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IHHOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma mo Xumuu i 00ydaromuxcst 8-9 KJIaccoB COCTaBJIeHa Ha OcHOBE TpeboBaHuid K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTesIbHONM MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus,
npezcTaBieHHbIX B DeepabHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaH/IapTe OCHOBHOI'O OOIIEro
00pa3oBaHus, C YIETOM PACHPENENCHHBIX TI0 KJIACCaM IPOBEPAEMBIX TPEOOBAHMUI K PE3YJIHTATAM OCBOECHHS
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIIETO 00pa30BaHUs M AJIEMEHTOB COJICPKAHUS,
MPEJICTABICHHBIX B Y HUBEpPCAILHOM KOJIM(UKATOpE M0 XUMUH, a Takke Ha ocHoBe [IpumepHoil mporpammbl
BOCIIMTAHMSA 00YUaOIIMXCS IPU MOIYYEHUH OCHOBHOIO 0011Iero o0pa3osanus u ¢ yuetom Konuenmun
MperoaBaHus y9eOHOTO MpeaMeTa « XUMUsD B 00pa30BaTeIbHBIX OpraHu3aiusax Poccuiickoit
Deneparun, peaau3yoLX 0CHOBHbBIE 0011e00pa3zoBarebHble nporpammel (yTB. Pemennem Komternn
Munnpocsenienus Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bknan yue6HOTO mpeaMeTa «XuMHS» B JOCTH)KEHHE IIeJIe OCHOBHOTO 001Iero 00pa3oBaHus 00yCIOBIEH
BO MHOI'OM 3HaUY€HUEM XMMUYECKON HayKU B MO3HAHUU 3aKOHOB IPUPO/Ibl, B PA3BUTUU IIPOU3BOJUTEIBHBIX
CHJI OOILIECTBA U CO3/ITaHMM HOBOM 0a3bl MaTEpUAILHON KYJIbTYpHI.

XUMHs KaK 3JIEMEHT CUCTEMBI ECTECTBEHHBIX HAYK PACIIPOCTPAHMIIA CBOE BIMSHUE HA BCE 00IACTH
YeJI0BEUECKOro CYILECTBOBAHMS, 3a/1aJ1a HOBOE BUAEHUE MUPA, CTajla HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYpbl, HEOOXOAUMBIM yCIOBHEM KM3HU OOIIECTBA: 3HAHNE XUMHUH CIYKHUT OCHOBOM JIJIst
(bopMHpOBaHUS MUPOBO33PEHHS YEJIOBEKa, €ro MPEICTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MHUPA; BAKHYIO
POJIb UTPAtOT POPMUpPYEMBIE XUMHEN MPEICTaBICHHS O B3aUMONPEBPAIICHUIX YHEPTHH U 00 IBOJIIOLIUN
BELIECTB B IPUPOJIC; COBPEMEHHAs XUMUS HAIlpaBJeHa Ha pelieHHe rI100aIbHbIX TPOOJIEM YCTOHYUBOIO
pa3BUTHSA YEJIOBEUECTBA — CHIPbEBOM, YHEPIETUUECKOM, MUILIEBON U KOJIOrMYECKON O€30MacHOCTH,
npo0JeM 3paBOOXPaHEHHUS.

B YCJIOBUAX BO3pAaCTAOIICTO 3HAYCHUA XUMUHA B JKU3HU 06HI€CTBa CYHICCTBCHHO ITOBBICHUJIACH POJIb
XHUMHUYCCKOI'O 06pa30BaH1/1;1. B mnane conuaiM3ali OHO ABJIACTCA OJHHUM U3 YCJIOBI/Iﬁ (I)OpMI/IpOBaHI/IH
HWHTCJUJICKTA JIMYHOCTU U TapMOHUYIHOT'O eé Pa3sBUTHAL.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUS HEOOXOAUMBI JJIsi IPUOOpETeHHs O0IIEeKYIbTYPHOTO
YPOBHSI, TIO3BOJISIOIIETO YBEPEHHO TPYIUTHCA B COLIMYME M OTBETCTBEHHO y4acTBOBATh B MHOTOOOpa3HOM
JKU3HU OOIIEeCTBA, I OCO3HAHUS BaKHOCTU Pa3yMHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO
IPYTHX, K OKpYy>Karollleld IpUpOIHOM cpesie, AJid IPaMOTHOTO OBEIEHUS IIPU UCIIOJIb30BAHUHU PA3IIUYHBIX
MaTepHaOB U XUMUYECKUX BEIIECTB B MOBCEHEBHOM JKU3HHU.

Xumudeckoe 00pa30BaHUE B OCHOBHOM IIIKOJIE SIBJISIETCS] 0230BBIM IO OTHOILIEHHIO K CHCTEME OOIIETO
XUMHYeCKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peajiu3yeT Npucylye oomeMy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPbIE OTPAXKaIOT rOCyAapCTBEHHbIE, OOIIIECTBEHHBIE U
WH/IMBUAYAJIbHBIE TOTPEOHOCTH. DTUM ONpEAEIAETCS CYITHOCTh OOIIEH CTpaTernu 00y4eHus, BOCOUTAHUS U
pa3BUTHA 00yUaIOMIUXCS CPEeICTBAMU Y4eOHOT0 IpeaMeTa « XUMUs».

Nzydenne mpenmera: 1) cnocoOCTBYET peanu3aiii BO3SMOXKHOCTEH I CaMOPa3BUTUS U (POPMUPOBAHHUS
KYJILTYPbI IMYHOCTH, €€ 00IIeH U (YHKIMOHATLHONH IPAMOTHOCTH; 2) BHOCUT BKIaJ B (JOPMUPOBAHKE
MBIIICHHAS 1 TBOPUECKUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB X CAMOCTOSITEIILHON YdeOHOU
ACATCIIBHOCTHU, SKCIICPUMCHTAJIbHBIX U UCCIICA0OBATCIILCKUX YMCHHﬁ, HCO6XOI[I/IMBIX KaK B HOBCGHHGBHOﬁ
JKU3HU, TaK U B MPO(ECCUOHAIBHON 1eATENbHOCTH; 3) 3HAKOMUT CO CHEIHU(PUKON HAYIHOTO MBILIUICHUS,
3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3MJIsAIa HA €IMHCTBO NPUPOIBI M YEIIOBEKA, SBISICTCS OTBETCTBEHHBIM



3TaroM B ((OPMUPOBAHUU €CTECTBEHHO-HAYUYHOU I'PAMOTHOCTH MOJIPOCTKOB; 4) CLIOCOOCTBYET
(OpMHPOBAHUIO IEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IIPUPOJIE, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOIbHUKOB.

Ha3BaHHbIC HAIIPABICHKS B 00YUYECHUN XMMHH 00€CIEUUBAIOTCA CIeUM(PHUKON COIEpKaHus IPEIMETa,
KOTODBIii SABJISETCS IIEJarOTHYECKH aJaNTUPOBAHHBIM OTPaKeHHEM 0a30BOi HAYKM XMMHUHM HA OIIPEIEICHHOM
JTare e¢ Pa3BUTHS.

Kypc xumun oCHOBHOM HIKOJIbI OPUEHTUPOBAH HA OCBOEHUE 00YYaIOIIMMHKCS OCHOB HEOPraHMYECKOM
XUMHH U HEKOTOPBIX TOHATUH U CBEIEHUI 00 OTJENbHBIX 00BEKTaX OPraHUYECKON XUMUH.

Crpykrypa coaepkanus npeamera chopMUpOBaHa HA OCHOBE CHCTEMHOTO MOAX0/1a K €0 U3YYEHHUIO.
CopepxaHue CKJIJbIBACTCS U3 CUCTEMbI OHATUNA O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CHCTEMBbI MOHSATHUI
0 XUMHUYECKOH peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI [0 MPHUHIUITY TOCIE0BATEIILHOTO
pa3BUTHUA 3HAHUI Ha OCHOBE TCOPCTUUCCKUX HpeI[CTaBHeHI/Iﬁ pa3HoOro ypOBHA: aTOMHO-MOJICKYJISIPHOTO
y4YEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS, YpoBHs [lepuoandeckoro 3akona /1. 1. MenaeneeBa kak
OCHOBHOI'0O 3aKOHAa XMMHUH, YUCHHUA O CTPOCHUU aTOMa U XUMHYECKOH CBsI3H, HpeJICTaBHeHI/Iﬁ 00
ANEKTPOIUTUUECKOMN AUCCOLMALINY BEMIECTB B pacTBOpax. TeopeTuueckue 3HaHHs pacCMAaTPUBAIOTCS Ha
OCHOBE IMIIMPUYECKH MOTYUYEHHBIX U OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCSA MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K JPYyTrOMY, BBIIOJIHSSA GYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEH MPAKTUYCCKOI0 NPUMCHCHUS U IMOJIYUYCHHA N3YyUACMbIX BCIICCTB.

Taxas oprannzanus copepkaHusi Kypca cliocoOCTBYET IPEACTaBICHUI0 XUMUYECKON COCTaBIISIIOILEH
HAYYHOM KapTHHBI MUpA B JIOTUKE €€ CHCTEMHON MPUpPObl. TeM caMbIM 00€CTIEYMBAETCS BO3MOKHOCTD
(dbopmHpoBaHus y 00yyaromuxcs HEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HaHMIO U METO/1aM TIO3HAHUS B
HayKke. Ba)XHO Takke 3aMETUTh, YTO OCBOCHHE COAEPKAHUSI Kypca MPOUCXOAUT C MPUBIICYEHUEM 3HAHUH U3
paHee N3y4eHHBIX KypcoB: «Oxpy:xaromuii Mmup», «buonorus. 5—7 kinacce» u «Puzuka. 7 knacey.

HEJU U3YYEHUSA YYEBHOI'O ITPEJMETA «XUMMUS»

K HampaBnieHuto nepBocTeneHHON 3HAYUMOCTH NIPU pealin3aly 00pa3oBaTeNbHbIX (QYyHKIUI
npeaMeTa« XuMUs» TPAIULIMOHHO OTHOCAT (POPMUPOBAaHHUE 3HAHUI OCHOB XMMUYECKOI HayKH KakK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JEATEIIBHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHl. 3a/1adya MpeaAMeTa COCTOUT B POPMUPOBAHUHN CUCTEMbl XUMUYECKUX 3HAHUN —
BaOXHEHIINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKUX TTOJIOKEHHH, JOCTYIHBIX 0000IIeHNI
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3pIka HAyKH, 3HAHUM O HAyYHBIX METOJAaX U3Y4YCHHMs BEILIECTB U
XMMHUYECKHX peakluil, a Takke B JOPMUPOBAHUM U PA3BUTUU YMEHHH U CIIOCOOOB AEATENbHOCTH,
CBSI3aHHBIX C TUVIAHMPOBAHNEM, HAOIIIOJICHUEM U MPOBEJICHUEM XUMHUECKOTO SKCIIEPUMEHTA, COOII0OICHUEM
MPaBHII OE30MACHOTO OOPAIIEHHSI C BEIIECTBAMU B TIOBCETHEBHOM JKU3HU.

Hapsity ¢ 9TUM Lieny u3y4eHus IPeAMETa B IPOrPaMME YTOUHEHBI M CKOPPEKTUPOBAHBI C YIETOM HOBBIX
NPUOPUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pa3zoBanus. CeroaHs B 00pa3oBaHUK 0c000 3HAUMMOM
IPU3HAETCS HAMPABJIEHHOCTH 00YYEHHs Ha Pa3sBUTUE M CAMOPA3BUTHUE JIMYHOCTH, HOPMUPOBAHHE €€
MHTEIUIEKTA ¥ 00IIed KyabTypbl. O0y4eHne YMEHUIO YUUTHCS U POIOJIKATL CBOE 00pa30BaHKE
CaMOCTOSITENIFHO CTAHOBUTCS OJIHOM M3 BaXKHEHUIINX (PYHKIMH y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM IpU U3yYEHUU MIpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEe 3HAaUeHNEe TPUOOpETH TaKkue
LIENIH, KaK:

— (opMHpOBaHUE UHTEIVIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBON K CaMOOOpPa30BaHMIO,
COTPYIHUUYECTBY, CAMOCTOSITEIbHOMY MIPUHATHIO PEIIEHHUH, CIOCOOHON alanTUPOBATHCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSM JKU3HH;



— HaNpaBlIEHHOCTh 0OYYEHHUS HA CUCTEMAaTUYECKOE MPUOOIICHNE yUaIINXCs K CAaMOCTOSTEILHOM
MO3HABATENIbHOM eATEIbHOCTH, HAYYHBIM METOJ[aM MO3HaHus, (POPMUPYIOIIUM MOTHUBALIUIO U
pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— obecrieueHne yCIOBUH, CITIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YUYAIOIIMMHUCS OTIBITA Pa3HOOOPa3HOM
ACATCIBHOCTHU, IIO3HAHUA U CaAMOIIO3HAHUs, KIIFOUCBbBIX HABBIKOB (KJIIO‘ICBBIX KOMHGTGHHHﬁ),
HUMEIOIIMX YHUBEPCAILHOE 3HAYCHHUE [T PA3IMIHBIX BHIOB JAEATCIHHOCTH;

— (dopMHpOBaHHE YMEHHI OOBSICHATH U OLICHUBATH SBJICHUS OKPYKAIOIIETo MUPA Ha
OCHOBAaHHMH 3HAHUH U ONBITA, OJYYEHHBIX MIPU U3YUYCHUU XUMUU;

— (dopMupoBaHHEe y 00YYAIOMINXCS TYMAaHUCTHUECKUX OTHOIICHUH, TOHUMAHWSI [ICHHOCTH
XUMHUYECKUX 3HAHUI 7151 BBIPAOOTKU HKOJIOTMUYECKHU [EJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYZIOBOM AEATEIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3710POBbS U OKPYIKAIOIIEH MPUPOHON CPENIbl;

— pa3BUTHE MOTHBAIMU K 00YUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOGHUS O0IIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIpOodMIIs U
HAMPaBIEHHOCTHU JAIbHEHIIIETO O0YUYCHHSL.

MECTO YYEBHOI'O ITPEIMETA «XUMMUS» B YYEBHOM IIJIAHE

B cucreme oOmiero obpazoBanust « XuMus» MpU3HaHA 00s13aTENIbHBIM Y4eOHBIM NPEAMETOM, KOTOPBII
BXOOUT B COCTaB HpeILMeTHOfI o0OJjacTu «ECTGCTBGHHO-Hay‘-IHI)Ie MpEeaAMETBD).

V4eOHBIM IUIAHOM Ha €€ U3y4EHUE OTBEAEHO 136 yueOHBIX 4acoB — 110 2 4. B HEIEIIO B 8 M 9 Kiaccax
COOTBETCTBEHHO.



COAEP)KAHME YYEBHOI'O IIPEJIMETA

8 KJIACC

HepBOHa‘laHLHble XUMHYECCKHE MOHATHSA

HpCI[MCT XUMHUHU. PoIb XMMUM B )KM3HU 4yelloBeKa. Tena u BeniecTBa. @U3NUECKHE CBONCTBA BEIIECTB.
ArperaTHoe cocTosiHHE BemlecTB. [IoHATHE 0 METOaX MO3HAHUS B XUMHUU. XHUMHUSI B CUCTEME HayK. YucTtelie
BCIICCTBA U CMCCH. CnocoObl pasaACIICHUA CcMeceH.

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKHUX 3JI€MEHTOB. [IpOoCThie U ClOKHBIE
BelIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumuyeckasi popmyiia. BareHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHAs MOJIEKYJIsipHas Mmacca. MaccoBast 4ot
XUMUYECKOTO DJIEMEHTA B COSAMHECHHH.

DU3HMYECKUE U XUMUYECCKHE SBIICHHS. XUMUUYECKash pEaKIys M €€ IPU3HAKU. 3aKOH COXPAHEHHs MacChI
BelecTB. XUMUYeCKue ypaBHeHUs. Kitaccupukanus XuMIUYeCKUX PEaKIHid (COeTMHEHMS, Pa3TI0KEHUs,
3aMeIleHus], OOMEHa).

XUMUYECKHH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCYJI0M, ¢ IpaBUIaMu pabOThI B 1JaOOpaTOpuu 1
npueéMaMu 0OpamIeHus ¢ JabopaTopHBIM 060PYI0BAHUEM; H3YUEHHE U ONUCAHKE (PU3MIECKHMX CBOMCTB
00pa310B HEOPraHUYECKUX BELIECTB; HaOM0eHHe (Pr3nueckux (TIaBJIeHHe BOCKA, TasHUE JIb/a,
pacTtupaHue caxapa B CTYIIKe, KUIIEHHE U KOH/IEHCAIUS BOJIbl) U XMMUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOACHCTBHE MeJa C KUCIOTOM) SIBICHUH, HAOIIOCHNE U OTIMCAHHE
IIPU3HAKOB MPOTEKaHUsI XUMUYECKUX peaKLui (pa3oKEeHUE caxapa, B3aMMOJEHCTBHE CEPHON KUCIIOTHI €
xJopuaoM Oapusi, paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOICUCTBHE JKelle3a C pAaCTBOPOM
com menu(1l)); u3yuenune crocoOOB pazneneHus: cMeceil (C MOMOIBI0 MarHuTa, PUIbTpOBaHUE,
BBINIAPUBAHUE, TUCTUIIIALUSA, XpoMaTorpadus), MpoBeAeHNE OYUCTKY OBAPEHHOM COU; HAOII0JeHUE U
ONMCaHUE Pe3yJIbTATOB MPOBEACHUS ONbITA, MILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAcChl; CO3/1aHHE
MoIeiel MOJIEKYJT (IIIapOCTEP>KHEBBIX).

Baskueiilue npeacTaBuTe I HEOPraHUYECKUX BellecTB

Bo3ayx — cmechk ra3zoB. CoctaB Bozayxa. Kuciaopom — sneMeHT u mpocToe BeniecTBo. Haxoxaenne
KHUCJIOpOJIa B IPUPO/Ie, PU3UIECKIEe U XUMHUECKHUEe CBOCTBA (peakiuu ropenust). Oxcuabl. [IpumeHenne
kucaopoa. CriocoObl oMydeHus: KUCIOPoa B JIaOOpaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa B
npupojie. O30H — ayuioTponHas MoaupuKalys KUCIOpoaa.

TennoBoii 3¢(heKT XMMUUECKON peaklMy, TEPMOXUMHUYECKNE YPAaBHEHUS, K30~ U AHI0TEPMUYECKUE
peakuuu. TomnuBo: yrois 1 MeTaH. 3arps3HEHUE BO3yXa, YCUJICHUE TapHUKOBOT0 3(dekra, pazpylieHne
030HOBOT'O CIIOA.

Bogopon — anemeHT u npocroe BemecTBo. HaxoxaeHne Bogopoaa B mpupoe, pu3ndeckne U XUMHIECKHUe
CBOMCTBA, MPUMEHEHNE, CIIOCOOBI MoayueHus. Kuciotsl u comnu.

KonuuecTso BemectBa. Moinb. Monsipaas Macca. 3akoH ABoraapo. MosspHbIii 06beM ra3oB. Pacuersl 1o
XUMHUYECKUM YPABHEHHUSIM.

dusnueckue cBolcTBa BOAbL. Boaa kak pactsopureis. PactBopsl. HacslieHHbIE 1 HEHACHIIICHHBIE
pactBopbl. PacTBOpMMOCTE BeniecTB B Boge.MaccoBas 10Jisl BEMECTBa B pacTBOpe. XMMUYECKUE CBOMCTBA
Bo/ibl. OcHOBaHus. Poiib pacTBOpOB B IPUPOJIE U B )KU3HU yesloBeka. KpyroBopot Bojsl B IpUpoO/IE.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus aeoprannueckux coequnennii. Okcuapl. Knaccudukaius OKCHI0B: cOJIe00pa3yronime
(OCHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromre. HoMeHkIaTypa oKCHI0B (MEXIyHAPOIHAS U
TpuBHalbHas1). Ou3nueckre U XUMUYECKUE CBOMCTBA OKCUIOB. [loydeHne oKCHIoB.

OcnoBanus. Knaccudukanus ocHOBaHMI: IIENOYM M HEPACTBOPUMBIE OCHOBaHus. HoMeHKarypa



OCHOBaHUH (MEXIyHapoHas ¥ TpUBUANbHAs). DU3NUECKHe U XUMHUUECKHUE CBONCTBA OCHOBAHHIA.
[Tonydyenne oCHOBaHMIA.

Kucnoter. Knaccudukanus kucinor. Homenkinatypa Kuciot (MexXayHapoIHas U TPUBUAIIbHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHOocTH MeTasuioB H. H. bekerosa. [lonyuenune
KHCJIOT.

Conu. Homenkiatypa comneit (MexXayHapoHas ¥ TpuBUaibHas). U3ndeckue U XMMHYECKHUe CBOMCTBa
coneit. [lonyuenue comen.

I'enernyeckas cBsA3b MEXAY KjlacCaMM HEOPraHMYECKUX COCIUHEHUI.

XUMHUECKHUI SKCIIEPUMEHT: KAaU€CTBEHHOE ONPEICTICHUE COIEpKAHUS KHCIOPOJa B BO3/1yX€; MOJTyUYEHHUE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOWCTB KUCIOPO/1a; HAOII0IeHNE B3aUMOIEHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HakoMJIeHHe ¢ o0pa3namMu
OKCHJIOB U OIMCAaHUE UX CBOICTB; MOIy4eHUEe, COOMpaHUe, paclio3HaBaHUE U U3yUeHHE CBOWCTB BOOPOa
(ropenwue); B3aumoeiicTBrue Bogopoaa ¢ okcuaoM mMeau(Il) (Bo3MoKHO UCTIONB30BaHUE BHICOMATEPHATIOB);
HaOJro/1IeHue 00pa3IoB BENIECTB KOJIMYECTBOM | MOIIb; icCIeT0OBaHHE 0COOEHHOCTEH PacTBOPEHHSI BEIIECTB
C Pa3IUYHON PACTBOPHMOCTBIO; IPUIOTOBJIEHHE PACTBOPOB C ONMPEIEIEHHON MAacCOBOM JONIEH
PacTBOPEHHOIO BELIECTBA; B3aMMOJIEHCTBHE BOJIBI ¢ METAJUIAMHU (HATPUEM U KalblieM) (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEPUAIIOB); ONPEEIIEHUE PACTBOPOB KUCIIOT U IIEJI0UYEeH C IOMOIIBIO
MH/IMKAaTOPOB; UCCIIE0OBaHNE 00Pa3I[0B HEOPraHMUYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB; HAOIIOACHNE
M3MEHEHUS! OKPACKH MHJIMKATOPOB B PACTBOPAX KUCIOT U LIEN0YEH; U3yUeHHE B3aUMOICHCTBUS OKCH/IA
meau(Il) c pacTBopoM CEpHOI KUCIIOTHI, KUCIIOT C METANIaMH, PEAKLIUi HEUTpaIu3aluy; NOIyYeHHe
HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJTHOTO METaJlJIa APYTUM U3 PACTBOPA COJIM; PEILICHUE
HKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe«BakHelne Ki1acchl HEOPraHMYECKUX COEINHEHUI.

IMepuoauyeckuii 3axon u [lepnoanyeckas cucrema xummudeckux j1emMenToB /. U. MenpgeseeBa.
Ctpoenue aToM0B. XuUMU4ecKas cBs3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHT

HepBI)Ie IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX DJICMCHTOB. HOHSITI/IG (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IeTI0YHbIE U METOYHO3EMENTbHBIC METAJUTBI, TAJIOTCHBI, MHEPTHBIC T'a3bl). JIEMEHTHI, KOTOPbIE 00pa3yroT
aM(i)OTepHBIC OKCHUABI 1 FI/II[I)OKCI/I)II)I.

IIepnonnueckuii 3akoH. [lepnonnueckas cuctema XumMudeckux 31neMeHToB 1. M. Menneneesa.
Kopotkonepronnas u minaHonepuoiHas ¢opmsl Ileproanyeckoil cucteMbl XUMUYECKHUX 3JIEMEHTOB /.
N. Menneneesa. [lepuoast u rpyniibl. PU3NYECKHI CMBICT TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U
TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX a1ep. M3oTomnbl. DnekTponbl. CTpoeHHE 3IEKTPOHHBIX 000JI04YeEK
aToMoB nepBbIX 20 xumuueckux 35eMeHToB [lepuoanueckoii cucremsl J1. 1. MenneneeBa. Xapakrepuctuka
XMMHMYECKOT0 3JIEMEHTA 110 €ro MojoxeHuto B Ilepuoauueckoii cucreme /[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMUECKHUX CBOMCTB 110 rpymnmnam u nepuojaaMm. 3Hadenue [lepuoauueckoro 3axona u Ilepuoanueckoit
CHCTEMBI XUMUYECKUX 3JIEMEHTOB IS pa3BUTUs HAyKu U npakTuku. JI. Y. MeHaenees — ydeHbIid u
rpaXKAaHUH.

Xumnueckas cBs3b. KoBaneHTHast (oJsipHas M HENOJSIPHAsi) CBA3b. DIEKTPOOTPULIATEIBHOCTD
XUMHUYECKUX 3JIeMEHTOB. VIoHHasI CBSI3b.

Crenensp okucienus. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakunu. [Iponeccs! okucnenns n
BOCCTaHOBJICHHs. OKHCIUTENIN U BOCCTAHOBUTEIIN.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHUE 00pa3lL0B BELUIECTB METAJUIOB U HEMETAIIIOB; B3aUMOIECHCTBHE
TUIPOKCH/Ia IMHKA C paCTBOPAaMU KUCJIOT U ILEJI0YEH; IPOBEAECHNE ONBITOB, WIIIOCTPUPYIOIINX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHne, peakliuy pa3ioKeHUs,

COC/TMHCHMS ).

MexnpeameTrHblie CBSI3U



Peanuszanus MeXNIpeAMETHBIX CBA3EH NPU U3YUEHUHM XUMUH B 8 KJIACCE OCYILECTBIISIETCS YEPE3
UCIIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U NOHATHH, SABISAIOIUXCS CUCTEMHBIMU /IS
OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01mre ecTeCTBeHHO-HAYYHbBIC MTOHITHS: HAYIHBIN (DaKT, TUTIOTE3a, TEOPHSl, 3aKOH, aHAIU3, CHHTE3,
KJaccu(ukaIys, nepuouIHOCTh, HAOJI0IeHNE, SKCIIEPUMEHT, MOICIIMPOBAaHNE, U3MEPEHUE, MOJICITb,
SIBIICHHUE.

dusuka: MaTepusi, aTOM, dJICKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHI, H30TOIIbI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, SIEKTPUYECKHUI 3apsi]l, BEIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, Tas3,
(u3MYECKUE BENNYMHBI, €AUHUIILI M3MEPEHHS, KOCMOC, TITaHETHI, 383161, CONHIIE.

buonorust: porocunres, apixanue, buochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaAIIbI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE UCKOMTaeMble, TOTUIUBO,
BOJIHBIC PECYPCHI.

9 KVIACC
BemecTBo 1 xXUMHYecKas peaKius

[lepuoanueckuii 3axoH. [lepuoanueckas cuctema xumudeckux anementoB J[. M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MIEPBBIX TPEX MEPUOJIOB, KAIIHS,
KaJdblus U UX COGJIPIHGHI/IIZ B COOTBETCTBHUH C ITOJIOKECHHUEM JJIEMCHTOB B Hepnonnqecxoﬁ CHUCTEME U
CTPOEHHEM HUX aTOMOB.

CTpOCHI/Ie BC€IICCTBA: BUAbI XUMHUYCCKOM CBSA3U. THIIBI KPpUCTATNIMICCKUX peI_HéTOK, 3aBHCHUMOCTH CBOMCTB
BCIICCTBA OT THUIIA KpHCT&JIJIPI‘-IGCKOfI pGHIéTKI/I n BUJa XUMHUYECKON CBSI3H.

KHaCCI/I(I)I/IKaLII/IH W HOMCHKIJIaTypa HCOPTaHUYICCKNX BCUICCTB (MG)KILYHapOI[HaSI n TpI/IBI/IaHBHaH).
XuUMHUYecKre CBOMCTBA BCIICCTB, OTHOCAIINXCA K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYCCKUX CO@}IHHeHHﬁ,
TCHCTUYCCKAs CBA3b HCOPTaHUYCCKUX BCIUICCTB.

Knaccugukarus XuMHUecKuX peakiuii o pa3iIuuHbIM MIPU3HAKaM (TI0 YUCITy M COCTaBY YYaCTBYIOLIUX B
PEaKIy BEIIECTB, 10 TeIUIOBOMY 3(deKTy, 1Mo N3MEHEHHIO CTENeHEeN OKHCICHUS XUMUYECKUX 3JIEMEHTOB,
10 00PAaTUMOCTH, M0 YYACTHIO KaTalInu3aTopa). DK30- H SHAOTEPMHUECKUE PEaKIMU, TEPMOXHUMUYECKHE
YPaBHEHUS.

[TonsTHE O CKOPOCTH XMMHUYECKOH peakiun. [lonaTue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKHX
pCaKknuAax. ITongaTue 0 TOMOTECHHBIX U TCTCPOrCHHBLIX PCAKIUAX. ITondarue 0 XUMHUYECKOM paBHOBCCHUMU.
@DaKTOpBI, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIIUU U MOJIO0KEHHE XUMHUIECKOTO PABHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIIUH, AJIEKTPOHHBIN OaTaHC OKHCIUTEIbHO-BOCCTAHOBHTEIBHOM
peakiun. CocTaBieHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi C UCTIOIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OanaHca.

Teopust 3nEKTPOIUTUYECKON TUCCONMALINN. DIEKTPOIUTHI U He- 3JEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHbIMM BUIaMU XUMHUYECKOM cBs3U. CTEneHb NUCCOLMALINN.
CunbHble U cl1aOble 3JEKTPOJIUTHI.

Peakuuu HOHHOTO 0OMeEHa. Y CIIOBHS MPOTEKAHMS PEAKIIMIA HOHHOTO OOMEHA, TIOJHBIE U COKPAILICHHBIE
MOHHbIE YpaBHEeHUsI peakuuii. CBONCTBA KUCIIOT, OCHOBAHUMN U COJIEH B CBETE MpeICTaBICHHM 00
IIEKTPOJIUTHYECKON Arcconuanyy. KauecTBeHHble peakiuu Ha HOHBI. [loHATHE O rUApoIN3e coe.

XMMHYECKHI SKCIEPUMEHT: 03HAKOMJIEHHE C MOJENISAMU KPUCTAINIMYECKMX PEUIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa U aiMasa), CII0KHBIX BEIECTB (XJIOPUIA HATPHS);
WCCJICIOBAHHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOHN pPeaKIMK OT BO3JICHCTBUS PA3IMIHBIX (PAKTOPOB;
UCCIIEIOBAaHHE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MIPOIECCa AUCCOLUUAIMH KUCIIOT, HIeTI0YeH
coJieii (BO3MOKHO HCITOJIb30BAHKUE BUICOMATEPHUAIIOB); IIPOBECHHUE OIBITOB, HILUTFOCTPUPYIOIINX MPU3HAKU
MPOTEKAHUS Peakiuii HOHHOTO 0OMeHa (0O0pa3oBaHUE OcajiKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOIbI);
OIIBITOB,



WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOpEHHE, pEaKLIUU Pa3IoKEHus,
COEIMHEHUS ); paclio3HaBaHUE HEOPraHMUYECKUX BEIIECTB C MOMOIIBIO KAUYECTBEHHBIX PEAKIIMNA Ha HOHBI;
peLICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HeMeTanasl M UX cOoeTHHEHUSA

OO61mas xapakTepucTrKa rajioreHoB. OCoOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEMIEHH OKHUCIICHHUS.
CtpoeHue u pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHE CBOICTBA HA IPUMEpE
xJiopa (B3aUMOJICHCTBHE ¢ METaJUIaMH, HEMETAJIJIaMH, IIeT0o9aMu ). XJ1opoBoaopo . ComsiHas KUCIIOTa,
XUMHUYECKHEe CBOMCTBa, MOJy4YeHHe, TpuMeHeHue. [{eficTBre X1opa U XJIOpOBOIOPOAa Ha OPraHU3M
yesoBeka. BaxkHeiliye XJIopuapl M X HaX0XKIEHUE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE CTETICHH
OKHUCJICHUSI.

Crpoenue u pu3nyeckre cBOMCTBa MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOIU(PHUKAIINN
KHUCJIOPOJIa M cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOpO, CTpOCHHE, (PU3HMUECKHUE U XUMUYECKUE
cBoiicTBa. OKCHIBI CEpBI KaK MPECTaBUTENIN KUCIOTHBIX OKCUIOB. CepHast KUCIIOTa, PU3NUECKUE U
XHUMHYECKHEe CBOMCTBA (00IIHMe KaK MPEICTaBUTEINS Klacca KUCIOT U crnienupuieckue). XuMHUecKue
peaxiuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO cr1oco0a MoayyeHus cepHoii kucnothl. [Ipumenenue. Conu
CEPHOM KHCJIOTBI, KAYECTBEHHAs PEAKIUs Ha CyIb(paT-uoH. HaxoxKIeHne Cephl U €€ COETMHEHHHN B IIPUPOJIE.

XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpelibl COETUHEHUAMH Cephl (KHUCIOTHBIE 0K/, 3arpI3HEHUE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEJOTBPAILEHHUS.

OOw1ast xapakTepucTuka 31eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTEIICHU
OKHCIICHHS.

A30T, pactipocTpaHeHue B IPUpoJIe, pU3HUecKre U XUMUIecKre CBoHCTBa. KpyroBopoT azota B mpupoe.
AmMHaK, ero GuU3nUecKue U XMMUYECKHe CBOMCTBA, MoJyuyeHne u npumenenue. Conu aMMOHUS, UX
du3nyeckne 1 XNMHYECKHIE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiys Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ MOJTy4eHne, PU3HUECKHE M XMMUUECKHUE CBOMCTBA (00IIME KaK MPEACTABUTENS Kilacca KUCIIOT U
cneungpuyeckue). Mcnoab3oBaHue HUTPATOB U COJICH aMMOHUS B KaUe€CTBE MUHEPAIbHBIX y100pEeHUH.

XUMHUUECKOE 3arps3HEHUE OKPYKAIOIIEH cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHHE
BO3/yXa, IIOYBBI M BOJOEMOB).

docdop, amumorporHbie MoauduKauu hocdopa, pusndeckre U XUMHIECKue cBoicTBa. OKCHIT
docdopa(V) u pochopnast kucinora, pu3rMUecKre U XUMHIECKUE CBOMCTBA, MolTydeHue. Vcmonp3oBaHue
docdaroB B kauecTBE MUHEPAIBbHBIX YI0OPEHHIA.

OOmas xapakTepucTuka 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTE€PHbIE CTETIEHU
OKHCJICHUS.

Yrnepos, aJuioTponHble MOIU(UKAIIUY, PACTIPOCTPAHEHHE B TIPUPOIe, GU3NYECKUE U XUMUIECKHE
cBoiictBa. Ancopoums. KpyroBopot yriepona B mpupoje. OKCHIbI yriiepoaa, ux GU3NIeCKue 1 XUMHUICCKHUE
CBOICTBa, IEHCTBIE HA )KUBBIC OPTAHU3MBI, TIOTyUYEeHUE U IPUMEHEHHE. DKOJIOTUIECKHE MPOOIEMBI,
cBsi3aHHbIE ¢ okcuaoM yraepona(lV); rumoresa rio0aabHOTO MOTEIUICHUS KIIMMaTa; TapHUKOBBIN 2P EeKT.

VronbHas KHCIIOTA U €€ COJHU, MX (PU3MIECKUE U XUMUIECKUE CBONCTBA, MOIYYEHHE U IPUMEHEHHE.
KavecTBenHnas peakuus Ha kKapOOHAT-HOHBI. Vcrionp30BaHne KapOOHATOB B OBITY, MEAHMILIMHE,
IIPOMBILUIEHHOCTH U CEJIbCKOM XO35AHCTBE.

IlepBoHauyasibHbIE TOHATHS 00 OPraHNYECKUX BELIECTBAX KaK O COEAMHEHMSX yriiepoaa (MeTaH, 3TaH,
STUJICH, alleTUIIEH, 3TaHOJ, INIMLEPUH, YKCycHas Kuciora). Mix coctaB u xumuueckoe ctpoenue. [lonstue o
OMOJIOrMYECKH BayKHBIX BELIECTBAX: KHUPaAX, OesIKax, yrieBoJaX — M UX POJIM B )KU3HHU YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCIMHECHUM.

Kpemnnii, ero ¢pusznueckre 1 XUMUYECKUE CBOMCTBA, MOJydeHHE U MpuMeHeHne. CoeTMHEeHUsI KPEMHUS B
npupoe. Obuue npeacrapneHus: oo okcune kpeMuusA(1V) u kpemaueBoit kucinore. CUIHMKATHI, HX



HCIIOJIB30BaHUC B 6HTy, MCIUIIUHC, ITPOMBIIIJICHHOCTH. Baxwueiine CTPOUTCIIbHBIC MAaTCpHAJIbl: KEpAaMUKa,
CTCKJIO, IEMCHT, 6CTOH, JKeJIe300€TOH. Hp06HCMBI 0€30I1aCHOT0 MCIT0Ib30BaHUs CTPOUTEIIBHBIX MaTC€pUajIOB
B HOBCCI[HGBHOﬁ KHN3HU.

XUMHUYECKUH 3KCTIEPUMEHT: U3yUeHHE 00pa3lioB HEOPraHNYECKHUX BEIECTB, CBOMCTB COISIHOM KHCIIOTHI;
MPOBEJICHIE KaUeCTBEHHBIX PEAKIIMi Ha XJIOPUI-UOHBI U HAOIIOIeHIE TPU3HAKOB UX MPOTEKAHUS; OTBITHI,
oTpakaromue pU3NIecKrue 1 XUMUUYECKHE CBOICTBA T'aJIOTE€HOB M UX COETMHEHUHN (BO3ZMOXKHO
HCIIOJIb30BAaHUE BUAEOMATEPUAIIOB); 03HAKOMIIEHHE C 00pa3liaMH XJIOPHUIOB (TAJIOT€HUIOB); 03HAKOMIIEHHE C
00pasamMu cepbl U €€ COEMHEHUAMHU (BO3MOXKHO HUCIIOIB30BAHUE BUACOMATEPHAIIOB); HAOIIOIEHUE
nporecca 00yrIMBaHUs caxapa Moj JIeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIIOTHI; U3yUeHHE
XUMHUYECKHUX CBOMCTB pa30aBiICHHOI CEpHOM KHCIOTHI, MPOBEACHNE KAYeCTBEHHON PEeaKIMK Ha CyNIb(haT-uoH
¥ HaOJIIOJIeHNE MTPU3HAKA €€ TPOTEKAHNS; O3HAKOMIICHUE ¢ (PM3MYECKUMH CBOMCTBAMHM a30Ta, pocdopa u ux
COeTMHEHMH (BO3MOKHO MCIIOJIB30BaHUE BUAEOMATEpUaioB), oOpa3iaMu a30THBIX U PochOpHBIX
ya00peHuit; noiayyeHue, cooupaHue, paclio3HaBaHUEe U U3yUYeHUE CBOMCTB aMMHUaKa; MPOBEIEHUE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUS U ¢ocdaT-uoH U U3ydeHHue NPU3HAKOB X MPOTEKaHUS,
B3aMMOJIEHCTBHE KOHLEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO HMCIOJIb30BaHUE
BHJICOMATEPHAIIOB); U3yYEHUE MOJEIEH KPUCTANTMIECKHX PEIIETOK anMasa, rpadura, QyiiepeHa;
O3HAaKOMJIEHHE C TIPOLIECCOM aICOPOIIMU PACTBOPEHHBIX BENIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTUBOTa3a; MoJly4eHrue, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB YIJIEKHCIIOrO rasa; MpoBeleHue
KayeCTBEHHBIX peakluii Ha KapOOHAT- U CUJIMKAT-UOHbI U N3Y4YEHHE ITPU3HAKOB X IPOTEKAHUS;
03HaKOMJIEHHUE C MPOAYKLUUEH CUIIMKATHON MPOMBIIUIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110

TeMe«BaxHenle HeMeTaIIbI U UX COETUHEHU.

MeTajuibl H UX COeAMHEHUS

OO01mas xapakTepUCTUKa XUMUIECKHIX DJIEMEHTOB — METaJJIOB HA OCHOBAHHUHU WX TOJIOKCHHS B
[Tepuoanueckoit cucreme xumudeckux smemeHToB 1. 1. MenneneeBa u ctpoenus: aroMoB. CTpoeHue
METAJIOB. MeTa/umndecKas CBA3b M METAIUINYECKAs KPUCTAIUIMYECKAs PENIETKA. DJIEKTPOXUMUYECKUM PsiJL
HanpsoKeHUH MeTauioB. OU3NYecKre U XUMHYECKre CBOcTBa MeTauioB. OOIIie crioco0bl MOTyYeHuUs
MeTasuioB. [ToHATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3un. CIutaBsl (CTalb,
YyT'yH, JIOPAJTIOMUHUMN, OpPOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIIEHHOCTH.

[I{emounbIe MeTaibl: IOJIOKEeHKE B [lepuoanueckoil cucreme xumudeckux asemeHToB . 1. Menneneesa;
CTpOEHHE MX aTOMOB; HaX0X/IeHUE B pupojae. Puznyeckue u XUMUYECKUE CBOMCTBA (Ha MpUMEpE HATpUs U
Kanus). OKCUIBI ¥ THIPOKCUIBI HATPUS U Kanud. [[puMeHeHne mea0uHbIX METAJUIOB M KX COCAMHEHUI.

[IenoyHo3eMenpHbIE METAJIbl MArHUM M KaJIbLUI: NI0JI0KeHue B [lepronnueckoil cucremMe XUMHYECKUX
anemeHToB J. 1. MenzeneeBa; cTpoeHue UX aTOMOB; HaX0KJI€HHUE B pupoae. Pu3nueckue 1 XUMUIECKUE
CBOMCTBA MarHus M Kanblus. BakHelune coequHenus Kanblys (OKCHL, THIPOKCHI, conn). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHuil: nosoxkenue B [lepuoanyueckoit cucreme xumudeckux snemeHToB J1. 1. Menneneena;
CTPOCHHE aTOMa; HaXOXKJeHUE B Npupoje. Pu3ndeckue u XUMUYECKUE CBOMCTBA alIFOMUHUSA. AM(oTepHBIE
CBOMCTBA OKCH/JIa U THIPOKCU/IA ATFOMUHUS.

Keneso: nonoxxenue B [leproanueckoit cucreme xumudeckux snemeHToB [1. 1. MenneneeBa; ctpoeHue
aToma; HaxoxaeHue B mpupoze. dusndeckrne u XuMUIECKHUe CBONWCTBA keme3a. OKCUABI, THAPOKCUIBI B COTTH
senesa(ll) u xeneza(Ill), ux cocra, cBOMCTBa U MOTyUYEHUE.

XUMUYECKUH 3KCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METaJUIOB U CIUTABOB, UX (PH3HUECKUMHU
CBOICTBaMHM; U3yUEHHUE PE3yIbTaTOB KOPPO3UH METAJUIOB (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHUIA KaJIBIUs U HATPHS C BOJION (BO3MOKHO HCIIOJIh30BAHHE
BHICOMATEPHAIIOB ); HCCIIEJOBAHUE CBONWCTB YKECTKOM BOJIBI; IPOLIECCA TOPEHHS JKEJIE3a B KUCIOPOE
(BO3MOHO HCIOJIb30BaHNE BUEOMATEPHUATIOB); MPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEAKIIUN HA MOHBI



(Maruusi, KanbIys, amroMuHus, 1uHka, xenesa(ll) n xeneza(lll), mequ(Il)); nHabmoaenue u onucanme
MPOIIECCOB OKPAITUBAHUS IJIAMEHU HOHAMHU HATPUS, KaJusl U Kalublrs (BO3MOXKHO HCTIOJIb30BaHUE
BUJICOMATEPHAJIOB); UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMIPOKCH/IA ATIOMUHUS U THAPOKCHUIA LINHKA;
pelieHue IKCIEePUMEHTAIBHBIX 3aa4 10 TeMe «Ba)kHenIne MeTauibl U UX COSUHEHUS.

X¥MHUA U OKPYXKAKIIASA cpeaa

HoBble MaTepualibl ¥ TEXHOJIOTHH. BeriecTBa 1 MaTepralibl B IOBCEAHEBHOM KH3HH YeJIOBEKa. XUMHUS U
310poBBe. bezonacHoe ucnoab30BaHNE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBast momois npu
XUMHYECKHUX 0KOTax W OTpaBieHHsIX. OCHOBBI IKOJOTUYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHUE
OKpY’Karolien cpepl (MpeaesibHas fomycTuMasi KonmeHTpanwus semects — [1JIK). Ponb xumuu B pereHun
SKOJIOTUYECKHUX MPOOIIEM.

[IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB (yroJib, IPUPOIHBINA ra3, HEPTh), MPOIYKTHI UX MEPepabOTKU, UX
POJIb B OBITY U IPOMBILIUIEHHOCTH.

XUMUYECKUI KCTICPUMEHT: U3ydeHUEe 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUTABBI METAJIJIOB, ITOJIMMEPHBIC
MaTepHuabl).

Me)l(l'[pel[MeTHble CBHA3HU

Peanuzanus MeXnpeaMETHBIX CBA3EH MPH U3YUYEHUH XUMUH B 9 Kilacce OCYILIECTBIISIETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHITUH, TaK U TOHATUH, SIBJISIOLIMXCS CUCTEMHBIMH IS
OTJIENBbHBIX NIPEIMETOB €CTECTBEHHO-HAY4YHOT 0 IUK/IA. Peann3anus MEXIIPEIMETHBIX CBA3EH ITPU U3YUYCHUU
XUMHH B 9 KJ1acce OCYLIECTBIISIETCS YePE3 NCIOJb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUHBIX OHATUH, TaK U
MIOHATHUH, SIBIISAIOIINXCS CUCTEMHBIMU JUISL OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01u11e ecTeCTBEHHO-HAYYHbIE TOHATHS: HayuHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIMU3, CUHTE3,
KJaccu(uKays, NepuoAnIHOCTb, HAOII0ACHUE, SKCIIEPUMEHT, MOJCIINPOBAHHE, U3MEPEHUE, MOJIEIb,
ABJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MaTEPUAJIBL.

dwusuka: MaTepus, aTOM, JJICKTPOH, IPOTOH, HEHTPOH, NOH, HYKJIH]I, H30TOIbI, PaINOAKTUBHOCTb,
MOJIGKy.Ha, BHGKTpI/I‘IeCKI/Iﬁ 3ap;m, HpOBOI[HI/IKI/I, HOJIyr[pOBOI[HI/IKI/I, I[I/I'E)JICKTpI/IKI/I, (1)OT03JI€MCHT, BCUICCTBO,
T€N0, 00BEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, PACTBOP, PACTBOPUMOCTD, KPHCTAIUIMIECKAs PELIETKA,
CILIaBbl, (PM3UYECKUE BEJIUUUHBI, €AUHUILIEI M3MEPEHHS, KOCMMYECKOE IPOCTPAHCTBO, INIAHETHI, 3BE3/1bI,
Comnnie.

Buonorus: porocunTes, nqpixanue, 6uocepa, IKOCUcTeMa, MUHEpAIbHbIE YI00PEHNS, MUKPOJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPOBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUTUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

I/I3y‘-ICHI/Ie xumuu B 8-9 Kiacce HaIllpaBJICHO HA NOCTHXKCHUC O6y‘{aIOH_[I/IMI/ICH JINYHOCTHBIX,
MCTAIIPCAMCTHBIX U MPCAMCTHBIX PC3YJIbTATOB OCBOCHUSA y‘lGGHOFO npeameTa.

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yIbTaThl OCBOSHUS MPOTPAaMMBbI OCHOBHOTO O0IIETO 00pa30BaHUs JOCTUTAIOTCS B XO/I€
00y4YeHHs XMMHUU B €IUHCTBE yU4eOHOM U BOCIIUTATENBHOM JesTeabHoCcTH OpraHu3ainuu B COOTBETCTBHHU C
TPaJIULUOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH,
NPUHSATHIMHU B 00IIIECTBE NPAaBUIIAMU M HOPMaMH MTOBEJICHHSI U CTIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COLIMATM3AIMU 00yUYaIOMIUXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM UHCIIE B YACTH:

ITaTpuOTHYECKOr0 BOCIIMTAHUSA

1) IEHHOCTHOTO OTHOIICHHSI K OT€Y€CTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEAMIO,
MOHUMAaHUS 3HAYCHUS] XUMHUUIECKOW HAyKH B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh
JIOCTOBEPHOUN MH(OPMAITUEH 0 TIEPEAOBBIX JOCTHKEHHUSIX U OTKPBITHSIX MUPOBOM M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIECTBA;

I'paxnanckoro BocnuTanus

2) npeACTaBJICHUS O COLMAIBHBIX HOPMaX U MPaBUIJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTHBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO I0JIE3HOM, Y4eOHO-HCCIIe10BaTENbCKON, TBOPUECKON U
APYyrux BuJaax ACATCIbHOCTH,; TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOH ACATCIIBHOCTU ITPU BBIIIOJTHCHHUHU
yueOHBIX, I03HABATEIbHBIX 3314, BBIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUH YUYEOHBIX IPOEKTOB,
CTpeMJICHHs K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIY B TpoLiecce 3TON yueOHON AesTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOé MOBCACHHUEC U IMMOCTYIIKHU CBOUX TOBapI/IHI€I>'I C MMO3HIMH HPAaBCTBCHHLIX U MPABOBBLIX HOPM C
YYETOM OCO3HAHHUS MOCIIEACTBHMI MOCTYIIKOB;

IleHHOCTH HAYYHOT'O TO3HAHUS

3) MUPOBO33pEHYECKHUX MIPEICTABICHUN O BEIIECTBE U XUMUYECKONW PEAKIIMU, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLIMX OCHOBY JJIsl IOHUMaHUS CYIIHOCTU
HAYYHOI KapTHHbBI MUpPa; MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IHI,
B3aUMOCBS35X YEJI0BEKA C IPUPOJHOM CPEIoi, O POJIU XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIy4YE€HUE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOIUMBIX
JUIs1 OOBSICHEHUS Ha0JII0JaeMbIX MIPOIIECCOB U SBJICHUN;

5) no3HaBaTeabHOH, HH(POPMALIMOHHOMN U YUTATENLCKOW KyJIbTYphl, B TOM YHCJIE€ HABBIKOB
CaMOCTOSITENTbHON PabOThI C Y4eOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOM, TOCTYTHBIMU
TEXHUYECKUMU CpeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHUI;

6) uHTEpeca K 00YUEHUIO U MMO3HAHMIO, JIIOOO3HATEIIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHuI0, TPOEKTHOM U UCCIIEeI0BATENIbCKON eI TENbHOCTH, K OCO3HAHHOMY
BbIOOPY HANpPaBIECHHOCTU U YPOBHS O0yUYeHUS B JajbHEHIIEM;

@®opMHPOBAHUA KYJIbTYPbI 310POBbS

7) 0oco3HaHUs IEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUN M HENPUATHUS BPEAHBIX IPUBBIYEK (YHOTPEOICHHS
QJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOJUMOCTH COOIIOIEHH TpaBJ 0€30IaCHOCTH IpU OOpaIleHuu
C XUMUYECKUMHU BEIIECTBAMHU B OBITY U peasibHOM JKU3HU;

TpynoBoro BocnuTaHus
8) uHTEepeca K NPaKTUYECKOMY M3YYEHHIO MPOQECCH U TpyJa pa3IudyHOro poja, yBaKEHUE K TPYLY U



pe3yabTaTam TPyAOBOM JIEATETbHOCTH, B TOM YUCJIE HA OCHOBE MMPUMEHEHHUS MPEIMETHBIX 3HAHUH 10 XUMUH,
OCO3HAHHOTO BBIOOPA HHIAMBHIYAILHON TPAEKTOPUHM IIPOJOIIKEHHS 00pa30BaHus C YUYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEHN; YCIIEIITHOM
po(hecCHOHATLHON NeSTeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJaiTHPOBATHCS B
npodeccuoHaIbHON cpee;

IKOJIOTMYECKOT0 BOCTIUTAHUS

9) 5KOJIOTMYECKH 1IENECO00PA3HOro OTHOMIEHHS K PUPOJIE KAK MCTOUHHKY JKM3HH Ha 3eMIIE, OCHOBE €€
CYILIECTBOBaHMS, TOHUMAHHUS [IEHHOCTHU 3/J0POBOTO U OE€30MAaCHOTO 00pa3a >KU3HU, OTBETCTBEHHOTO
OTHOIIICHHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUYECKOMY 3/10POBbIO, OCO3HAHUS LIEHHOCTHU COOIIOICHUS
IpaBuJI OE30MaCHOT0 MOBEEHUS MpU PadOTe ¢ BEHIECTBAMH, a TAK)KE B CUTYalUAX, YTPOXKAIOIIUX
370POBbIO U KU3HU JIFOJICH;

10) CHOCOGHOCTI/I MNPUMCHSATDH 3HAHUSA, ITOJTYyYaCMBIC IIPHU U3YUYCHUN XUMUU, U1 PCIICHUSA 3a/1a4, CBA3aHHBIX
C OKpYKarollel MpUpOTHON CPeoi, MOBBIIEHUS YPOBHS 3KOJIOTHUYECKON KYIbTYypPbl, OCOZHAHUS
IJ100aTbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U IMyTel UX pelIeHus: MoCpeACTBOM METOI0B XuMuu; 11)
HKOJIOTUYECKOTO MBIILIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MTO3HABATENIbHON, KOMMYHUKATUBHOU U
COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAYUMBIE ISl (POPMUPOBAHMSI MUPOBO33PEHUS
oOIIeHay4YHbIe TIOHATHS (3aKOH, TEOpUs, IPUHIIUI, TUTIOTe3a, (PaKT, cucTeMa, mpoIecc, SKCIIEPUMEHT U Jp.),
KOTOpBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEMETaX U MO3BOJISIFOT HA OCHOBE 3HAHHN U3
3TUX IPEIMETOB (POPMHUPOBATH MPEACTABIECHUE O LEIOCTHON HAyYHOU KapTUHE MHpA, U YHUBEpCaIbHbIE
yueOHbIe JeicTBUsI (IT03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJITUBHBIE), KOTOpPbIe 00€CTIEUNBAIOT
(opMHpOBaHUE TOTOBHOCTH K CAMOCTOATEILHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO yUeOHOM
JeATEIbHOCTH.

MeTtanpeameTHbIe pe3yabTaTbl OCBOEHUS 00pa30BaTEIbHON MPOrpPaMMBbl 0 XMMHUU OTPaXKaroT OBJIaJICHNE
YHUBEPCAIbHBIMU MIO3HABATEIbHBIMU JICUCTBUSAMH, B TOM YHCIIE:

ba30BbIMH JIOrHYeCKUMH JeCTBUAMU

1) yMeHHEM HCIIONB30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHHS [IPH OCBOCHUM 3HAHUMN: PACKPHIBATH CMBICIT
XUMHUYECKUX TOHATUH (BBIACNIATH UX XapaKTepHbIC MPU3HAKY, YCTaHABIMBATh B3AaUMOCBS3b C IPYTUMU
MOHSTUSMH), UCTIONB30BATh MOHATHS 17151 OOBSICHEHUS OTAETbHBIX (PaKTOB U SBJICHUH; BEIOUPATh OCHOBAHUS
U KPUTEPUH 715 Kilaccu(PUKaMy XUMUYECKUX BEIIECTB U XUMHUECKUX peaKlUii; yCTaHaBIMBaTh MPUUYUHHO-
CJIE/ICTBEHHBIE CBSA3H MEXKAY O0BEKTaMU U3yUEHUS; CTPOUTH JIOTUYECKUE PACCYy>KICHUs (MHIYKTUBHbIE,
JEIyKTHBHBIC, 110 aHAJIOTUM); IEJIaTh BEIBOJBI ¥ 3aKITIOYCHHS;

2) yMEHHEM NPUMEHSTH B Mpoliecce MO3HAHUSI MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOIb3yEMbIE B XUMUHU, IPEOOPA30BBIBATh IIUPOKO IPUMEHSIEMBIE B
XUMHUH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHM 3HaK (CUMBOJ 3JIEMEHTa), XUMU4eckas popMyiia u
yPaBHEHHE XMUMUYECKOM PEAKIIUKE — IIPU PELIEHUH YUE€OHO-TIO3HABATEBHbIX 3a/1a9; ¢ YUETOM ITHX
MOJIEJIbHBIX MPEACTABICHUH BBISABIIATh U XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKN N3YYaeMbIX 0OBEKTOB
— XMMHUYECKHX BEIIECTB U XUMUYECKUX PEAKIIMIA; BBISBIISATH OOIIHE 3aKOHOMEPHOCTH, IPUIUHHO-
CJIEICTBEHHBIE CBSI3H U ITPOTUBOPEYMS B N3YYaEMBbIX IIPOLECCaX U ABJICHUSX; NIPEIaraTb KPUTEPUU IJIs
BBISIBIICHHSI THX 3aKOHOMEPHOCTEH M POTUBOPEUHIA; CAMOCTOATEIBHO BEIOMPATh CLIOCO0 pEIIeHUs
y4eOHOM 3a1auk (CpPaBHUBATH HECKOJBLKO BAPUAHTOB PEILEHHMs, BHIOMPATH HAUOOJIEE TTOAXOISALININ ¢ YIETOM
CaMOCTOSITEJIHO BBIJIEIIEHHBIX KPUTEPUEB);

Ba3oBbpIMH HccIe0BaTEILCKUMH AeHCTBHAMHU



3) yMeHHEeM HCIIOIbh30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA MMO3HAHMS, a TAK)KE B
Ka4yeCTBE OCHOBBI /I (DOPMHUPOBAHHMSI TUTIOTE3BI TIO MTPOBEPKE MPABMUIIBHOCTH BBICKA3bIBAEMBIX
CYXICHUM;

4) nmproOpeTeHre OMbITA 10 TUTAHUPOBAHUIO, OPTAHU3AIIUN U TTPOBEJACHUIO YICHHUECKUX YKCIIEPUMEHTOB:
yYMEHHE Ha0JII0IaTh 332 XOJIOM IPOIIECCa, CAMOCTOATEIHHO MTPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYyIUPOBATH
0000LIEHNUS ¥ BEIBOBI II0 PE3YILTATAM MPOBEIEHHOTO OIbITA, UCCIEN0BAHMUS, COCTABIIATH OTYET O
MpoJieJIaHHOM padoTe;

Padoroii c nndopmanmei

5) ymMeHueM BBHIOMpATh, aHAJTTU3UPOBATH U MHTEPIPETUPOBATH HH(POPMAITHIO PA3IMYHBIX BUIOB U
(dbopM TpeCTABICHHUS, TIOTYyYaeMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIATEpaTypa
XUMHUYECKOTO COACPIKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHEeTa); KpUTUUECKH OLICHUBATh
MPOTUBOPEUYHBYIO M HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHEM TTPUMEHSTH Pa3IMYHbIC METOJIbI M 3aIPOCHI TIPH TTOMCKE B 0TOOpe HHPOPMAITUN U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX TSI BBITIOJTHEHUS YUEOHBIX U TTO3HABATEILHBIX 33]1a4 OTpe-
JENEHHOTO THIIA; IIPUOOPETEHHE OIBITA B 00JIACTH MCIIOIb30BaHMs HH(POPMAMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTH, OBJIaJICHUE KYJIbTYPOH aKTHBHOT'O UCIIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITEIILHO BBIOUPATh ONITUMATIBHYIO (pOpMy TIpeicTaBICHUS HH)OPMAIIMY U WILTIOCTPUPOBATH
peliaeMbie 3214l HECTIOKHBIMH CXEMaMH, TuarpaMmMmamu, Ipyrumu popmamu rpaduku u ux
KOMOWHAITUSIMHU;

7) yMeHHEM HCIONIb30BaTh U aHAJIM3UPOBATh B MpoIlecce yueOHON U HCCIe0BaTEIbCKOM
JEATETLHOCTH MH(POPMAIIHIO O BIMSIHUM TPOMBIIIIEHHOCTH, CEJIbCKOTO X03sIHICTBA U TPAHCTIOPTa Ha
COCTOSIHHE OKPYKaroIIeh MPUPOTHOM CPEIbI;

YHHuBepcaabHBIMH KOMMYHHKATHBHBIMU JIeiCTBUSIMH

8) ymeHHeM 3a71aBaTh BOMPOCHI (B XOJI€ IUAIOTA W/HIU IUCKYCCUH) TI0 CYIIECTBY 00CYXIaeMon
TEMBI, (HOPMYJITHPOBATH CBOU MPEIOKCHHSI OTHOCUTEIHHO BHITIOJTHCHHS MPEIOKEHHON 3a/1a4H;

9) npuobpeTeHre OnbITa MPE3CHTAIUN PE3YIBTATOB BBHITIOJHEHHSI XUMHUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHOTO OMBITa, TA00PATOPHOI PabOTHI TTO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
MIPOCKTA);

10) 3auHTEpEeCcOBaHHOCTh B COBMECTHOW CO CBEPCTHUKAMHM ITO3HABATEIBHOM U UCCIIEI0BATEIbCKON
JESATEILHOCTH IIPU PEIEHUH BO3HUKAIOIIMX IIPOOJIEM Ha OCHOBE yYETa OOIIMX UHTEPECOB U COIIACOBAHUS
no3unui (00CyKaeHUsI, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE ITYPMBID», KOOPIMHAIIUS COBMECTHBIX JICHCTBHIA,
omnpeiesieHue KPUTEPUEB TI0 OIICHKE KaueCTBA BBITIOJTHECHHON PabOTHI | JIp.);

YHuBepcaabHBIMH PeryJISITUBHBIMHU A€l CTBHSIMH

11) ymMeHueM caMOCTOSITETLHO OMPEENATh LEIH JesSTeIbHOCTH, TUIAaHUPOBATh, OCYIIECTBIISATS,
KOHTPOJIUPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO JESATENILHOCTD, BEIOMpATh Hanbosee
3¢ deKTUBHBIE CTIOCOOBI PEICHUsT YIeOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO COCTABIISTh HIIH
KOPPEKTUPOBATH MPEIIOKEHHBIIM aJITOPUTM JEHCTBUM MPH BHIMOJHEHHH 3aJIaHUH C yIETOM MOTyYEHHUs
HOBBIX 3HaHHUM 00 U3y4yaeMbIX 0OBEKTaX — BEIIECTBAX M PEAKLHUAX; OLIEHUBATH COOTBETCTBHE MOJIYYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) yMeHuEeM HCTIONb30BaTh M aHATH3UPOBATH KOHTEKCTHI, Ipe/yiaracMbie B yCIIOBUU 3aJaHUA.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeMeTHBIX pe3yIbTaTOB [0 OCBOSHHUIO 00s3aTEIBHOIO COAEPIKAaHUs, YCTAHOBICHHOTO TaHHON
npUMepHON paboueil MporpaMMoH, BEIAEISAIOT: OCBOCHHBIE O0YYAIOIMMKCS HayYHbIC 3HAHUS, YMEHUS U
CHOCOOBI ACUCTBUH, cienndudeckue sl MpeAMETHON 001acTH «XUMUs, BUABI IESATEITLHOCTH T10
HOJYYEHUIO HOBOT'O 3HAHMUS, €r0 HHTEPIpETali, TPEeoOpa30BaHUIO U NPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX
Y HOBBIX CHTYyalMsIX.



[IpenmeTHbIE pe3ynbTaThl OTPAXKAOT CPOPMUPOBAHHOCT Y OOYUAIOIIUXCS CIETYIOIINX YMEHUN:

8 KJIACC

1) packpvisams cmbici OCHOBHBIX XUMUYECKHUX MOHSATUI: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT,
IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH (OJTHOPO/IHASL U HEOJHOPO IHAS ), BAJIEHTHOCTD,
OTHOCUTEJIbHASL aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast
J0JIS XMMHYECKOTO DJIEMEHTA B COCAMHEHNH, MOIISIPHBII 00BEM, OKCHUJ, KMCIIOTa, OCHOBAHKE, COJIb,
ANEKTPOOTPUILIATETLHOCTh, CTETIEHb OKUCIICHUS, XUMHUYECKas peakius, KiaccuuKamus peakuuii: peakiuu
COEJIMHEHMS, pEaKLIMU PA3JIOKEeHUs, PEaKIK 3aMeIlIeHHs], peaKIIM1 00OMEeHa, 3K30- U SHAOTEPMUYECKUE
peakuuu; TeTIIoBoi A(h(HEKT peakiuu; APO aToMa, SICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTANb, PAHyC
aToMa, XUMHUYECKasl CBSI3b, MOJISIPHAS ¥ HETIOJISIpHAsi KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBast J10JIs BellecTBa (IIPOLIEHTHAs KOHIICHTPAIINs) B paCTBOPE;

2) unmocmpupogans B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUMA (CM. TI. 1) U IPUMEHSITh STH TOHSITHS
P ONKUCAHUU BEIIECTB U UX MPEBPALCHUI;

3) ucnonv3o6amb XUMUYECKYIO CUMBOJIHKY TSI COCTaBJICHUST (DOPMYIT BEIIECTB ¥ YPAaBHEHUH XUMUYECKHIX
peakuuii;

4) onpedensms BaJCHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCUHEHUSX; CTETICHb OKUCICHHUS
SIIEMEHTOB B OMHAPHBIX COEIMHEHMSAX; IIPUHAIJIEKHOCTD BEIECTB K ONPEAEICHHOMY KIacCy COEMHEHHI
1o opmyram; B XMMHUECKOH CBSI3U (KOBAJICHTHAS! U MOHHAS) B HEOPTAaHUYECKUX COCMHEHUSX;

5) packpwvisams cmbicn llepuoanaeckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT MX MOJokeHus B [lepuognueckoit
CHUCTEME; 3aKOHOB COXPaHEHUSI MaCChl BEUIECTB, IOCTOSIHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKOHa ABOTaJIpo; OMKICHIBATH U XapaKTEePH30BaTh TAOIHUHYIO (hopMy [leproandeckoil CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJaBHas noAarpymmna (A-rpymnmna)» u «mnodouynas noarpymmna (b-
Tpymmna)», Maible U OOJbIINE MEPHObI; COOTHOCUTH 0003HAYCHHUSI, KOTOPhIE UMEIOTCS B TAOIHUIIE
«Ileproanueckas cuctema xumMudeckux 31meMeHToB /1. 1. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3aps/ si/pa, 00Iee YUCIIO0 FIEKTPOHOB U
pacrpeielieHue UX IO JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMHUECKHUE DJIEMEHTHI; HEOPTaHWYECKHUE BEIIECTBA; XMMHUYECKUE Peakiuu (1o
YHCITy U COCTAaBY YUaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY (D (hEKTy);

7) xapaxkmepuzosams (onucviéams) OOIIME XUMUUECKUE CBOMCTBA BEIIECTB PA3IUUYHBIX KJIACCOB,
MOATBEPIKJasi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaxkuui;

8) npoenosuposeams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa;

BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;

9) 6viuucHAMbL OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO 0O
XUMHUYECKOT'0 3JIeMeHTa 10 (opMyJie COeIMHEHUS; MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE;

IIPOBOJMTE PACYETHI [0 YPABHEHUIO XUMUYIECKON pEaKIiy;

10) npumernsims OCHOBHBIE OTIEpPAIIUU MBICIIUTEILHOMN JACSITEIIBHOCTH — aHaJlu3 U CUHTE3, CPABHECHHE,
0000111eHIe, CUCTEMATH3AIIHNIO, KITacCU(DUKAIIHIO, BHISBICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3€H — IS
M3Y4YEHUS! CBOMCTB BEIIECTB M XUMUUYECKHUX PEaKLIUii; €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS —
HaOII0/IeHNe, U3MEpPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaibHbI U MBICICHHBIH);

11) credosams npaBuIaM MoNIb30BAHUS XUMUYECKON MTOCYAON U JIaGOpaTOPHBIM 000PYIOBaHUEM,
TaKKe MpaBWjiaM 0OpaIeHus ¢ BEIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMH TIO BBITTOJTHCHHIO
7a00PATOPHBIX XUMHUUYECKHUX OMBITOB I10 TIOJYYCHHIO U COOMPAHHUIO ra3000pa3HBIX BEMIECTB (BOAOPOaA U
KHMCJIOPO/a), IPMIOTOBJIEHHIO PACTBOPOB € ONMPEIEIEHHOM MAaCCOBOM JI0JIel PACTBOPEHHOTO BEIIECTBA;
MJIAHUPOBATH U MPOBOAUTH XUMHUECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH U KUCIOT

C IIOMOIIIBIO



WHAMKATOPOB (Makmyc, (heHondraierH, METUIOPAHK U JIp.).

9 KUIIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKHUX MOHATUI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, IPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb
OKUCJICHUS, XUMUYECKasl PEaKIIHsl, XUMUIECKasl CBsI3b, TEIUTOBOM 3(h(HEKT peakiiuu, MOJIb, MOJSIPHBIHA
00BEM, PaCTBOP; DIIEKTPOIIUTEI, HENEKTPOJIUTHI, JIEKTPOIUTHYECKAS JUCCOUMALNS, PEAKIMA HOHHOTO
o0MeHa, KaTaJln3aTop, XMMHYECKOEe paBHOBECHE, 0OpaTUMbIe U HEOOPAaTUMBIE PEaKIIUH, OKUCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBIIEHUE, aJTIOTPOIHS,
aM(OTEPHOCTh, XUMUUECKAs CBA3b (KOBAJIICHTHAS, MOHHAS, METAUINYECKAs ), KPUCTAIUIMYECKAs PEIICTKA,
KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh XMMHUYECKOW peaKIiu, MPeIeIbHO TOMyCTHMAas KOHIIEHTPAITUs
(ITOK) Bemiectna;

2) unnmocmpuposans B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHH (CM. M. 1) U IPUMEHATH 3TU MOHATHUS
IIPU OTMMCAHUU BEUIECTB M UX MPEBPAIICHUI;

3) ucnonrv3oeamb XUMUYECKYIO CUMBOJIHKY ISl COCTaBJICHUST (DOPMYIT BEIIECTB M YPAaBHEHUH XUMUYECKHIX
peakuuii;

4) onpedensams BaJICHTHOCTh U CTENICHb OKUCICHHS XUMUYECKHX JIEMEHTOB B COSMHEHUSX PA3IUYHOTO
COCTaBa; MPUHAUIEKHOCTH BENIECTB K ONPEIEIEHHOMY KJIACCy COEAUHEHUH 10 GOPMYIIam; BHJ XUMHYECKON
CBs3M (KOBaJICHTHAs, MOHHASI, METAIJINYECKas) B HEOPraHMUECKUX COCTUHEHMSIX; 3aps]] HOHA TI0
XUMHUYECKOH (hopMyIie; XapaKkTep Cpebl B BOJHBIX PACTBOPAX HEOPTAHUICCKUX COCTMHEHUH, THIT
KPUCTAJIMIECKOM PEIETKH KOHKPETHOTO BENIECTBA;

5) packpvisams cmoicn [lepuoaundeckoro 3akona JI. . MenneneeBa u JeMOHCTPUPOBATH €T0 MOHUMAHHE:
OTHCHIBAThH M XapaKTepU30BaTh TabIuHyt0 hopmy [leproandeckoil CUCTEMBI XUMHUYECKUX dJIEMEHTOB:
pa3nuuaTh MOHATHUS «TJIaBHas noArpymnmna (A-rpynmna)» u «mnobdounas noarpymnna (b-rpynmna)», mansie u
0O0JIbIIIKe IEPUOBI; COOTHOCUTH 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B IEPUOAMUYECKOM Tabmnuiie, ¢
YUCJIOBBIMH XapPaKTEPUCTUKAMH CTPOSHHUSI aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB | 3apsij sjipa, ooriee
YHCIIO 3JIEKTPOHOB M PACHPE/IEIICHNE UX 10 3JIEKTPOHHBIM CJI0SM); OOBSACHATH OOIINE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCIMHEHUM B MpeJieiaX MaJIbIX MEPHUOJIOB U TJIABHBIX MOATPYIII C
y4ETOM CTPOEHHS HX aTOMOB;

6) xnaccuguyuposams XUMUIECKUE dTIEMEHTHI; HEOPTAaHUYECKUE BEIIECTBA; XUMHUUECKHE PEAKIUH (110
YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (EKTy, IO M3MEHEHHUIO CTETICHEH
OKHCJICHUSI XUMHUYECKUX DJIEMEHTOB);

7) xapaxmepuzoéams (ONUCHIBATH) OOIIME U CHEIHU(PUUSCKHE XUMHUUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEILIECTB, MMOATBEPK/IAsi OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHIA;

8) cocmaenameb ypaBHEHUS ANEKTPOIUTUICCKON JUCCOIUAIIIH KUCIIOT, IIEN0YeH U CONE; TOTHbIE U
COKpAILCHHBIE yPABHEHUS PEaKIUii MFOHHOIO 0OMEHA; yPaBHEHHUS PEAKIIUIA, [10ATBEPKIAF0IIIX
CYILIECTBOBaHHE TEHETHUYECKOM CBS3U MEX/1y BEIIECTBAMU PA3IMUHBIX KJIACCOB;

9) packpvisamsb cyuHocms OKUCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;

10) npoenosuposams CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOXHOCTU IPOTEKAHUS
XUMUYECKUX MPEBPAIICHUM B Pa3IMYHBIX YCIOBUSX;

11) vruucnsams OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JI0JIIO
XUMHYECKOTO dJIEMEHTa 10 (hopMyJie COeTMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
PACUEThI 110 YPABHEHHUIO XMMHUYECKOM PEAKIINM;

12) cnedosams npaBuiam Mojab30BaHUS XUMUYECKOM MOCY10M U 1a00paTOpHBIM 000pYI0BaHHEM, a
TaKKe MpaBUiiaM OOpaIEHHsI C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIHUSMU O BBHITTOTHEHUIO
71a00paTOPHBIX



XUMUYECKUX OTIBITOB IO TIOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHUaKa M YIJIEKUCIIOTO Tasa);

13) nposooums peakuuu, NOATBEPKAAIOIINE KAYECTBEHHBIA COCTAB PA3IMUHBIX BEIIECTB: PACIIO3HABATD
OIBITHBIM ITyTEM XJIOPH-, GPOMHU/I-, HOAU -, KapOOoHaT-, hochar-, CUIMKAT-, CyIb(ar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHUS ¥ MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX
HEOPTraHWYECKUX BEILIECTB;

14) npumensims OCHOBHBIE OTIEPALIUU MBICIUTEIBLHON NEATEIHOCTH — aHAJINU3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CHCTEMATH3AIUIO, BRISIBICHUE IPUYNHHO-CIIEICTBEHHBIX CBSI3€H — JJIsl U3y4YEHHUs CBOICTB
BEIIECTB M XMMHYECKUX PEaKIIHii; €CTECTBEHHO-HAYYHBIC METO b TO3HAHUSI — HAOJI0ICHIE, U3MEPEHHE,
MOJICTTMPOBAHUE, SKCIIEPUMEHT (peabHbIi U MBICTICHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne| HaumenoBaHue pasjiejioB H TeM IPOrpaMMbl

KoumuecTBo yacoB

JurekTpoHHbIe (HH(POBbIe) 06pa30BaTeIbHbIE PECYPChI

BCe KOHTPOJIbHbIE npaKkTHyec
;I ro padoTbl KHe
a00ThbI
. p
Paznen 1. [lepBonayanbHble XHMHYECKHE TIOHSATHS
1 Xumusi — BaxkHasi 00J1aCTh eCTeCTBO3HAHUS M IPAKTHYECKOIT 1esITeIbHOCTH YeJI0BeKa 5 Vun.py.:
. https://uchi.ru/
1 Poccuiickas 5MeKTpOHHAs
mikona https://resh.edu.ru/
WurepakTuBHas paboyas tetpans CkaiicMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa
1 Bemecra 15 Vuu.py.:
. U XUMHYECKHe PeaKIuu https://uchi.ru/
2 Poccuiickas 31eKTpOHHAS
mkoda https://resh.edu.ru/
WnrepaktusHas pabodas TeTpans CkaiicmapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa
Hroro mo pazzneny 20
Pazzen 2. BaxHeiilne npeacTaBUTe Il HEOPraHHYECKNX BeLIECTB
2 Bo3ayx. Kuciiopoa. Ilonsitie 06 okcnaax 5 Doxcdopa:
. https://foxford.ru/.
1 Poccuiickas anekTporHas mkona https://resh.edu.ru/
WnrepakTuBHas pabodas TeTpans CkaiicMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa
2 Boaopon. 5 WurepakTuBHas padoyas TeTpans CkaiicMapT:
. IMoHsiTHE 0 KHCAOTAX M COJISIX https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickas anexTpoHHas
2 KoJIa
https://resh.edu.ru/
2 KosinuecTBeHHbIE OTHOLIEHHS] B XMMHH 4 WnTtepakTuBHas pabouas tetpans Ckaiicmapr:
. https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickast anexTpoHHas
3 LIKOJIa
https://resh.edu.ru/
2 Bopa. PactBopsbl. [lonsiTue 06 ocHOBaHUSAX 5 WurepakTuBHas paboyas Tetpans CkaiicMapT:
. https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickas anektpoHHas
4 IKoJIa
https://resh.edu.ru/
2 OCHOBHBIE KIACChI 11 WnrepaktuBHas paboyas tetpans CkaiicMapr:
. HEOPraHHYeCKHX COeINHeHHI https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickast anexTpoHHas
5 mKoJsia
https://resh.edu.ru/
HWroro no pazneny 30




Paznen 3. llepuoauyeckuii 3akon u [epuoanyeckas cucrema Xumuyeckux diementos JI. U. Menpeneepa.
Ctpoenne aToMoB. XUMHYECKas CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH

3 Iepuoanyecknii 3axon u lepuognyeckas cucteMa XuMHueckux aementos JI. M. Menaene- 7 Ouuumknoneaus «[Ipupona Hayku»:
. eBa. CTpoenue aToma Xumust http://elementy.ru/chemistry
1 XuMuk.ru. CaiiT 0
XHMHH
https://xumuk.ru/
Poccuiickast 3eKTpOHHast
mkoda https://resh.edu.ru/
WnrepakTuBHas pabodas TeTpans CkaiicmapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa
3 Xumuyeckas cBsizb. OKHCJIHTENbHO-BOCCTAHOBUTEIbHbIE PEAKIHH 8 Onnuknonenus «IIpupona Hayku»:
. Xumus http://elementy.ru/chemistry
2 XuMuk.ru. Caiit o
XHMHH
https://xumuk.ru/
Poccuiickas anekTpoHHas
mkoda https://resh.edu.ru/
WurepakTuBHas paboyas tetpaas CkaiicMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa
Hroro no pasneny: 15
PeszepBroe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 7
9 KJIACC
Ne| HaumeHoBaHHMe pa3JesioB H TeM NMPOrPaMMbI KosinuectBo 4acos JuiekTpoHHBIe (LH(POBbIE) 0GpazoBaTeIbHbIE Pecypehl
BCe KOHTPOJIbHbIE NpaKTHYeCKHe
7 ro paéoTsl padoTsl
i}
Pazpen 1. BemecTBo M XHMHYeCKHE PeaKIHH
1 TloBTOpeHue U yriydieHne 3HaHUI OCHOBHBIX pa3jeioB Kypca 8 kiacca 5 VYun.py.:
. https://uchi.ru/
1 Poccuiickast o1eKTpOHHAs
mkona https://resh.edu.ru/
1 OcHOBHbIE 3aKOHOMEPHOCTH XHMHYECKHX PeaKiuii 4 Vun.py.:
. https://uchi.ru/
2 Poccuiickas >nexkTpoHHas
mkona https://resh.edu.ru/
1 JJIeKTPOJIMTHYECKAs JUcconnanusi. XMMUYeCKHe PeaKIni B PacTBOpax 8 Vun.py.:
. https://uchi.ru/
3 Poccuiickast aneKTpoHHast
mikona https://resh.edu.ru/
Hroro no pazzuemy 17

Paznen 2. HemeTa/ bl 4 UX cOeTHHEHUS




2 O0mas xapakTepucTHKA XUMHYecKHX 3j1eMeHToB VIIA-rpynmnbl. Ianorennt 4 VYun.py.:

. https://uchi.ru/

1 Poccwuiickast 91eKTpOHHAsA
mkoda https://resh.edu.ru/

2 OO0mas XapaKkTepHCTHKA XHMHYECKHUX djeMenToB VIA-rpymnbl. Cepa H €€ coeuHeHus 5 VYun.py.:

. https://uchi.ru/

2 Poccuiickas 1eKTpOHHAsA
mkona https://resh.edu.ru/

2 O0mas XapaKTepHCTHKA XHMHYECKHX 31eMeHTOB VA-rpynnsl. A3oT, ocdop u uX coequHeHHs 7 VYun.py.:

. https://uchi.ru/

3 Poccuiickas 51eKTpOHHAs
mkona https://resh.edu.ru/

2 O0mas xapakTepucTHKA XHMHUYeCKHUX 31eMeHToB IVA-rpynnsl. 8 VYuu.py.:

. Yriepoa v KpeMHHU U MX COeIMHEHUS https://uchi.ru/

4 Poccuiickas 31eKTpoHHAs
mkona https://resh.edu.ru/

Hroro no pazzneny 24

Pa3gen 3. MeTalibl M HX COCIHHEHHS

3 Oo0mue cBoiicTBa METALIIOB 4 VYuu.py.:

. https://uchi.ru/

1 Poccuiickast 21eKTpoHHAS
mkoda https://resh.edu.ru/

3 BakHeiilune MeTalIbI U MX COEMHEHUS 16 VYuu.py.:

. https://uchi.ru/

2 Poccuiickast 21eKTpOHHAS
mikona https://resh.edu.ru/

Hroro no pazzneny: 20

Paznen 4. Xumus v okpykaomas cpeia

4 BemecTBa 1 MaTepHabl B JKH3HH YeI0BeKa 3 Vuu.py.:

. https://uchi.ru/

1 Poccuiickas anexTpoHHas
mkoda https://resh.edu.ru/

Hroro no pasgeny: 3

PesepBHoe Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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