECTBY 00CYKIAEMOI TEMBI,
(bopMyIIHpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTENIBHO BBITTOJIHEHUS MTPEI0KEHHON 3a1auH;

9) npuoOpeTeHre ONbITa MPE3CHTAIIMH PE3YIHTATOB BHIMOJIHEHUS XUMHUUECKOTO SKCIICPUMEHTA
(J1abopaTOpHOTO OMBITA, TA0OPATOPHOU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

10) 3aMHTEpeCcOBaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU IM03HABATEILHON M UCCIIEI0BATENILCKOM
JESTEIbHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPoOIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTJIACOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPIMHAIIUS COBMECTHBIX JICHCTBUH,
orpeziesieHne KPUTEPUEB TI0 OILICHKE Ka4eCTBA BBHITIOJTHEHHON pabOTHI U 1Ip.);

YHuBepcaabHbIMH PeryJIITUBHbIMHU el CTBUAMH

11) yMeHueM caMOCTOSITENIbHO OMPENENTh e 1eATeIbHOCTH, IJIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIMPOBATH U NMPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO AEATEIBHOCTD, BRIOMpPATh Hanbosee
s exTuBHBIC CITOCOOHI peleHrs YIeOHBIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIIATh WIIN
KOPPEKTUPOBATh IPEII0KEHHBIN aITOPUTM JAEUCTBUM IPU BBIIIOJIHEHUH 3aJaHUI C Y4ETOM IOJIy4ECHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BEKTaX — BEUIECTBAX U PEaKIMSIX; OLICHUBATh COOTBETCTBUE TOTYUYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) yMeHUEM HCTIONB30BaTh U AHATU3UPOBATH KOHTEKCTHI, MpeyiaraeMble B YCIIOBUH 3a/1aHUN.

INPEAMETHBIE PE3YJBbTATDBI

B cocTaBe nmpeaMeTHBIX Pe3yJIbTATOB 110 OCBOSHUIO 0053aTEIILHOTO COICPIKAHHMS, YCTAHOBICHHOTO JAHHON
npUMepHOU paboyeil MporpaMMoi, BBIJENAIOT: OCBOCHHBIE O0YUYAIOIUMUCS HAYYHbIC 3HAHUS, YMEHUS U
CIoCcoOBI ACUCTBUM, CTICTIM(PUIECKHIE [T IPEAMETHON 0051aCcTH « XUMUS», BUJIBI IEATEIHHOCTH 110
MOJIYYEHUIO0 HOBOTO 3HAHMS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U
HOBBIX CUTYyaIUsX.



[IpenMeTHbIe pe3ybTaThl OTPAKAIOT CPOPMUPOBAHHOCTD Y O0YUAIONINXCS CIETYIOMINX YMEHU:

8 KVIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKHUX OHATUN: aTOM, MOJIEKYJIa, XUMHUECKUN JIEMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJJHOPOAHASI M HEOHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS
aTOMHAasl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi 10JIs
XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM, OKCH]I, KICIIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCICHHS, XUMHUECKasl peakius, KiacCuPUKaIUsI peakluii: peakuu
COCIIMHEHUS], PEAKIIUU PA3IOKCHHUS, PEAKIIUH 3aMEIICHUS, PEaKIIH 0OMEHa, DK30- U SHAOTEPMHUECKUE
peakuu; TeTroBoi 3(h(HEKT peakuu; SApo aToMa, dJICKTPOHHBIN CII0N aTOMa, aTOMHAsi OpOUTAITh, PaHyC
aToMa, XUMUYECKas CBS3b, MOJIAPHAs M HETOJIpHAsi KOBAJICHTHAs CBS3b, HOHHAS CBSI3b, HOH, KATHOH, AaHUOH,
pacTBOp, MaccoBas A0 BellecTBa (MPOLEHTHAs KOHLEHTPallKs) B pacTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX MOHATUH (CM. T. 1) ¥ IPUMEHSTH 3TU TOHATHUS
MIPU OMHMCAHHUH BEIIECTB M UX MPEBPAIICHUI;

3) ucnonv3osams XUMUYECKYIO CUMBOJIHMKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB M YPABHEHUI XUMHUECKHUX
peaKuuii;

4) onpedensams BaJCHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX; CTENICHh OKUCTICHUS
AIIEMEHTOB B OMHAPHBIX COCTMHEHHSAX; IIPUHAICKHOCTH BEIIECTB K ONPEIEIEHHOMY KJIACCy COCTUHEHUH 110
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAs! M HOHHAs) B HEOPTaHMUECKUX COCTUHEHHUSIX;

5) packpwvieams cmobica [lepuoanueckoro 3akona [1. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHKE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB OT MX Mo0KeHud B [lepuognueckoit
CHCTEME; 3aKOHOB COXPaHEHUsI MaCcChl BEUIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTepu30BaTh TabauuHyto popmy llepruonnyeckoil cucteMsl
XUMHYECKHX JIEMEHTOB: pa3NyaTh MOHATUS «TJaBHas noarpynmna (A-rpymnma)» u «mododnas moarpymnmna (b-
TPYIIa)», MaJibie ¥ OONBIINE MEPHUOJIBI; COOTHOCUTh 0003HAYECHHMSI, KOTOPHIE UMEIOTCSI B TaOIHIIE
«lIepuopnyeckas cucrema XuMudeckux siaemeHToB Jl. 1. MeHaeneeBa» ¢ 4UCI0BBIMY XapaKTEpUCTUKAMU
CTPOEHHS aTOMOB XUMUYECKHUX IEMEHTOB (COCTaB U 3apA[ sApa, 00IIee YUCIO 3JIEKTPOHOB U
pacrpeiesieHue UX MO 3JIEKTPOHHBIM CII0SIM);

6) knaccuguyuposams XUMUYECKUE DJIEMEHTBI; HEOPIraHUYECKUE BEIIECTBA; XUMUUECKHUE peakuu (1o
YHCIy U COCTaBY yUaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P heEKTy);

7) xapaxmepuzosams (onucviéams) OOITNE XUMHUYECKUE CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPIK1ask OMHMCAaHNE IPUMEpPaMH MOJICKYJISIPHBIX YPAaBHEHHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIN;

8) npoenosupoeams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa; BOZMOKHOCTH
MPOTEKAaHUsI XUMHUYECKUX MPEBPAICHUN B PA3IUYHBIX YCIOBUSIX;

9) eviuucaAMbL OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJIO
XHUMHUYECKOT0 3JIeMEHTa 1o (opMyJie COeTMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE; MPOBOIUTH
pPacy€ThI 10 YPABHEHHUIO XMMUYECKOMN peaKIuu;

10) npumensimes OCHOBHBIE OTIEPALIUU MBICIUTEILHON NESTEIBHOCTH — aHaJIN3 U CUHTE3, CPABHEHHUE,
000011eHIE, CHUCTEMATU3AIUIO, KIacCU(PHUKAINIO, BBISBICHUE IPUINHHO-CIICICTBEHHBIX CBSI3eH — st
M3YyYEeHHS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKINii; €CTECTBEHHO-HAYYHbIE METO bl TO3HAHUS —
HaOII0IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peatbHBIH U MBICIICHHBIH );

11) cnedoosams ipaBUIaM TOJIB30BAHUS XUMUYECKON TTOCYI0N M TAOOPAaTOPHBIM 000PYIOBAHHEM, a TAKKE
mpaBuJiaM 0OpaIleHus C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIMSIMHE IO BBITTOJIHEHUIO 1a00paTOPHBIX
XUMHUYECKHUX OTBITOB IO TIOJYYECHHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOIa U KUCIOPOIa),
IIPUTOTOBJICHUIO PACTBOPOB € OIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOIO BELIECTBA; NIAHUPOBATh U
MIPOBOAUTH XMMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH U KUCIOT C TIOMOIIIBIO



WHIUKATOPOB (JTakmyc, (heHondTaaenH, METHIOPAHX U Jp. ).

9 KVIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMHUECKUI AJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELECTBO, CII0AKHOE BELIECTBO, BAJIECHTHOCTb, AIEKTPOOTPULIATEILHOCTD, CTENIEHb
OKHUCJICHUS, XMMHYECKasl peaKIusi, XuMU4ecKas CBsI3b, TEIUIOBOM 3(h(PeKT peakinu, MOJIb, MOJISIPHBIN 00bEM,
pPacTBOP; ANEKTPOJIUTHI, HEIJIEKTPOIHUTHI, HIEKTPOIUTHUECKAS JUCCOIMAIUS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJan3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpaTUMbIE PEAKINH, OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHHE, aJNIOTPOIIHSI,
aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJCHTHASI, NOHHASI, METAININYECKas ), KpUCTAJJINYECKas periéTka,
KOPPO3Usl METAIIJIOB, CIUIABBI; CKOPOCTh XUMUYECKOHN peakilnu, MPeAesIbHO TOMyCTUMAasi KOHIICHTPAIUs
(ITIK) Bemectna;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX MOHATUH (CM. 1. 1) ¥ IPUMEHSTH 3TU TOHATHUS
IIPY OIMCAHUM BEIECTB U UX MPEBPAIICHUN;

3) ucnonv3osamb XUMUYECKYIO CUMBOJIHMKY ISl COCTaBJICHUs (DOPMYIT BEIIECTB M YPABHEHHUI XUMHUECKHUX
peaKuuii;

4) onpedensms BaJCHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B COCTMHEHUSX PA3TUYHOTO
COCTaBa; MPUHAIJIC)KHOCTh BEILIECTB K ONPENEIEHHOMY KJIACcCy COeIMHEHUH Mo (opMyiaM; BUJL XUMUYECKOM
CBs3M (KOBaJICHTHAsI, MOHHASI, METAJTUYECKas) B HEOPraHMUECKUX COSTUHEHHSIX; 3apsi] HOHA TI0 XMMHUYECKOM
bopmyIie; xapakTep cpeabl B BOAHBIX PACTBOpaX HEOPraHMYECKUX COCIMHEHUH, THIT KPUCTATUINYECKON
PEIIETKY KOHKPETHOTO BEIECTBA;

5) packpwvieamwv cmwicn [lepuoanueckoro 3akona [1. 1. Menneneesa u 1eMOHCTPUPOBATH €0 MOHUMAHUE:
OMMCHIBATh U XapaKkTepru3oBaTh TabauuHyto Gopmy Ileproanueckoil cucreMbl XUMHUYECKUX JIEMEHTOB!
pa3nuyaTh NOHATHS «TJaBHas moarpymnmna (A-rpymnmna)» u «mobounas noarpymnna (b-rpymnmna)», Mansie u
00JIbIlIE IEPUO/Ibl; COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B TIEPUOANYECKOM TabHIle, C YNCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sapa, o01iee Yucio
AIIEKTPOHOB U pacIpeieSIeHUE UX M0 JIEKTPOHHBIM CIIOSIM); OOBSICHITH 001I[Me 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B Ipeeax MajblX EPUOI0B U INIaBHBIX MOATPYIII C
Y4ETOM CTPOEHHUS UX aTOMOB;

6) xknaccuguyuposams XUMUYECKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA; XUMHUYECKHE peakiuu (1o
YHCITy ¥ COCTaBY YYacCTBYIOIINX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3((DeKTy, 10 N3MEHEHHIO CTETICHEH
OKHUCJICHHUS XUMHYECKHX JJIEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATH) 00IKE U crIEU(PUUECKUE XUMHUUECKUE CBOMCTBA MTPOCTHIX U CIIOKHBIX
BEIIECTB, MOATBEPXKAast ONMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOLINX
XUMHUYECKHX PEAKIU;

8) cocmaenamob ypaBHEHUS ANEKTPOIUTUIECKON TUCCOLUAIIUN KUCIOT, IIEN0YeH U Colieil; MOTHbIC U
COKpallEHHBIE YPAaBHEHUS PEAKIMI HOHHOTO 0OMEHA; ypaBHEHHUS PEaKIUil, TOATBEPKAAIOIINX
CYILIECTBOBaHHE T€HETHUECKOM CBSI3U MEX/1y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

9) packpvisamsv cyuHocmb OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IOCPEACTBOM COCTABIEHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKLnid;

10) npoenosuposams cBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI; BO3MOYKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

11) 6viuucnsams OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIIO
XUMHYECKOI0 AJIEMEHTA 10 (hOpMyJie COeIMHEHUS; MACCOBYIO JIOJIO BELIECTBA B paCTBOPE; MPOBOIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON pPEaKIUu;

12) cnedosams nipaBUIaM TOJIb30BAHUS XUMUYECKON TTOCYI0N M TAOOpaTOPHBIM 000PYIOBAHHEM, a TAKKE

npaBuiIaM OOpaleHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU I10 BBITIOTHEHUIO JJA00OPATOPHBIX



XUMHUYECKHUX OTIBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHaKa M YTJIEKHUCIIOTO rasa);

13) nposooums peaxiyu, TOATBEPKIAIOIINE KAUeCTBEHHBII COCTAaB PAa3JIMYHBIX BEIIECTB: PACIO3HABATh
OTIBITHBIM TTyTEM XJIOPHI-, OpOMUI-, HOAU -, KapOoHaT-, (hochat-, CUIHMKAT-, CyIb(daT-, THIPOKCUI-NOHBI,
KaTHOHBI aMMOHHUS ¥ MOHBI H3yUYEHHBIX METAIIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX
BEIIIECTB;

14) npumensims OCHOBHBIE OIIEPALIUU MBICIUTEIBLHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
000011IeHNE, CUCTEMAaTU3AIINIO, BEISIBICHUE IPHYNHHO-CIICICTBEHHBIX CBS3EH — ISl U3YYCHUS CBOHCTB
BEIIECTB M XUMHUYECKUX PEAKLIUI; €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPEHHE,
MOJICIIMPOBAHKE, IKCTICPUMEHT (peasTbHBIN i MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE
8 KUIACC

Ne | HanmeHoBaHHe pa3jeaoB H TeM NPOrPaMMBbI Kounuectso yacon JuexTponnbie (nudposbie) 00pazoBaTebHbIE

n/n pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHe

padoTbl padoTbl

Paznen 1. [lepBoHavanbHble XUMHYECKHE OHATHS

1.1. | Xumusi — BakHast 06,1aCTh eCTECTBO3HAHHS H MPAKTHYECKOI AesITeIbHOCTH YeI0BeKa 5 0 2 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

1.2. | BemecrBa 15 1 0 https://resh.edu.ru/

U XMMHYEeCKHe peaKkuun http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

HWroro no pazaeny 20

Paznen 2. BaxHeiiue npeacTaBuTe/ 1M HEOPraHMYeCKHX BeLIeCTB

2.1. | Bo3ayx. Kucaopon. Ilonsitie 06 oxcugax 5 0 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/

2.2. | Bomopon. 5 0 1 https://resh.edu.ru/

IonsTHE 0 KHCJOTAX H COJISAX http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/

2.3. | KosinyecTBeHHbIE OTHOLEHHUSI B XHMHM 4 0 0 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.4. | Boga. PactBopsl. IlonsTue 06 ocHOBaHHSAX 5 0 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons




2.5. | OcHOBHBIE KJIACCHI HEOPTAHUYECKHX 11 1 1 https://resh.edu.ru/
COeIMHEeHMIi http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
HWroro no pazaeny 30
Pasnen 3. Ilepuoanyecknii 3axkon u Iepuoanyeckas cucreMa XuMH4YecKux dj1ementos /1. M. Menaeieesa.
Ctpoenne aToMoB. XUMH4ecKasi CBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIHI
3.1. | Iepuonuyeckuii 3axon u lepuoxnyeckast cucreMa xumudecknx 1ementos JI. M. Menpeneesa. Ctpoenue 7 0 0 https://resh.edu.ru/
aToma http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons http://www.periodictable.ru/
3.2. | Xumnueckas cBsi3b. OKHCIHTEJIbHO-BOCCTAHOBUTEIbHBIE PeaAKIHH 8 1 0 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
HUroro no paszeny: 15
Pe3epBHOE Bpems 3
OBILEE KOJUMYECTBO YACOB I10 [TPOI'PAMME 68 3 6
9 KJIACC
Ne | HaumeHoBaHue pa3aesioB H TeM NPOrPaMMbl KosmmyecrBo yacos JneKkTpoHHbIe (LHPPOBHIE) 00PA30BaTEIbHbIE PeCYPChI
n/n
BCEr0 | KOHTPOJIbHBIE Pa0OTHI | MPaKTHYECKHE PAOOTHI
Pazpen 1. BemiecTBo M XMMHYeCKHe peaKIUuu
1.1. | IloBTOpeHHe U yraayOJeHne 3HAHNI OCHOBHBIX pa3JesioB Kypca 8 kiacca 5 0 0 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKUX PeaKiHii 4 1 0 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
1.3. | DnekTposuTHYeCKas: qucconnanusi. XHMHYECKHe Peakui B pacTBopax 8 1 1 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons http://www.periodictable.ru/
Hroro no pazaemy 17




Paznen 2. HemeTasibl 1 X coeTMHEHUs

2.1. | Odmas XapaKTepUCTHKA XHMUYeCKHX 3J1eMeHTOB VIIA-rpynnsl. I'anorenst 4 0 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https:/iu.ru/video-lessons

2.2. | Odumas xapaKTepHCTHKA XHMHYeCKUX dj1eMeHTOB VIA-rpynmnbl. Cepa u eé coeqnHeHHst 5 0 0 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.3. | O0was xapaKTepuCTHKA XHMHUYECKUX 3JIeMeHTOB VA-rpynmnbl. A30T, hocdop U HX coeHHeHUsT 7 0 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https:/1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/

2.4. | Obwmast xapaKTepUCTHKA XUMHYECKHX 3j1eMeHToB [VA-rpynmnsi. 8 1 2 https://resh.edu.ru/
Yriiepoa U KpeMHHIi U UX COeITMHEHUS http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/

HUroro no pasueny 24

Pazen 3. MeTa/Libl M HX COeTUHEHUS

3.1. | O6uue cBOiiCTBA METAJLIOB 4 0 0 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

3.2. | BaxHeiilnne MeTALIbI M HX COCAMHEHUS 16 1 2 https://hij.ru/

http://c-books.narod.ru/

https:/1sept.ru/

https:/iu.ru/video-lessons http://www.periodictable.ru/

HWroro no pazaeny: 20

Pa3zgen 4. Xumust v okpy:kaomas cpeia

4.1. | BemecTBa M MaTepPHAJIBI B :KH3HH YeI0BeKa 3 0 0 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https:/iu.ru/video-lessons

HWroro no pazneny: 3

PesepBHOE Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7










YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

8 KVIACC

Xumus. 8 knacc/I'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«UznarensctBo«IIpocBenieHney;
9 KJIACC

Xumust. 9 knace/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIOHEpHOE OOIIECTBO
«3narensctBo«IIpocBemienney;

METOANYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

8 KJIACC

1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. I'abpuensia, 1. I'. Octpoymos, C. A. Cnankos).
2. Meroanyeckoe noco6ue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, 1. B. Akcénosa).

3. [Iporpamma kypca xumuu 1 8—9 kiaaccoB o0mieoOpazoBarenbHbIX yupexkaenuid (aBropsl O. C.
['abpuensn, C. A. Cnagkos).

4. Pabouas tetpanp. 8 kiacc (aBtopsl O. C. ['abpuenss, C. A. Cnankos).
5. Tetpaap 715 1aOOpPaTOPHBIX ONBITOB M MpaKkTUYecKuX padoT. 8 kiacc (aBropel O. C. ['abpuensy, 1. B.
Axcénona, 1. I'. OctpoymoB).

6. Xumus B TeCTax, 3aauax u ynpaxHeHusx. 8 kinacc (aBropsl O. C. 'abpuensn, Y. B. TpuryOuak). 7.
DnexTpoHHas popma yueOHHUKa.

9 KJIACC

1. Xumus. 9 knace. Yueonuk (aBropsl O. C. 'adpuensn, U. I'. Octpoymos, C. A. Craakos).

2. Meroandeckoe nocob6ue. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, 1. B. Akcénosa).

3. [Iporpamma kypca xumuu 1 8—9 kiaaccoB o01ieoOpazoBarenbHbIX yupexkaenuii (aBropsl O. C.
I"abpuensu, C. A. Cnagkos).

4. Pabouas tetpans. 9 knacc (aBropel O. C. 'abpuensH, C. A. Cnagkos).

5. Tetpaap 715 1aOOpPaTOPHBIX ONBITOB M MpaKkTUYecKuX padot. 9 kiacc (aBropel O. C. ['abpuensy, 1. B.
Axcénona, 1. I'. OctpoymoB).

6. Xumus B TeCTax, 3a1auax u ynpaxHeHusx. 9 knacc (aBropsl O. C. 'abpuensn, U. B. TpuryOuax). 7.
DnexTpoHHas popma yueOHHUKa.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

8 KUIACC

. Poccwuiickas anexktpoHHas mikona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumust v )ku3Hb»10 - https://hij.ru/

. [Ton6opHa nmuTepaTypsl o XxumMuuio - http://c-books.narod.ru/
. KXypnan " 1 cenrabpa" - https://1sept.ru/

. Undoypox - https://iu.ru/video-lessons

N N R W=

. C60pHI/IK cTaTe 0 XUMHYECKUX JJICMCHTAX, HJ'IJ'IIOCTpHpOB@.HHLIfI OIMMCAHUCM DKCIICPUMCHTOB. -



http://www.periodictable.ru

9 KVIACC

. Poccwuiickas anexktpoHHas mikona. - https://resh.edu.ru/

. "Anxumux" - http:/alhimik.ru

. Kypuan «Xumus u xxu3ab»io - https://hij.ru/

. [Ton6opHa nmuTepaTypsl o XxumMuuio - http://c-books.narod.ru/
. Kypuan " 1 cents6ps" - https://1sept.ru/

. Uadoypox - https://iu.ru/video-lessons

N N L B W N

. COOpHUK cTaTell 0 XMMHYECKUX 3JIEMEHTaX, HIUTIOCTPUPOBAHHBIN OMUCAaHUEM SKCIIEPUMEHTOB. -
http://www.periodictable.ru
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