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IHOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamMma 1o XumMuu A1 00ydaronuxcs 8-9 Kj1accoB cocTaBjieHa Ha OcHOBE TpeOoBaHMit K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHIApTe OCHOBHOI'O OOIIETo
00pa3zoBaHMsl, ¢ YIETOM pacrpeeIEHHBIX 110 KJIaccaM MPOBEPSAEMBIX TPeOOBAaHUN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHOI PorpaMMbl OCHOBHOT'O 001Iero 00pa30BaHUs U AJIEMEHTOB COAEp KaHu,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XMUMUH, a TaKKe Ha OCHOBE [IpuMepHON porpaMMel
BOCIUTaHMsI 00yUarOIIKXCsl IPH MTOJyYeHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
MpernoiaBaHus yueOHOTo npenMeTa « XUuMus» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanuy, pealu3yoluX OCHOBHbIE 0011e00pa3oBaresbHble nporpaMmMsl (yTB. Pemennem Komnernn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOro mpeaMeTa «XuMHS» B JOCTHKEHHE IIeJIe OCHOBHOTO 001IeTo 00pa3oBaHus 00yCIOBIEH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOW HAyKH B O3HAHUU 3aKOHOB IPUPO/IbI, B Pa3BUTUHU MPOU3BOJUTEIBHBIX
CHJI OOILIECTBA U CO3/IJaHMM HOBOM 0a3bl MaTE€pUAIbHOM KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PACIpOCTpaHUIIa CBOE BIUSHUE Ha Bce 00JaCTH
4eJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUIEHUE MUPa, CTalla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM >KM3HH OOIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH /st
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUH O MaTepHaIbHOM €IUHCTBE MUPA; BAKHYIO
poiib urparoT GopMUpyeMble XUMHUEH MPEeACTaBICHUS O B3aUMOIIPEBPALICHHUSIX YHEPTUH U 00 SBOJIOINH
BELIECTB B IPUPO/JIC; COBPEMEHHAsI XMMUS HalpaBJieHa HA pellieHue rI00anbHbIX PO0OIEM YCTOHYUBOTO
Pa3BUTHA YEIIOBEUYECTBA — CHIPHEBOI1, SHEPreTUUECKOM, MUILIEBOM 1 SKOJIOTHYECKOl 6e30MmacHoCTH, TpodiieM
3/IpaBOOXpaHEHHUSI.

B YCJI0BHUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B JKU3HU O6HI€CTBa CYIICCTBCHHO IMOBBICUJIACH POJIb
XUMHUYCCKOI'O 06p330BaHI/I$I. B nmane conuain3alvi OHO ABJIACTCA OAJHHUM H3 yCHOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHHUYHOTO eé pa3BUTHL.

CoBpeMEHHOMY Y€JIOBEKY XUMUUYECKUE 3HaHUSI HEOOXOIMMBI JUIsl IPUOOPETEHNS OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYAUTHCS B COMYME U OTBETCTBEHHO Yy4aCTBOBAaTh B MHOTOOOpa3HOM
KHM3HHU 00LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'O OTHOILEHHS K CBOEMY 370POBBIO U 3/10POBbIO
JPYTUX, K OKpY’Karollel IpUpoIHOH cpesie, A TPaMOTHOTO IOBEIEHHUS IIPU UCIIOJIb30BAHUHN PA3INYHBIX
MaTepUajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBSIETCSI 0Q30BbIM 110 OTHOILIEHHUIO K CHCTEME O0ILEro
XMUMUYECKOro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealiu3yeT MpUCYIIHe 00IeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, O0IIECTBEHHBIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM OTIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eHusl, BOCHUTaHUS U
pa3BUTHs 00YUAIOIIUXCS CPEJICTBAMH YU4E€OHOTO MpeMeTa « XUMHUS».

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUpOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el n (yHKIMOHATIBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBaAHKE
MBIIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOSITENILHOM yueOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUMN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN J1eATENFHOCTH; 3) 3HAKOMHT CO CHENM(UKON HaAyYHOT'O MBIIIIICHHS,
3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIA1a HAa €IMHCTBO IPUPOBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHME MIKOIHHUKOB.

Haspannple HampaBiIeHUS B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIICITUGBUKON COZepKaHUS MIPEIMETa,
KOTOPBI ABIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu XMMUU Ha OIpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc xuMuu 0CHOBHOM HMIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOUIMMHCS OCHOB HEOPTaHUYECKOM
XMUMHUHU 1 HEKOTOPBIX MOHATHH U CBEICHUH 00 OTAEIbHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

Ctpykrypa coaep:kanus npeamera chopMHUpPOBaHA HA OCHOBE CUCTEMHOT'0 TIOJX0/Ia K €r0 U3y4YEeHHIO.
Coneprxkanue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUM O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI TOHITHI
0 XuMH4YecKol peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEr0 ecTecTBO3HaHUsl, ypoBHs [lepuoanueckoro 3akona /. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YICHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H, MPEACTABICHUN 00
ANEKTPOIIUTUYECKON TUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH TMOJTYUYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCA MMOCIIEI0BATEIHLHO OT OAHOTO
YPOBHS K APYTroMY, BBIMOIHSA (PYHKIIMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOJTYUEHUS U3y4aeMbIX BEIICCTB.

Takast opranu3anus cojepKaHus Kypca cnocoOCTBYET MPeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeH
HAYYHOI KapTHUHBI MHpPa B JIOTHKE €€ CUCTEMHOM npupoibl. TeM caMbiM obecnieunBaeTcss BO3MOKHOCTh
¢dopmHpoBaHUs y 00y4arOIIUXCs IEHHOCTHOI'O OTHOUIEHHUS K HAYYHOMY 3HaHHMIO U METOJaM [TO3HaHUS B
Hayke. BaxHO Tax)ke 3aMETUTh, YTO OCBOCHHE COLEP KAHUS Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBoCTENEHHON 3HAUMMOCTH NP peann3aii 00pa3oBaTebHbIX (PYHKINN
npeaMeTa«XuMus» TPaIUIMOHHO OTHOCAT (POPMUPOBaHNE 3HAHUI OCHOB XMMHYECKOM HayKH Kak 00jacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, TPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpHI. 3a/1a4a MpeIMeTa COCTOUT B (JOPMHUPOBAHUHU CUCTEMbI XUMHUUECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUN, JOCTYIMHBIX 00001IEHUI
MHUPOBO33PEHUYECKOT0 XapaKTePa, sI3bIKa HAYKH, 3HAHUN O HayYHBIX METOJIaX U3yUYECHMSI BEILIECTB U
XUMHUYECKUX PEaKIIMii, a Takke B OPMUPOBAHUH U PA3BUTUN YMEHUN U CIOCOOOB JI€ATEIbHOCTH,
CBSI3aHHBIX C IUVIAHUPOBAHUEM, HAOJIOJICHUEM U MTPOBEACHUEM XUMHUECKOTO HKCIIEPUMEHTA, COOII0AEHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIECTBAMH B TTOBCEIHEBHOM KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHust npeAMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX
IIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABICHHOCTh 00YyYeHHs Ha PAa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U MPOJI0IHKATh CBOE 0Opa3zoBaHUe
CaMOCTOSITENTbHO CTAHOBUTCS OJHOW U3 BAKHEHIINX QYHKIMNA yueOHBIX MPEAMETOB.

B cBs131 ¢ 3TUM NIpU U3YYEHUU MIPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE MPUOOPEITH TaKne
LEJH, KaK:

— (opMHpoBaHHE HHTEIIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHITHIO PELICHUH, CIIOCOOHOM ananTupoBaThCst K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM JKU3HU;



— HaIpaBJICHHOCTh OOYYCHHS HAa CUCTEMAaTHYCCKOE MPUOOIICHHUE YUaITUXCs K CAMOCTOSTSIIBHON
MO3HABATEIILHOM JIeATEIbHOCTH, HAYYHBIM METOAaM ITO3HAHUs, (POPMHUPYIONTUM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— obecrieyeHue ycioBui, CIOCOOCTBYIOIMIUX MPUOOPETEHHUIO 00YJaOIIMMHUCS OIbITA Pa3HOOOPA3HO
JIeSATEeTbHOCTH, ITO3HAHUS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHIUMN ), UMEIOLIUX

YHUBCPCAJIBbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ 00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIETO MHPAa HA OCHOBAHHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX IMTPU U3YUCHUN XUMHH,

— (dopmupoBaHHe Y 00yJaOMIMXCs TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIPAOOTKU YKOJIOTHUYECKHU IEIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJIOBOU
JIEATEIbHOCTH B LEJISIX COXPAHEHHUSI CBOETO 370POBbs U OKPYKAIOIIEH PUPOTHON CPENbL;

— Pa3BHUTHUC MOTHUBAILIUU K O6y‘IeHI/IIO, CIocoOHOCTEH K CaAMOKOHTPOJIFO U CAMOBOCIIMTAHWIO HAa OCHOBEC

YCBOEHHSI O0IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdUIIst 1
HaNpaBJICHHOCTH JATbHEHIIIEro 00yIeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 06H.I€l"0 06p330BaHI/IH «XUMUS» IIpU3HaHa 00s13aTeIbHBIM y‘Ie6HLIM npeaAMETOM, KOTOpHﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBeHHO'Hay‘IHBIe MpeaAMCETLD.

VY4eOHbIM 1aHOM Ha e€ u3y4eHue orBeaeHo 204 yaeOHbIX YacoB — 10 3 4. B HEAE0 B 8 1 9 Kiaccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poias XuMuM B )KU3HU YesioBeKa. Terna u BemecTBa. PU3nyeckue CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsaTHe 0 MeTOAaX MO3HAHUS B XUMHUH. XUMUS B CUCTeME HayK. YucToie
BemiecTBa u cMecu. CriocoObl pa3IenieHus] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie u crnoxxHbie
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuuaeckas opmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa

BCIIICCTB. OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHas Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

®u3nuecKue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Npu3Haku. 3aKOH COXPAaHEHUsI MaCChl
BellecTB. XUMU4eckue ypaBHeHus. Kiaccudukanmsi XuMU4eCcKiX peakiuil (CoequHeHus, pa3IoKeHus,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH ITOCYI0M, C IpaBUJIaMH PaOOTHI B JTa0OPaTOPHU U
npuéMamu 00pareHus ¢ JJabopaTOpHbIM 00OPYIOBAHUEM; U3YIECHUE U OTMCAHKNE (PU3HMUECKUX CBOWCTB
00pa3I0B HEOPraHNYECKHUX BELIECTB; HAOMI0AeHHE (PH3NUECKHX (TUIaBICHHE BOCKA, TasTHUE JIb/Ia, PACTHPAHHE
caxapa B CTYIIKE, KUTIEHUE U KOHJICHCALIUS BOJIbI) M XMMUYECKHUX (TOPEHUE CBEYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMO/ICHCTBHE MeJa C KUCJIOTOH) SIBICHUH, HAOJIOIEHHE M OTMCAaHNE TPU3HAKOB MTPOTEKAHHS
XUMHAYECKHX PeaKIuii (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIIOM Oapus,
pasnokenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoaeicTBHE Keje3a ¢ pactBopoM coiu meau(ll));
n3ydeHue crnocoO0B pa3zesieHus CMecei (C MOMOIIBI0 MarHnuTa, (GUIbTpOBaHUE, BHIMTAPHBAHNE,
JTUCTUILISALMS, XpoMaTorpadusi), IpOBEIEHUE OUUCTKU TTOBAPEHHON COJIM; HAOMIOCHNE U ONMCaHue
pe3yIbTaTOB MPOBEACHHUS OTBITA, HIUTFOCTPHPYIOIETO 3aKOH COXPAaHEHHUST MACChI; CO3/IaHUE MOJIeIeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopon — aseMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBaA (peakiuu ropenus). Oxcuapl. [Ipumenenue
kuciopoaa. CriocoObl MosydyeHHus KUCIOPOAa B 1aOOpaTOpUH U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopona B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIHMS KUCIOPOAaA.

TenoBoit 3¢h(pekT XuMUUECKON peakIiu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U dHIOTEPMHUECKHE
peakuuu. TormBo: yroiab U MeTaH. 3arpsi3HEHUE BO3/4yXa, YCUIIEHUE TAPHUKOBOTO 3 dekTa, pazpyLieHue
030HOBOI0 CJIOSI.

Bonopon — snemeHT u npocroe BemiecTBo. Haxoxaenune Bogopoaa B npupoje, pusndeckue 1 XUMHUECKHe
CBOICTBa, MPUMEHEHHE, CIOCOObI MoxydeHus. Kucnorsl u conu.

KomnuectBo Beniectsa. Mosb. MosnsipHast Macca. 3akoH ABoraapo. MomnsipHblif 00bEM ra3os. Pacuérsl mo
XUMHUYECKUM YPaBHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PactBopsl. HacklllieHHbIE M1 HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BEIIECTB B Bojie.MaccoBast 107151 BEIIECTBA B paCTBOpPE. XMMHYECKHE CBOMCTBA
BOJbl. OcHOBaHMs. Posb pacTBOPOB B IPUPOJIE U B KU3HU YelIoBeKa. KpyroBopoT BobI B IPUPOIE.
3arpsi3HeHue NpupoaHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heoprannueckux coequnenuit. Oxcunpl. Kinaccudukaims oKCHI0B: coIe00pa3yromme
(ocHOBHBIE, KUCIOTHBIC, aM(pOTEepHBIC) U HecosieoOpasyromire. HomMeHkmaTypa oKCHa0B (MEXTyHAPOIHAS U
TpuBHAJIbHAS ). PU3HUECKUE U XUMUUECKHE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcnoBanus. Knaccuukanust ocHOBaHU: MENOUN U HEPACTBOPUMBIE OCHOBaHUs. HomeHkaTypa



OCHOBaHMH (MEXyHapOIHAs U TpUBUAIbHAs). DU3ndeckue u XMMUYECKHUE CBONCTBA OCHOBAHUH.
[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukarms kuciaot. HomeHkIaTypa KUCIOT (MEXIyHapOIHAs M TPUBHAIbHAA).
OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. Psan aktuBHOocTH MeTasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conu. Homenknatypa coiield (MexayHapoaHast U TpuBHalIbHAS ). PDU3NMUECKUE U XUMUYECKUE CBOMCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

XUMHUECKUH SKCIIEPUMEHT: KaueCTBEHHOE ONPE/IETICHNE COAECPIKaHUS KUCIOPOa B BO3yX€; OJyUEHHE,
cobupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB KMCIIOPO/1a; HAOIIOIEHIE B3aUMO ICHCTBHS BEIIECTB C
KHUCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS M MPEKpaIleHus rTopeHus (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCH/JIOB U OIMCAaHME UX CBOWCTB; MOIy4YeHHE, COOMpaHue, paclio3HaBaHNUE U N3y4eHHE CBOMCTB BOJIOPOIA
(ropenue); Bzaumoiericteue Bojopoza ¢ okcuaoM Meau(ll) (Bo3amMoxHO HCTONIb30BaHUE BUICOMATEPUATIOB);
HaOr01eHNe 00pa3IoOB BEUIECTB KOJIMYECTBOM | MOJIb; MCCefoBaHHE 0COOEHHOCTEH paCTBOPEHUS BEIIECTB
C Pa3IMYHOM PACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONPEICIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBUE BOJIbI C METAJJIaMU (HaTPUEM U KaJIbLIueM) (BO3MOKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPEEIIEHNE PACTBOPOB KUCIIOT U IIEJI0UEH C IOMOILBIO HHIUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB; HAOIIOIEHUE U3MEHEHHS OKPACKU
MHMKAaTOPOB B pacTBOpAaxX KHUCIIOT U LIesIoueii; u3yueHnue Bzaumoaenicteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KUCJIOTHI, KUCJIOT C METAJUIAMH, PEaKIMi HEUTPAIN3alyy; I0Jy4€HHE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJIHOTO METaJuIa APYTUM U3 pacTBOpa COJIM; PEIIEHNE IKCIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BakHeWIne K1acchl HEOPraHUYECKUX COCTHHEHUI.

Ilepunoanueckmnii 3axoH u llepuonnyeckas cucrema xumuuecknx 3jementon /. M. MenneseeBa.
Crpoenne atoMoB. XuMn4eckas cB3b. OKHCJINTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[IepBbie nonbITKH KiIacCUPUKALMN XUMUYECKUX 31€MEHTOB. [IoHATHE 0 rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMENbHbBIE METAIJIbL, TAJIOT€Hbl, HHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpble 00pa3yroT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMnu4eckux 3imeMeHToB J1. 1. Menneneesa.
KopoTtkonepuonnas u jyimHHONepruoaHas popmsl [leproanyeckoil cucteMbl XUMUYECKHX 371€MEHTOB /.
N. Menneneesa. [leproas! u rpynmnsl. PU3n4ecKuii CMBICI IOPSAAKOBOTO HOMEPA, HOMEPOB NIEPHOJA U
IPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX ajep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe JIEKTPOHHBIX 000JI0UeK

aToMoB nepBbIX 20 xumuueckux 3nemeHToB [lepunonuueckoii cuctemsl J[. . MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 ero nojoxxkeHuro B [lepuoanueckoit cucreme Jl. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUSI PAJINyCa aTOMOB XMMUYECKUX 3JIEMEHTOB, METALNTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 Tpymnam u nepuoaam. 3HaueHue [lepuoanueckoro 3akona u [lepuoanueckoi
CUCTEMbI XUMUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HAYKH U ITpakTuku. [[. 1. MenneneeB — yd€Hbli U
rpakKIaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'IﬂpHaH u HCHOHHpHaﬂ) CBA3b. 9JICKTp00TpI/II_IaTCJ'IBHOCTL
XUMHUYECKHUX 3JIEeMEHTOB. MIoHHAs CBSA3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHEIC pCaKkuu. HpOLICCCLI OKHCJICHUA 1N
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUH IKCTIEPUMEHT: U3y4eHUE 00pa3IoB BEIIECTB METAJUIOB U HEMETAJUIOB; B3aMO/ICHCTBHE
TUIPOKCH/Ia IUHKA C pAaCTBOPAaMU KUCJIOT U I1IEJI0Yeil; MPOBEIEHNE OBITOB, ILTIOCTPUPYIOIINX
MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHne, peakliuy pa3ioKeHHsl, COeTUHEHUS).

MexnpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHA, TaK U TIOHATHH, SBISIIOIUXCS CUCTEMHBIMU JUIS
OTJEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHU3, CUHTE3,
KJ1accuuKkanms, MepuoANIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHHUE, MOJIEb,
SIBJICHHE.

dwusmka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH, U30TOIIbI, PaIHOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPHUUECKUI 3apsi], BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
¢bu3nvecKre BEIIMYMHBI, €IMHUIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJHIIE.

buonorus: ¢porocunres, qpixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbL, OJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMHUYeCKas peakuusi

[lepuonuueckuii 3akoH. [lepuognueckas cucrema xumuyeckux nementoB J[. M. MenneneeBa. Ctpoenue
aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJI0OB, KaJIUs,
KaJIbIMs U MX COEIMHEHHI B COOTBETCTBHUHM C MOJI0XKEHUEM 31eMeHTOB B Ilepuoauueckoii cucreme u
CTPOEHHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. TUIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB (MEXIyHApOAHAs U TPUBUAJIbHASA).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHECHU,
TCHETUYECKAs CBS3b HEOPraHUYECKUX BEILECTB.

Knaccudukanns XuMHuecKkux peakiuii o pa3JIuyHbIM IpU3HaKaM (110 YUCIIY U COCTaBYy YYacCTBYIOIIMX B
PEaKIMU BEIIECTB, 10 TEIIOBOMY 3(h(eKTy, 0 U3MEHEHHIO CTENEeHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, M0 YYACTHIO KaTalau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUYECKHUE
YpaBHEHUS.

[TonsiTre 0 ckopocT XUMHUYECKOH peakuuu. [loHaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakiusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusaX. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHHU.
®DaxTOpHI, BAUSIONINE HA CKOPOCTh XUMUYECKOM PEAKIIUU U MOJ0KEHHE XUMHUECKOTO PaBHOBECHSI.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHHBIE pcaKkuuu, 3J'IeKTp0HHBII71 OaJIaHC OKUCIIMTEILHO-BOCCTAHOBUTEILHON
pCaKkuu. CocraBiienue ypaBHeHI/II\/’I OKHUCIINTCJIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ C UCIIOJIB30BAHHUEM METOda
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOUALINK. DJIEKTPOIUTHI U HE- ANEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M Aucconranvu BEIIECTB C pa3JIMYHbBIMU BUAAMU XUMHIecKkou cBI3u. CTeneHb Jucconuanuu.
CunbHble U cr1abble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiii HOHHOro 0OMeHa, OJHBIE U COKpAIIEHHbIE
MOHHbIE YpaBHEHUs peakunii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE Mpe/iCTaBIeHU 00
ANEKTpONIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comeil.

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOJAEIISIMH KPUCTAJUINYECKUX PEIIETOK HEOPTaHUIECKUX
BELIECTB — METAJVIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIopuaa HaTpHs);
WCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIuy OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB;
MCCIIIOBAHHE AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOLUAIIMH KUCIIOT, IeJI0Yel u conen
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHUAIIOB); IPOBEICHUE OIBITOB, MILTIOCTPUPYIOMIUX TPU3HAKU
MIPOTEKaHUs PEaKInii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajiKa, BBIJICICHUE Ta3a, 00pa30BaHNE BOIbI); OIIBITOB,



HWIUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTCIIEHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpeHI/IC, PpCaKknuu pa3jioKCHUs,
COG,Z[HHGHHH); pacno3HaBaHuC HCOPraHNICCKUX BCHICCTB C TOMOIIBIO KAYCCTBCHHBIX pCaKHI/II\/'I Ha HUOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTa/jibl 1 UX COeIMHEHUA

O61ua;1 XapaKTEPUCTHUKA I'aJIOT'CHOB. OcobenHoctu CTPOCHUSA aTOMOB, XapaKTCPHBLIC CTCIICHU OKHCJICHUS.
CTpOCHI/Ie u (1)I/I3I/I‘ICCKI/IG CBOMCTBA IMPOCTBIX BEIIECTB — I'aJIOI'CHOB. XnMH4JecKre CBOMCTBA Ha IIpuUMEPE
XJiopa (B3aHMOﬂeﬁCTBHe C ME€TaJlllaMH, HEMETAJIJIaMHU, I_HCJ'IOLIaMI/I). XJ'IOpOBO,Z[OpOI[. Consanas KHCJIOTa,
XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUYC€HHUEC, IPUMCHCHHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOPOJda HA OpraHru3M
yeJioBeKa. BaxkHelmme XJIOPpHUAbI U UX HAXOXICHUE B IIPUPOJIL.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHHUS.

Crpoenue u pU3NUECKUE CBOMCTBA MIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHbBIE MOAU(UKAITUH
KHCJIOPOJIa U cepbl. XMMUYECKHe CBOUCTBA cepbl. CepoBOIOPO, CTPOCHUE, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI Cepbl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCiIoTa, GU3nIecKue 1
XUMHAYECKHE CBOWCTBA (00IIHMe KaK MPEICTaBUTEIS Kacca KUCIIOT U crienupuIeckue). XMMHYECKHIe
pEeaKIuy, JIeXKAIINEe B OCHOBE IPOMBIIIICHHOT'O CII0C00a MOIy4eHus: cepHOM kucnotsl. [Ipumenenne. Conun
CEPHOI KHCIIOTHI, KaUeCTBEHHAs peakiys Ha cyab(ar-noH. HaxoxeHue cepbl 1 e€ COeIMHeHNH B IPUPOJIE.

XUMHUYECKOE 3arps3HEHUE OKPYXKAOLIEH cpelibl COETUHEHUIMU Cepbl (KHUCIOTHBIE 10%K/IH, 3arpsi3HEHNe
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO0was xapakrepucTika 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKHCJICHUS.

A30T, pactipocTpaHeHue B IpUpoie, PU3HUecKue U XUMUIecKrne CBOHCTBa. KpyroBopot azora B mpupoe.
AMMHUak, ero pu3nveckue 1 XMMUYECKHe CBOMCTBA, MoslyueHue u npumMeHenue. Conu aMMOHUS, UX
¢bu3nyeckrue 1 XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHbI aMMOHUS. A30THas
KHCII0Ta, €€ Moly4eHue, (u3nieckue U XMMUYecKrue cBOMCTBa (00IIMe KaK MpeACcTaBUTeNs Kilacca KUCIIOT U
cnenuduueckue). McrnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI0OPEHHUIA.

XUMHUYECKOe 3arps3HEHUE OKPYXKaoIel cpe/ibl COeTUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, atorpornHbie Mogudukanun Gocdopa, puznueckue 1 XUMHIECKUE CBOMCTBA. OKCHT
docdopa(V) u pochopnas kucinota, pusndeckre 1 XMMHUIECKUE CBOMCTBA, olyueHue. Vcrnonbp3oBanue
¢dochaToB B KauecTBe MUHEPAIBHBIX Y100pEHUH.

O6mas xapakrepuctuka 35eMeHToB |V A-rpynimbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

VYrnepon, aluioTponHbele MOAU(UKAINK, pacpoCTpaHeHHEe B IPUPOAE, GU3NYECKUe U XUMUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposna B npupoje. OKcuabl yriaeposaa, ux Gu3ndeckue u XUMHIECKHe
CBOWCTBA, JICWCTBUE HA )KUBBIC OPTaHU3MBI, IOJIyYCHHE U TIPUMEHEHHE. DKOJIOTHUECKUE ITPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa rio0ansHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P deKT.
VYronbHas KUCIIOTa U €€ COJIM, UX PU3NYECKHe U XMMHUYECKHUEe CBOMCTBA, MOJyueHUE U IPUMEHEHHE.
KagecTBenHast peakiys Ha KapOOHAT-HOHBI. Mcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

HCpBOHa‘{aHBHBIC MIOHSATHS 00 OpraHN4YCCKUX BCHICCTBAX KAK O COCAMHCHUAX YTJICPOda (MCTaH, OTaH,
OTUJICH, alICTHUJICH, 3TaHOJI, ITTMICPHUH, YKCYCHAasd KI/ICJ'IOTa). Hx cocTaB 1 XHMHYECKOE CTPOCHHUC. IlonsaTue o
OMOJIOrHYECKU BayKHBIX BCIICCTBAX: JXUpax, 6en1<ax, YrJI€BOAax — M UX POJIK B )KM3HH YCJIOBCKA.

MatepuanbHO€ €AMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

Kpemnnii, ero ¢puznueckre 1 XUMAYECKHE CBOMCTBA, MOTyueHrne U mpuMeHeHne. CoeTMHEeHNsI KPEMHUS B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CUIIMKATHI, UX



WCIIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaykHelIe CTpOUTEbHBIE MaTepPHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OE€TOH, kenne300eToH. [IpobiieMbl 6€301acHOT0 UCTIONB30BAHUS CTPOUTEIHLHBIX MATEPUAIOB
B ITIOBCEIHEBHOW JKU3HHU.

XUMHYECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPTaHUIECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
IIPOBE/IEHUE KaUeCTBEHHBIX peaKlUil Ha XJIOpUI-MOHbI U HAOJIIOJCHUE IPU3HAKOB UX MPOTEKAHUS; OIBITHI,
oTpakarolye pU3n4ecKue U XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHUH (BO3MOXHO MCII0JIb30BaHHE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (IaJOreHUI0B); O3HaKOMIIEHHE ¢ 00pa3liaMu
cepsbl U €€ COeMHEHUAMH (BO3MOXHO HCIIOJIb30BaHKUE BUEOMATEpHalIOB); HAOI0AEHUE MpoLiecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI; M3y4YEeHUE XUMUYECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiuy Ha cyab(haT-HOoH U
HaOJr0ieHNe pU3HaKa €€ NPOTEKaHUs; 0O3HaKOMIIEHUE ¢ (U3HYECKMMHU CBOMCTBAMH a30Ta, ¢pochopa 1 ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BaHUE BUIEOMATEPHAIIOB), 00pa3LamMu a30THBIX U (POCHOPHBIX
yoOpeHuii; noaydyeHue, coOupanue, pacro3HaBaHUe U U3y4E€HUE CBOMCTB aMMHaKa; IPOBEJCHHUE
KayeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHue NPU3HAKOB UX MPOTEKAHUS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C ME/IbIO (BO3MOXHO MCIIOJIb30BAaHHUE
BUJIEOMATEPHAJIOB); U3yUCHHE MOJIeNIeH KPUCTAIUIMYECKUX PELIETOK anmasa, rpaduTta, QysuiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM aACOPOIIMH PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTHBOra3a; Mojy4yeHue, CoOOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB YIJIEKUCIIOTO ra3a; poBeIeHHe
Ka4yeCTBEHHBIX PEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4eHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJIEHHUE C MPOAYKLMEN CHIIMKATHON MPOMBIIUIEHHOCTH; PEIIEHUE 3KCIIEPUMEHTAJIBHBIX 3a]1a4 110
TeMe«BaxHeHIne HEMETaJUIbl U UX COEAVNHEHUSY.

MeTauiibl M UX COeTMHEHUS

OO011ast XapakTepUCTHKA XUMHUUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX ITOJIOKEHUS B
[Tepuonnueckoii cucreme xumuueckux aemeHToB . . MenpaeneeBa u crpoenust aromoB. CTpoeHue
MeTaJlJI0B. MeTamnueckasi CBsI3b U METAJUIMYECKAsl KpUCTAJINYecKas pelI€TKa. DJIEKTPOXUMUYECKUH psf
HanpspkeHui MetaioB. @U3nUecKue U XMMUYeCKHe CBOHCTBA MeTailsIoB. OO1Ie criocoObl MOTyYeHHS
MeTaisioB. [IoHsATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE CITOCOOBI 3aLUTHI UX OT Koppo3uu. CriiaBsl (CTalb,
YyT'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTaibl: osokeHue B [lepuoanueckon cucreme xXummuueckux 3semeHToB /. . Menneneesa;
CTPOEHHUE WX aTOMOB; HaXOXACHHE B pupoe. Pu3ndeckrne 1 XUMHUYECKHE CBOMCTBA (Ha IpUMEpPEe HATPHUS U
kanust). OKCUIBI U THIPOKCUIBI HATPHUS U Kanud. [[puMeHeHne menoYHbIX METaNIOB U UX COCIMHEHUM.

[1enouHo3eMenbHbIE METAIIBI MATHUM 1 KanbLuii: nonoxxenue B [lepnonnyeckoil cucteMe XMMHYECKUX
anemeHToB Jl. V1. MeHeneeBa; cTpoeHHE X aTOMOB; HaX0X/€HUE B pupoje. Pusndeckue 1 XUMUYEeCKHe
CBOWCTBa Maruus M Kanblus. Baxkneimme coenunenns Kaiabuus (OKCUA, TUIPOKCH, con). KECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHUsI.

Amomunuii: nonoxenue B [lepuoanueckoit cucreme xumudeckux snemeHToB /. 1. Menneneena;
CTpPOEHHE aToMa; HaXOXJeHue B mpupoje. dusnyeckrue 1 XUMUIECKHUE CBOMCTBA amtoMUHUS. AMBOTEpHBIS
CBOIWCTBA OKCHJIa U THAPOKCHUIA ATFOMUHUSA.

Keneszo: monoxenue B [lepuonuueckoit cucreme xumuueckux 3iemMeHToB 1. 1. MeHneneeBa; ctpoenue
aToma; HaxoxaeHue B nmpupoje. dusndeckrne 1 XUMUYECKUE CBOMCTBA xkene3a. OKCUIbI, THIPOKCUBI U COJH
xene3a(ll) u xxeneza(lll), ux coctas, CBOMCTBA U TIOJTyYCHHE.

XUMHUECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METaJUIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOWCTBaMM; U3Y4YEHHUE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHUAIIOB),
0c0OEHHOCTEH B3aMMOICHCTBHSI OKCH/IAa KAIbLIMs M HATPUs C BOAOH (BO3MOXKHO MCIIOIb30BAHUE
BHUJIEOMATEPHUAIIOB); UCCIIEI0OBAHUE CBOMCTB XKECTKOM BOJBI; ITpOLIECCa TOPEHNUs XKele3a B KUCIOpOIe
(BO3MOXKHO HCIOJI30BAaHNUE BUEOMATEPUAIIOB); IPU3HAKOB ITPOTEKAaHHsI KAYECTBEHHBIX PEAKIIMI Ha HOHbI



(Maruwms, KanbIus, aTFOMAHAS, IMHKA, sxene3a(ll) u xenesa(lll), mequ(ll)); nHabmroaeHue u onvcanue
MponeCcCoOB OKpallIMuBaHW IMJIAMCHHU NOHAMHA HATPUA, KaAJIUA U KaJIbIUA (BOSMO)KHO HUCITOJIb30BaHUEC
BUJICOMATEPHAJIOB); HCCIIEI0BaHUE aM(OTEPHBIX CBOMCTB IMIPOKCHA ATFIOMUHUS M THAPOKCUIA INHKA;
PCHICHUC SKCIICPUMCEHTAJIbHBIX 3a1a4 10 TEMC «Baxxueiinme MeTaaIbl U UX COCANHCHUA».

XuMHS 4 OKpYsKaIIas cpeaa

Hossie maTepuansl 1 TexHOJIOTMU. BellecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMUS U
310poBbe. bezonacHoe UCTIOIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu
XMMHYECKUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTHUECKON IPAMOTHOCTH. XUMHYECKOE 3arpsa3HECHHUE
OKpYy>Karolen cpeabl (mpenenbHas nonycrumas Konuentpamus seuects — [1JIK). Poxs xumun B perienun
IKOJIOTHUECKUX TIPOOIIEM.

[TpupoaHbIe KCTOYHUKH YTIIEBOIOPOAOB (YroJIb, IPUPOAHBIN Ta3, HEMTh), IPOIYKTHI UX NEPEPaOOTKH, UX
POJIb B OBITY U TPOMBIIIIICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YeHUE 00pa3I[0B MaTEPUAIIOB (CTEKIIO, CIUIABBI METAJIIOB, TIOJIMMEPHBIC
MaTrepuabl).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MCXKITPCAMCTHBIX CBsI3eH IIpy NU3YYCHUH XUMHU B 9 knacce OCYIICCTBIIACTCA UCPE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAOIMNXCA CUCTCMHBIMU AJIA
OTACJIbHBIX NPCAMETOB €CTECCTBCHHO-HAYYHOI'O IUKJIA. Peammzanms MCKITPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMHH B 9 Kitacce OCYHICCTBJIACTCA Y€PE3 UCIIOJIb30BAHUEC KAK 06H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, SABJBIIOINUXCA CUCTEMHBIMU I OTACJIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOI'O MHUKIJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHS, aHaJIU3, CUHTE3,
KJ1accuuKanms, MepuoAMIHOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHHUE, MOJICIIb,
SIBIICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®dusuKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAHOAKTUBHOCTb,
MOJIEKYIIa, DIIEKTPUUYECKUH 3apsil, TPOBOJIHUKH, TTONYIIPOBOTHUKH, AUIIEKTPUKH, POTOITEMEHT, BEIIECTBO,
TeJo, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPHUMOCTh, KPUCTAJUTHUECKas PeIIETKa,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJIaHETHI, 3B63I[I)I,
Counnrne.

buonorus: porocunres, npixanue, 6nochepa, SkocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/bI, T0JIE3HBIE UCKOTIAaeMble, TOTITUBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzydenue xumun B 8-9 Kiiacce HalpaBJIeHO HAa JOCTHKEHUE 00YYarOIIUMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEJAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTHTAIOTCS B XOJI€
00y4eHMs XMMHUU B €JUHCTBE y4eOHOW U BOCIUTATENBbHOM AesTeabHOCTH Opraiu3aliuu B COOTBETCTBUHU C
TPaJULINOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMAaMHU TOBEJICHUS U CIIOCOOCTBYIOT MPOIIEcCcaM CAMOTIO3HAHUS, CAMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIHUIO,
MOHUMAaHUS 3HAUYCHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOT'0 00IIeCTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEpHOM MH(pOPMAIUEH O MePETOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XHUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEeaACTaBJIICHHA O COUMAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIE0BATENLCKOM, TBOPUECKOHN U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JIESATEIbHOCTH IIPH BHINOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/1a4, BBINMOJIHCHUH XUMHWYCCKUX SKCIICPUMCHTOB, CO3JJaHU N y‘-IC6HI>IX IIPOCKTOB,
CTpeMJIEHHsI K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOILU B Tpoliecce 3TON y4eOHON AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIUMN HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI ITOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNN O BEIIECTBE U XMMUYECKOH PEaKINK, COOTBETCTBYIOIIIX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIUX OCHOBY ISl IOHUMAHUS CYIIIHOCTH HAYYHOM
KapTHHBI MUPA; IPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MTPUPOJIBI, B3AUMOCBSI3IX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIEHHBIX HA ITOJIyYe€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX ISt
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTenbHON, HHOOPMAIIMOHHON M YUTATEILCKOM KYIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITEITLHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUISCKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yUSHUIO U TTO3HAHMIO, JIF0O03HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1eATEIbHOCTH, K OCO3HAHHOMY BBIOOPY

HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHeHIIeM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0co3HaHUsl HEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS TPaBUiI O€30MacHOCTH MPH 0OpaIeHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peabHOMN JKU3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO podeccuii U Tpyna pa3InyHOro pojaa, yBaXKeHUE K TPy U



pe3ylbTaTaM TPYIOBOU EATEIBHOCTH, B TOM YMCIIC HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOJOKEHUS 00pa30BAHUS C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCTISTITHOM
npodecCHOHATEHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 5KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K TPUPOJIE KaK HCTOYHUKY KM3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMSI, MOHUMAHHUS [IECHHOCTH 3JI0POBOTO U O€30MacHOr0 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXUYECKOMY 37I0POBBIO, OCO3HAHMSI IICHHOCTU COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PaboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YIPOXKAIOIIUX 37J0POBBIO
W SKU3HH JIIOJICH;

10) crmiocoOHOCTH TPUMEHSTH 3HAHUS, TIOy4aeMbIe TIPH U3YYCHUH XUMUH, JUISl PEIICHUS 3a]1a4, CBSI3aHHBIX
C OKpYXKaroIlel MPUPOTHOM Cpe10i, MOBBIIEHUS YPOBHS SKOJOTHUECKOU KYJIbTYpPbI, OCOZHAHHS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U IMyTel UX PELICHUS TOCPEICTBOM METOI0B Xumuu; 11)
HKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOICTBOBATHCSA UM B MIO3HABATENHHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe metanpeaMeTHBIX pe3yIbTaTOB BRIICISIOT 3HAYMMBIE JIJ1s1 (POPMHUPOBAHUSI MUPOBO33PEHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOPHUS, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, TTPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEIMETaxX U MO3BOJIIOT HA OCHOBE 3HAHUU U3
ATUX MPEeIMETOB (OPMHUPOBATH MPECTABICHUE O LIETOCTHON HAYYHOU KapTUHE MHPA, U YHUBEpCaIbHbIC
yueOHbIe AelicTBUA (T03HABATeNbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIEUNBAIOT
(dbopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOM
JIeSITETLHOCTH.

MeTaHpCHMeTHHe PE3yIbTaTbl OCBOCHUA O6pa3OBaTeHBHOﬁ MporpaMmsal 1O XUMHUH OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIIUICHUA ITPHU OCBOCHUHA 3HAHUM: PaCKpbIBATH CMBICJI
XUMHUECKHUX TTOHSITHI (BBII[GJ'ISITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IOHATHUA I 0OBSICHEHHS OTACIBHBIX q)aKTOB n HBHGHHﬁ; BBI6I/IpaTL OCHOBaHU
W KpUTCPUU IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHUYCCKUX BCIICCTB U XUMHUYCCKUX peaKL{Hﬁ; YCTaHAaBJIMBATh IPUIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKIACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaJ'IOTI/II/I); JAC€J1aTh BBIBOJbI N 3aKJIFOUYCHU A,

2) YMCHHUEM IIPUMCHATDH B IPOUCCCC MO3HAHUS ITOHATHA (HpCJIMCTHLIC n MCTaHpCIlMCTHBIe),
CUMBOJIMYCCKHUEC (3HaKOBLIe) MOZCIIN, UCITOJIB3YEMbIC B XUMHU, Hp606p8.30BLIBaTL IIUPOKO NPUMCHICMEBIC B
XUMHHU MOACIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BHCMCHTa), XHUMHUYCCKas q)opMlea u
YpaBHCHHC XUMHUYECKOH PCaKIIMu — MpHU PCIICHUU y‘-IC6HO-H03HaBaTCJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATH U XapPAKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKHU U3Yy4aCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKLmﬁ; BBISABJIATDH 06LI_[I/IC 3aKOHOMCPHOCTHU, NTPUIHNHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUSA B U3YHACMBIX ITPOLECCAX U ABJICHUAX; NPCJIaraTb KPUTCPUU IJIA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IPIfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0co0 pelICHUA y‘-IC6HOI71
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHAHTOB PCIICHUA, BBI6I/IpaTL HanOoJee MOAXOISIIUN C y‘-IéTOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCIIOJIBE30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKIKC B
Ka4eCTBE OCHOBBI 151 POPMHUPOBAHUS THITOTE3bI MO TPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHH;

4) npuoOpeTeHue onbITa MO IUTAHUPOBAHHIO, OPTaHNU3AIUHN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB!
yMeHHEe HaOJII0JaTh 32 X00M MPOIIEcca, CAMOCTOATENILHO IIPOTHO3UPOBATH €r0 pe3yibTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIACIOBAHMS, COCTABIATh OTYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH M UHTEPIPETUPOBATH NHPOPMAIUIO PA3IUYHBIX BUAOB U GOpM
MIpPEICTaBJICHMUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH PA3IMYHbIE METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe HHPOPMAITUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAMMBIX ISl BHIITOJHEHUS y4EOHBIX U TO3HABATENIbHBIX 33]1a4 OIpe-
JeNEHHOTO TUIIA; TPUOOPETEHNE ONBbITAa B 00JIaCTH UCIIOJIB30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOIl aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (pOpMY MpeicTaBIeHUs HHPOPMAINHN U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTM3UPOBATH B MIPOIECCe YUeOHOM U UCCIIEeIOBATENBCKOM 1eATeIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) ymMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AMajIora U/WIn AUCKYCCUH) 110 CYLIECTBY 00CYK1a€MOM TEMBI,
(dbopMyIMpOBaTH CBOU MPEAIOKEHHUSI OTHOCUTEIBHO BBIIOJHEHUS PEJIOKEHHOH 3a/1a4H;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YIbTATOB BHIMIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITa, TA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB BEILECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATENILHOMN U HCCIIEI0BATENbCKON
NesTeTbHOCTH IIPU PELIEHNH BO3ZHUKAIONMX Mpo0IeM Ha OCHOBE Y4€Ta OOIUX HHTEPECOB U COTIaCOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JAEHCTBU,
OTIpeJIeNIeHUE KPUTEPHUEB T10 OI[EHKE KAa4eCTBa BHITIOJTHEHHOW PabOTHI U 1Ip.);

YHuBepcalbHBIMH PeryJsTHBHBIMH 1eiCTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh IENH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOUpATh Hanbomee
s exTuBHBIC CITOCOOBI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISATh WU
KOPPEKTUPOBATh MPEIJI0KEHHBIN alrOPUTM I€UCTBUI MPU BBHITOJIHEHUH 33JaHUI C YUYETOM MOTYyYEHUS
HOBBIX 3HAHUH 00 N3y4aeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE MOJYICHHOTO
pe3ynbTaTa 3asBJICHHON LEH;

12) ymMeHHEM UCTIOIB30BaTh M AHAIM3UPOBATh KOHTEKCTHI, MpeJjlaraéMble B YCIIOBUU 3a/IaHU.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTEILHOTO COICPKAHUsI, YCTAHOBIEHHOTO JJAHHOM
MPUMEPHON pabodeil mporpaMMoii, BEIZCNISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CIOoCOOBI IEUCTBUH, crielMPUIECKUAEC TS IPEIMETHON 00J1aCTH «XHUMHUS», BUJIBI ACSITEIHLHOCTH 110
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD y O0YUAIOIIUXCS CAEAYIOUTMX YMEHHIA:

8 KJIACC

1) packpvieamv cmbici OCHOBHBIX XUMUYECKUX TOHSITHI: aTOM, MOJICKYJIa, XHMHUYCCKUHN 3JIEMEHT, IPOCTOEC
BELIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJHOPO/IHASA U HEOJHOPO/IHAs ), BAJIEGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J10J1s
XHUMHYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENICHb OKUCIICHHS, XUMUYECKas Peaklys, KIacCUPUKaLMs peakui: peakiuu
COEJIMHEHMS, pEaKLIUU Pa3JIOKEHUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEeHa, 3K30- U SHAO0TEPMUUYECKUE
peakimu; TermioBoi 3hdekT peakuuy; sApo aToMa, IEKTPOHHBIN CIIONH aToMa, aTOMHasi OpOUTAIIb, pajuyc
aTOMa, XUMUYECKas CBS3b, MIOJIIPHAs U HEIOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATMOH, AaHUOH,
pacTBOp, MaccoBast J0J1s BelllecTBa (IPOLIEHTHAsI KOHIIEHTpalKs) B paCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUUECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH 3TH TOHATHUS
IIPY ONMCAHUHU BEIIECTB U UX MPEBpAILECHUl;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (DOPMYJT BEIIECTB M YPABHEHUI XUMHYCCKUX
peaKuuii;

4) onpedensmb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHHSX; CTCICHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COCTMHEHHSX; IPUHAICKHOCTH BEIIECTB K ONPEeIEHHOMY KJIACCy COSAMHEHHH 110
dbopMmynaM; BUJ XUMUUYECKON CBSI3U (KOBaJIEHTHAsI U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. M. MeneneeBa: 1eMOHCTPHPOBATH TTIOHUMAHNE
NEpUOINYECKOI 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MosioxkeHus B [lepuoanyeckoit
CUCTEME; 3aKOHOB COXPAaHEHMsI MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJipo; OMMCHIBATh U XapaKTepU30BaTh Ta0bInuHy0 Gopmy [leproanueckoii cuctemsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rj1aBHas noArpymnmna (A-rpynmna)» u «modbouHas noarpymnmna (b-
IpyIIa)», Majible U OOIbIINE TEPUO/IbI; COOTHOCUTH 0003HAUYEHUs!, KOTOPBIE UIMEIOTCS B Ta0JIuIe
«Ilepuognyeckas cucreMa XuMu4deckux nemMeHToB . M. MenaeneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsi]l sipa, o0l1ee YUCiIo 3JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIO0M);

6) rknaccuguyuposams XAMUIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMUICCKHE peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, [10 TEMJIOBOMY 3D PEKTY);

7) xapaxkmepuzosams (onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPAMH MOJIEKYJISPHBIX YPaBHEHHHM COOTBETCTBYIOIIMX XMMHUECKUX pPEaKLnii;

8) mpocnozuposamsb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3ZMOKHOCTH
IIPOTEKAHNSI XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

9) ebluuCHsIMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JTOJTFO
XMUMUYECKOT0 3JIEMEHTA 10 (GOpMYJie COSMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaKkiuy;

10) npumersims OCHOBHBIE OTIEPALIUN MBICIIUTEIBHOM JEITEILHOCTH — aHAIIU3 U CHHTE3, CPABHEHHE,
000011IeHIEe, CUCTEeMATH3AINI0, KIIACCU(PUKAIIHNIO, BBISIBJICHUE TPUUYNHHO-CIICICTBEHHBIX CBS3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMUUECKUX PEAKLNii; ECTECTBEHHO-HAYyYHbIE METO/IbI TIO3HAHUS —
HabIt0/IeHne, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) credosams paBuIaM MOJTB30BaHUS XUMHYECKOH MOCYI0H 1 JTaOOpaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBWJIaM oOpallleHus C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKLUSAMHU IO BBIITOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKHUX OIBITOB I10 MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJOPOIA U KUCIOPOaa),
IIPUTOTOBJICHUIO PACTBOPOB C ONpPENENEHHON MacCOBOM J101ei pacTBOPEHHOTO BELECTBA; INIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE IKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIOT C OMOIIBIO



WHIUKATOPOB (J1Takmyc, heHondTaaenH, METHIOPAHXK U . ).

9 KJIACC

1) packpvieamb cmblci OCHOBHBIX XMMUYECKUX TIOHITUI: XUMUYECKUH JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIbHOCTD, CTEIIEHD
OKMCJICHHS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEIIOBOM 3(h(PeKT peakunu, MoJib, MOJISIPHBIN 00BEM,
PacTBOP; AIEKTPOIUTHI, HEITEKTPOIUTHI, SITEKTPOIUTUYECKAS UCCOIMALNS, PEAKIINA HOHHOTO OOMEHa,
KaTaJIn3aTop, XUMUUYECKOE paBHOBECHE, 00paTUMbIe U HEOOpaTUMbIE PEAKIIUU, OKUCIUTEIBHO-
BOCCTAaHOBUTENbHbBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIJIEHNE, AJFIOTPOIIHNS,
aM(pOTEepHOCTh, XUMHUECKas CBS3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKast), KpUCTAJUIMUEeCKasl peléTkKa,
KOppO3Usl METAJIJIOB, CILIABbl; CKOPOCTh XUMHUUYECKOM peaKkluy, MPEAeIbHO JOMYCTUMAas KOHLIEHTPALs
(ITIK) BemecTBa;

2) uanocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH 3TH TOHATHUS
IIPY OIIMCAHWUHM BELIECTB U UX IPEBPAILCHUN;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIUKY JJIsl COCTABICHUS (POPMYIT BELIECTB U YPABHEHUI XMMHYECKUX
peaKuuii;

4) onpedensimb BAICHTHOCTb U CTEIICHb OKHUCIICHUS! XUMUYECKUX DJICMEHTOB B COCAMHECHHSIX PA3IMIHOTO
COCTaBa; MPUHAJIC)KHOCTD BEIIECTB K OMPENSIIEHHOMY KIIacCy COeIMHEHHH 1Mo (hopMysiam; BUJ XUMHUIECKOM
CBSI3U (KOBaJICHTHAs!, NOHHAs, METAJUIMYECKAs) B HEOPraHMUECKUX COCMHEHUSX; 3apsi/l HOHA 110 XUMHUYECKOM
bopmyIie; xapakTep cpeabl B BOAHBIX PACTBOPaX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMIECKON
PEIIETKY KOHKPETHOTO BELIECTBA,

5) packpvisame cmuicn [epuoandeckoro 3akona JI. M. Meneneesa u IeMOHCTPUPOBATh €r0 IOHUMAHHUE:
OIKCBIBATh U XapaKTepu3oBaTh TabauuHyro hopmy [lepuoandyeckoit cucTeMbl XUMUYECKUX I€MEHTOB!
pa3nuyaTh NOHATHS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJbIIME IEPUO/IbI; COOTHOCUTH 0003HaUEHHS, KOTOPbIE HUMEIOTCS B IEPUOINYECKOM TabIuIe, C YUCIOBBIMU
XapaKTepUCTHUKAaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOlIee Yucio
3JIEKTPOHOB U pacHpeieNIeHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00II1Ee 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIMHEHUH B Mpeenax MajblX MepUOI0B U IIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XUMUYECKUE FJIEMEHTBI, HCOPTrAHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (1o
YHCITY M COCTAaBY YYacCTBYIOIIUX B PEAKLIMHU BELECTB, IO TETNIOBOMY 3P HEKTY, 0 U3MEHEHUIO CTETeHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONKUCHIBATh) OOIIHE U CHEH(DUUSCKAE XUMUUECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX
BELIECTB, TOATBEPK1asl ONMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIIEKTPOIUTUUECKON TUCCOIUAIIMU KUCIIOT, IIEI0YEH U COJIeii; MOTHBIE U
COKpalIEHHbIE YpaBHEHUS peaKlMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEPKIAIOIINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMU Pa3INYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIl TOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;

10) npoernozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOKHOCTH MTPOTEKAHHSI
XMMHUYECKUX MPEBPAIIECHUN B PA3JINYHBIX YCIOBHUSIX;

11) ebiuucsmes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMMUYECKOT'0 3JIEMEHTA 10 (OpMYJie COeAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; IPOBOIUTH
Pacy€Tel 10 YPAaBHEHUIO XUMUYECKON pEaKLuy;

12) credosams paBuiIaM NOJTb30BaHUsI XUMHUYECKOH MTOCYI0M H JTa00OPaTOPHBIM 000PYIOBAaHUEM, a TAKKE
IpaBUIaM OOpALEHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU I10 BBITIOJIHEHUIO JJAOOPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKAAIONINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BEIECTB: PACIIO3HABATH
OTBITHBIM TTyTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CylIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTEIBHOM JEATEILHOCTH — aHAJIU3 M CHHTE3, CPaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBIABICHHE TPUUYNHHO-CIICICTBEHHBIX CBS3€H — JUIS U3yYEHHsI CBOICTB
BEIIECTB U XUMUUECKHX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI I03HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE
8 KJIACC

No
n/n

HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl

KoanuecTBo yacon

BCEro

KOHTpPOJIbHbBIE
padoTbl

NpaKTHYecKHe
padoTsl

JeKTpoHHBbIE (LU POBbIE) 00pa30BaTEIbLHbIE
pecypcesl

Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS

11

XuMusi — BajkHasi 00J1aCTh eCTECTBOZHAHUS U HpaKTll'-leCKOﬁ ACATEJIbHOCTH Y€/I0BECKa

10

https://resh.edu.ru/
http:/fwww.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

1.2.

Bemecrsa
U XMMHY€eCKHe peakuuu

30

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

HWroro no pazaeny

40

Pasnien 2. BaxHeiimue npeAcTaBuTe M HEOPraHUYECKHX BeLIeCcTB

2.1

Bo3ayx. Kuciopoa. Ilonsitue 06 okcupax

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

2.2.

Bonopon.
TloHsiTHE 0 KHCJIOTAX U COMSAX

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

2.3.

KoandyecTBeHHbIE OTHOIIEHHSI B XHMHH

10

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

2.4.

Boaa. PactBopsl. [lonsiTue 00 0cHOBaHUSIX

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

2.5.

OCHOBHbBIE KJ1aCChl HEOPTAHUYECKHX
COeIMHEeHUH

20

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/




Hroro no paszpemy 45
Pasnen 3. lepuoanyeckuii 3axon u Ilepuoanyeckas cucreMa xumMudeckux djemenToB JI. . Menneneesa.
Ctpoenue aToM0B. XUMHYecKas CBA3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE PEAKIHT
3.1. | Hepuonuyeckuii 3axon u Mepuoguyeckas cucrema xXumnueckux dementos JI. . MenaeneeBa. Ctpoenue 7 1 0 https://resh.edu.ru/
aToMa http:/fwww.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/
3.2. | Xumnueckas cBsi3b. OKHCJIHTEIbHO-BOCCTAHOBHTEIbHbIE PeaKINH 10 2 0 https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/
Hroro no pazzeny: 17
PesepBHOe BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 6
9 KJIACC
Ne | HammeHoBaHuUe pa3esioB H TeM MPOTrpaMMbl KoaunyectBo uacos JyeKTpoHHbIe (IH(POBbIE) 00pa3oBaTebHBIE Pecypchbl
n/n
BCEr0 | KOHTPOJIbHBIE PaGOTHI | MPaKTHYECKHE PAGOThI
Pasnen 1. BemecTso 1 XUMHYECKHE PeaKIHA
1.1. | IoBTOpeHue u yriay6/ieHne 3HAHUA OCHOBHBIX Pa3/1esioB Kypca 8 kiacca 10 1 0 https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/
1.2. | OcHOBHBIE 33aKOHOMEPHOCTH XHMHYECKHUX PeaKuuii 10 0 0 https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/
1.3. | DuekTposnTHYecKast AUcconUanus. XUMHYECKHE PEAKIHH B PACTBOPAX 17 2 0 https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/
Uroro no pazneny 37

Pa3nen 2. HemeTa/sibl M MX COeTHHEHHSI




2.1

OfuIasi XapaKkTepucTHKA XUMHYecKHX 21eMeHToB VIIA-rpynnsl. ['anorenst

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

2.2.

O0mas xapaKkTepuCTHKA XUMHYecKHX 21eMeHTOB VIA-rpynnel. Cepa u eé coequHeHust

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

2.3.

OfuIas XapaKTepuCTHKA XHMHYECKHX 21eMeHTOB VA-rpynnsl. A30T, pocdop u HX coeTHHEHUs

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

2.4.

O01mas XxapaKkTepuCTUKAa XUMHYECKHX dJieMeHToB |V A-rpynnsi.
Yriepoa u KpeMHMIi H UX cOeTHHEHHS

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

HWroro no pazaeny

28

Pa3ngen 3. MeTtasjibl M UX COeTMHEHHUSI

3.1

Oo0mue cBOHCTBA METALIOB

10

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

3.2.

BaxHeiilue MeTaNIbI M MX COeTHHEHHUST

20

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

Htoro no pazaeny:

30

Pa3znen 4. Xumusi v okpy:Kaouias cpeaa

4.1.

BemecTBa " MaTepuaJjbl B J)KH3HH Y€J10BEKa

https://resh.edu.ru/
http://www.alhimik.ru/
https://hij.ru/
https://infourok.ru/
http://www.periodictable.ru/

Htoro no pazaeny:

PesepBHoe BpeMst

OBLIEE KOJIMYECTBO YACOB I1I0 [TPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne | Tema ypoka KosmuecTBo yacos Buasbi, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKH e
padoThI padoThI
1. |IIpenmer xumuu. Ponb Xxumuw B xu3un | 1 0 0 YcTHBIN onpoc;
YeJI0BeKa
2. | Xumus B cucTeMe HayK. MeTobl 1 0 0 YCTHBIN 0mpoc;
MO3HAHUS B XUMHUH
3. | 3HaKOMCTBO C MpaBUiIaMu 0€30MacHOCTH | 2 0 1 [IpakTuyeckas
U ipuémMaMu paboThl B XUMHUYECKOH pabora;
naboparopuu. [IpakTuueckas pabota
Nel. [TpaBuina paGoThI B J1aOOpaTOPUH U
npu€Mbl 0OpaleHus ¢ 1abopaTOpHBIM
o0opynoBaHUEM
4. | Tena u Bemectsa. Pusnueckue ceorictea |1 0 0 ITuceMeHHbIi
BEIIECTB. ATperaTHoe COCTOSTHHE KOHTPOJIb;
BEILIECTB VYceTHBII onpoc;
5. | Yuctele BemectBa u cmecu. CiocoOsl 1 0 0 VYcerHbIl onpoc;
paszeneHnus cmecei
6. |IIpaktuueckas pabora: Ne 2. Pa3nenenue |2 0 1 [IpakTnyeckas
cMmecel (Ha mpuMepe OYUCTKU pabora;
MTOBapEHHO conn)
7. | AToMBI 1 MOJIEKYJBL. [IpocThie 1 1 0 0 [TuceMeHHbIM
CJIO’KHBIE BEILlECTBA KOHTPOJIb;
YeTHBIN 0onpoc;
8. | Xummuueckue dJIeMeHTEI. 3HAKH 3 0 0 YCTHBIN 0omIpoc;
(CUMBOJIBI) XUMHYECKUX DJIEMEHTOB
9. | AToMHO-MOJIeKyJIsIpHOE yueHue. 3akon |1 0 0 YcTHbIi onpoc;
MTOCTOSTHCTBA COCTaBa BEIIECCTB
10. | Xumuyeckast popmysia. BaneHTHOCTD 1 0 0 [TucrmeHHbIiH
aTOMOB XMMHUYECKHX 3JIEMEHTOB KOHTPOJIb;
YceTHBIT 0npoc;
11. | CocraBiieHre XuMudeckux Gopmy mo 3 0 0 YcTHbIi onpoc;

BaJICHTHOCTH. HaxoxieHne BaIeHTHOCTH
XUMHUYECKUX 3JIEMEHTOB 10 (opmyJie




12.

OrHocuTeNnbHAas aTOMHAs Macca.

OTHocuTeNbHASI MOJIEKYJISIPHAS Macca.

VYceTHBIT 01poc;




13.

Pemenue 3ana4 Ha BEIYHUCIICHHUE
OTHOCHUTEIILHON MOJIEKYJISIPHOM MacChl

ITuceMeHHEBIN
KOHTpOJIb;

BELIECTB YcTHBIN 0onpoc;
14. | MaccoBas 10511 XMMAYECKOTO JIEMEHTA B VYcTHBIN onpoc;
COETMHEHUU
15. | Pemenue 3a1a4 Ha BEIYUCIICHUE ITuceMeHHBIN
MacCOBOM J0JU XUMUYECKOTO 3JIEMEHTA KOHTpOJIb;
o Gopmysie CoeTMHCHUS YcTHBIN onpoc;
16. | Koutposbshas padota mo teme "Pemenne KoHntponbHas
3aJla4 Ha BbIUMCICHHE OTHOCUTEIIbHOMN pabora;
MOJIEKYJIIPHOW MacChl BELIECTB U
BBIYMCIICHUIO MACCOBOM J0JIN
XUMHYECKOT0 3JIeMeHTa 1o (hopmyie
coeuHeHUs".
17. | ®usnyeckue U XUMHUYECKUE SIBIIEHUS. YcTHBIN onpoc;
XuMudeckasi peakius
18. | [Ipu3Haku U yCIOBUS MPOTEKAHUS YcTHBII ompoc;
XUMHYECKUX PEAKIUI
19. | BakoH coxpaHeHHs MacChl BemecT. M.B. YcTHBIN onpoc;
JIOMOHOCOB — YUYEHBIA-IHIIUKIONEAUCT
20. | XuMuveckue ypaBHEHUSI. [TuceMeHHBIM
KOHTPOJIb;
VYeTHBIT onpoc;
21. | TUmbl XUMHYECKUX PEaKIuii VYcrHbIH onpoc;
(coenrHEeHHUsI, Pa3I0KESHHUS, 3aMEIIECHUS,
oOMeHa)
22. | Ypok 00001IeHHs U CHCTEMAaTH3aIln| ITuceMeHHBbIH
3HaHUHI KOHTPOJIb;
VYeTHBIT onpoc;
23. | KontposnbHas pabora mo Teme KonTtponsHas
"Xumnueckue ypaBHeHUs. TUIb pabora;
XMMHYECKHUX peakiuu."
24. | Bozmyx — cmMech razoB. CocTaB BO3Iyxa VYeTHBIM onpoc;
25. | TernoBoii 3h(HeKT XUMHUIECKOHN peaKIuy, VYcTHBIN onpoc;
MOHSATHE O TEPMOXUMHUYECKOM
YpaBHEHHUH, YK30- U SHIOTEPMUUECKHUX
peaKIusx
26. | CriocoOBl MOJTy4eHHUsT KUCIOPO/ia B YcTHBIN onpoc;

71a00paTOPUH U MPOMBIIUIEHHOCTH.

[Ipumenenue kuciopoaa




27. | TIpaktuueckas padora Ne 3. [Tonyuenue [IpakTnueckas
U coOMpaHHe KUCIOpo/ia, U3YyUEHUE eTo pabora;
CBONCTB

28. | KpyroBopoT Kuciaopoja B IpUPOJE. YcrTHbIN onpoc;
TomuBo (yroyib 1 MeTaH). 3arps3HECHUE
BO3/yXa, CIIOCOOBI €r0 MPEeI0TBPAILICHHS.

VYcunenue napHuKoBoro ¢ dekxra,
paspyuieHre 030HOBOTO CJIOS

29. | Bogopoa — XMMHYECKHIA DIIEMEHT U ITuceMeHHBbIH
npocroe BeuecTBo. Haxoxaenue B KOHTPOJIb;
npupoe, GU3NIECKUE U XUMUICCKUE VYcrHbIl onpoc;
CBOICTBa (Ha MpUMepe B3aUMOICHCTBUS
C HEMeTaJlJlaMU U OKCHJIaMU METAJUIOB),

MIPUMEHEHHUE, CTTIOCOOBI TOTYUECHHS

30. | [Ipaktuueckas padota Ne 4. [Tonyuenue [IpakTuyeckas
1 coOMpaHue BOJOPOAa, U3yUYEHHUE €ro pabora;
CBOMCTB

31. | [ToHsATHE O KUCIIOTAX U COJISAX YcTHBIN onpoc;

32. | KomuuecTBo BeriectBa. Mois. MoisipHas ITnceMeHHBIH
Mmacca KOHTPOJIb;

VYceTHBIT onpoc;

33. | 3akoH ABorajapo. MossipHbIil 00bEM IIucemenHsbIi

ra3os KOHTPOJIb;
YeTHBIN 0npoc;

34. | PerreHue 3a/1a4 Ha B3aHMOCBSI3b [MucbmenHbIi
KOJIMYECTBA BEIIeCTBa, 00bEMa U MacChl KOHTPOJIb;
ra3oB. Pacuérel mo XuMu4eckum YcTHBIN onpoc;
YpaBHEHUSIM

35. | PacuéThl M0 XMMHUYECKUM YPaBHEHHSIM. VYcerHbIl onpoc;
[Ipumenenue 3akoHa ABoraapo

36. | KouTponeHast pabora mo teme "Pemenne KonTtponbHas
3a/1a4 10 HaXO0XKJIEHUIO KOJIMYEeCTBa pabora;
BEIIECTBa,00bEMa U MACChl
ra3oB.IIpumenenue 3akona Asorazpo."

37. | ®usnueckue cBONWCTBA BOALI. AHAIU3 U VYerHbIl onpoc;
CUHTE3 — METO/Ibl H3YUYEHHs COCTaBa
BOJIbl. XUMHUYECKHE CBOMCTBA BOABI
(peakiuu ¢ MeTaJJIaMu, OKCHUIaMHU
METaJJIOB U HEMETAJIJIOB)

38. | [lonsiTrie 06 OCHOBaHMSIX U MHIUKATOPaX VYcTHBIHN onpoc;




39.

Bona xak pactBopurens. PacTBopsL.
PacTBOpHMOCTE BEIIECTB B BOJIE.
HaceplmieHHBIE ¥ HEHACHILICHHBIE
pacTBOpPLI

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBIT 01poc;

40. | KonmenTpars pactBOpoB. MaccoBas [TucbMeHHBbIN
707151 BellecTBa B pacTBope. Beruncienus KOHTPOJIb;
C UCIIOJIb30BaHUEM TOHATHSI «MaCCOBast YcTHblit onpoc;
JI0J1s1 BELIIECTBA B PaCTBOPE» TectupoBanue;

41. | Ilpaktuyeckas padora Ne 5. [IpakTuueckas
[IpuroroBneHue pacTBOPOB C pabora;
ONpeeIEHHON KOHIIEHTPAaLUeH

42. | Posb pacTBOPOB B IPUPOE U B KH3HU [TuceMeHnHbIiM
yenoBeka. KpyroBopot BoJibl B IpUPOJIE. KOHTPOJIb;
3arpsi3HeHue NpupoaHbIX Boa. OxpaHa U VYceTHBII onpoc;
OYHMCTKA IPUPOJIHBIX BOJ

43. | TlepBble OMBITKH KiIacCU(BUKAIINN [TucpmeHHbIiH
XUMHUYECKUX 3J1eMeHTOB. [ToHsiTue o KOHTPOJIb;
IpyIIax CXOAHbIX 3JIEMEHTOB VYcTHBIN onpoc;
(LIesI0uHbIe U IETOYHO3EMENbHbIE CamoolieHka ¢
METaJLJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). UCIIOJIb30BaHUEM
DJeMeHTHl, KOTOpbIe 00pa3yoT «OneHo4Horo
amM(OTepHbIe OKCHUJIBI U TUAPOKCH/IBI JINCTa»,

44. | NonHast xuMudeckas CBsI3b YcTHBIN 0onpoc;

45. | Knaccugukanus HeOpraHMueCKHX [InceMeHHBIM
COEIMHEHUN KOHTpOJIb;

YeTHBIN 0onpoc;

46. | Okcuabl: cOCTaB, KiacCU(pUKAIUSI ITuceMeHHBIH
(ocHOBHBIE, KUCTIOTHBIE, aM(OTEPHBIE, KOHTPOJIb;
Hecosieo0pa3yrolye), HOMEHKIaTypa VYcTHBIN onpoc;
(MexxayHapoaHasi M TPUBHAJIbHASA). CamoorieHKka ¢
[losnydyeHne n XUMHYECKHE CBOWCTBA MCII0JIb30BaHUEM
KHCIIOTHBIX U OCHOBHBIX OKCHJIOB «O1€HOYHOT 0

JUCTaY;

47. | OcHOBaHHS: COCTaB, KITaCCU(PHUKAIHS, VYerHbll onpoc;
HOMEHKJIAaTypa (MEeXIyHapoIHas U
TpUBHANIbHAs), GU3NIECKHE U
XAMUYECKHE CBOMCTBA, CITOCOOEI
MIOJIyYEHUs

48. | AMpoTepHBIE OKCHIIBI M THIPOKCHIBI, UX [InceMeHHBIM
CBOIMCTBA U NOJIyUYEHUE KOHTPOJIb;

VYeTHBIT 01Ipoc;




49.

Kucnotsl:cocras,kiaccupukanus,
HOMEHKJIaTypa,pusnueckne
CBOMCTBA,XUMHYECKIE CBOMCTBA U
crocoObI mony4YeHus. Ps1 akTuBHOCTH

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBIT 01poc;

METaJIJIOB.

50. | Comu (cpeaHue): HOMEHKIIATYPA, YcTHBII 0mIpOC;
CHOCOOBI MOJTYYEeHHUsI, B3AUMOJICHCTBUE CamoolieHKka ¢
coJieil ¢ MeTasiaMu, KUCJIOTaMH, UCIIOJIb30BaHUEM
[eJI04YaMU U COJISIMU «O1eHO4YHOTO

JUCTaY,

51. | BeruucieHus Mo ypaBHEHUAM [TucbMeHHBIN

XUMHYECKON peakinu KOHTPOJIb;
VYerHbll onpoc;

52. | T'enetnyeckas CBA3b MEXKY KjaccaMu YcTHBIN onpoc;
HEOPraHWYECKUX COCIMHEHUN

53. | Ilpaktuueckas pabora Ne 6. Pemenue [IpakTnyeckas
AKCIIEPUMEHTAIbHBIX 33/1a4 110 paborta;
TeMe«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCAUHEHU»

54. | Ypok 000011IeHHs U CHCTEMaTH3aIlu| ITuceMeHHBIH
3HaHUHI KOHTPOJIb;

VYceTHBIN onpoc;
CamoornieHKka ¢
HCIIOJIb30BaHUEM
«O1€HO4YHOT 0
JUCTaY;

55. | KonrposnbHas pabora mo Teme KoHnTponbHas
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX paborta;
coeuHeHn . Beruucnenus no
YPaBHEHUSIM XUMUYECKHUX peaKuun'.

56. | Ctpoenue atomoB. CocTaB aTOMHBIX VYeTHBIM onpoc;
anep. M30Tonsl. DIEKTPOHBI.

DU3NYECKUN CMBICI IOPSIAKOBOTO
HOMEpa 3JIEMEHTa

57. | Ilepuoauueckuii 3akoH u [leproanyeckas [IncemenHsbIi

cUCTEMA XMMHUYECKUX d1eMeHToB J1. 1. KOHTpOJIb;

Menpneneesa. Ilepuoael, rpymnisl,
noArpymnmnsl. U3NYECKUN CMBICIT
HOMEPOB NMEPHUOA U TPYIIIbI

VYeTHBIM onpoc;




58.

CrpoeHue 3IeKTpOHHBIX 000JI0YeK
aTOMOB NEPBbIX 20 XMMHUYECKHUX
3JIEMEHTOB MEPUOANYECKON CHCTEMBI
. 1. MenneneeBa

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBIT 01poc;

59. | XapakTeprcTUKa XUMAYECKOTO 3JICMEHTa [TucrmMeHHbIiH
10 €T0 MOJIOKEHHUIO B ITEPUOIMICCKON KOHTPOJIb;
cucteme JI. 1. Menzaeneepa YcrTHbIN onpoc;

60. | 3naueHne MEPHOAMYCCKOrO 3aKOHA U [MuceMeHHbBIH
MEPUOINYECKON CUCTEMBl XMMHUYECKUX KOHTPOJIb;
3JIEMEHTOB JIJIsl Pa3BUTHS HAYKU U VYcrHbIl onpoc;
npaktuku. Jl. 1. MenaeneeB — y4€HbIN, TectupoBanue;
Mearor ¥ TpaxaaHuH

61. | KontponbHas pabora "[lepuoandeckuii KontponsHas
3aKoH U [leproanyeckas cucrema pabora;
XAMUYECKHUX DJIECMCHTOB
J.1.MenneneeBa. XapakTepucTUKa
XAMHUYECKOI0 3JIEMEHTA I10 €0
II0JIOKEHUIO B IEPUONYECKON cucteme".

62. | DIEKTPOOTPHIIATEIHEHOCTH AaTOMOB YCTHBIN 0oTIpoc;
XAMHUYECKHX DJIEMEHTOB. XUMUUYECKast
CBSI3b. KOBAJICHTHAS MMOJISIPHAS U
KOBaJICHTHAsI HETOJIIpHAas

63. | CTeneHb OKUCIICHUS. IIncrMeHHEbIH

KOHTPOJIb;
VYeTHBIT onpoc;
CaMooIIeHKa ¢
HCIOJIb30BaHUEM
«O1eHoYHoro
JIACTay;

64. | OKHCIUTENBHO-BOCCTAHOBUTEILHBIE IInceMeHHbBIN
peakmuu (OBP). [Ipoteccer okuciaeHus u KOHTPOJIb;
BoccTaHOBJICHHA. OKHCIUTEIIN U YCTHBIN 0TIpoc;
BoccTaHoBUTeIU.CoCTaBIICHUE
yYpaBHEHUN OKUCIUTEIBHO-

BOCCTAHOBUTEIBHBIX PEAKIINI B CXEeM
AJIEKTPOHHOTO OajaHca.

65. | KortponbHast padota "OKUCIUTETBHO- KontponbHas

BOCCTaHOBUTEJbHBIE peakuu.CTeneHb pabora;

okucieHusa".




66. | Xumus B nericteun.Kuciopom — 1 0 0 [TuceMeHHbBII
XUMHUYECKHUN IEMEHT U MPOCTOE KOHTPOJIb;
BemiectBo. O30H. Haxoxnenue YcTHBIN 0onpoc;
KHCIIOpOJia B IPUPOJIe, PUINICCKUE U
XUMHUYECKHE CBOICTBA (peakiuu
OKHUCJICHUSI, TOPEHUE).

67. | UtoroBast KOHTpoOJIbHAs paboTa mo kypey | 1 1 0 Konrtponbnas
XUMHH § Kjacca. pabora;

68. | KoMIuiekcHOE TOBTOPEHHE. 2 0 0 [TuceMeHHBIN

KOHTPOJIb;
VYeTHBII 0npoc;
CamMoolieHKa ¢
HCIIOJIb30BaHUEM
«O11€HOYHOTO
JACTa;
OBILIEE KOJIMYECTBO YACOB I1O 102 |7 6
I[MTPOT'PAMME
9 KJIACC
Ne | Tema ypoka KosmmmuecTBo yacos Buaebi, popmbl
n/n KOHTPOJISA
BCero | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. |Knaccudukanus u HOMEHKIAaTypa 2 0 0 YcTHBI onpoc;
HEOPraHMYEeCKUX BELIECTB
(MexyHapoHast U TPUBUAJIbHAS)

2. | Ilepuoanueckuii 3akoH. [Tepuoauueckast | 2 0 0 [MucbmenHbIi
crcTeMa XUMHUECKUX DIIEMEHTOB KOHTPOJIb;

. U. MenneneeBa. CTpoeHHne aTOMOB VYceTHBIN onpoc;

3. | 3aKOHOMEPHOCTH B M3MEHEHUH cBoicTB |1 0 0 [MuceMeHHbIH
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX KOHTPOJTb;
MIEPHOJIOB, Kallusl, KaIbIUsI U UX YcTHbI onpoc;
COEIMHEHUI B COOTBETCTBUH C
TIOJIOKEHUEM B TIEPHOIMUECKON CHCTEME
U CTPOEHHEM aTOMOB

4. | XuMH4YecKHe CBOMCTBA BEIIECTB, 2 0 0 YCTHBIN 0TIpoc;
OTHOCSIINXCS K Pa3IMYHBIM KJ1accam
HEOPTaHUYECKUX COCTUHEHUH, NX
TCHETHYECKas CBSI3b

5. | BxoaHas KOHTpoJbHas paborTa. 1 1 0 KoHTtponbHas

pabora;




CrpoeHue BeniecTBa: BUJIbl XUMUYECKOU
CBA3U. THUIIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIIA
KPUCTAIUIMYECKOU PEeIETKH

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBIT 01poc;

7. | Kiaccudukanus XUMHYECKUX PEaKIIni IIncrMennbIi
I10 pa3JU4HbIM MpU3HAKaM (110 YUCIY U KOHTpOJIb;
COCTaBY Y4YaCTBYIOUIUX B PEaKL[UU VYerHbll onpoc;
BEIIECTB, 110 TEIUIOBOMY 3 dekTy, 1o Camoorienka ¢
M3MEHEHUIO CTETICHEN OKUCIICHUS MCII0JIb30BaHUEM
XUMHUYECKUX 3JIEMEHTOB, 110 «O11€HOYHOr 0
00paTUMOCTH, 110 YYaCTHIO JIUCTaY;
KaTajuzaTopa). JK30- U
SHIOTEPMUYECKHE PEAKIIUH,

TEPMOXUMHUYECKHE YPaBHEHUSI

8. |IloHsATHE O CKOPOCTH XUMHUYECKOI [TucbmenHbIi
peakuuu. [IoHsATHE O TOMOTE€HHBIX U KOHTpOJIb;
reTePOreHHBIX peakuusx. PakTopsl, VYerHbll onpoc;
BIIMAIOIINE HA CKOPOCTh XMMUYECKOI
peakuuu

9. |[onsTHE 00 0OPaTUMBIX U HEOOPATUMBIX [IncemenHbI
XUMUYECKUX peakuusax. [lonstue o KOHTPOJIb;
XMMHYECKOM paBHOBeCUU.DaKTOPHI, YcTHBIN onpoc;
BIIUSIIOLIUE HA CMEIIEHUE XMMHUECKOT O CamoornieHKka ¢
paBHOBECHSI. MCIIOJIb30BaHUEM

«O1€HO04YHOT 0
JIUCTaY;

10. | MexaHU3M OKUCIUTEIBHO- YcTHBIN onpoc;
BOCCTAaHOBUTENBHBIX pEaKLUi
(27eKTPOHHBIN OaaHC OKUCITUTENBHO-

BOCCTAHOBUTEJIBHOM peaKivm)

11. | Teopus anexTpoauTHYECKON IIucemenHbIi
JUCCOLUAIMU. DIIEKTPOJIUTHI U KOHTpOJIb;
HEIEKTPOJINThL. KaTnoHbI, aHMOHBI. VYcTHBIN onpoc;
MexaHH3M IMCCOLMAIIUY BEIIECTB C
Pa3IMYHBIMHU BUIAMHA XUMHUYECKOH CBSI3H.

12. | Crenens gucconuannu. CUIbHBIE U [TuceMeHHBIH
ci1abble AIIEKTPOIIUTHI KOHTpOJIb;

VYeTHBIM onpoc;
TectupoBanue;

13. | Peakiuu HOHHOTO OOMEHa, YCIOBUSI UX [TucbmenHbI

nporekanus. IoHHbIE ypaBHEHMS KOHTPOJIb;

peakuuii

VYeTHBIT 01Ipoc;




14.

Kontponbras padota nmo teme "Monnbie
ypaBHEHUs peakiuil'.

KonTtponbHas
pabora;

15. | Xumuueckue CBOMCTBA KHUCIOT B CBETE VYcTHBIN onpoc;
MPEACTABICHUH 00 AIEKTPOTUTHUECKON
JTUCCOTTHAITUT
16. | Xumuueckue CBOMCTBA OCHOBAaHUN B [T1ucbMeHHBII
CBETE MpeCTaBICHUN 00 KOHTpOJIb;
JJIEKTPOJUTAYECKON JUCCOLMALIUU VYeTHBII onpoc;
17. | Xumuueckue CBOMCTBA COJIEH B CBETE [T1ucbMeHHBII
MIPEJICTABICHHUIA 00 IEKTPOIIUTUICCKOM KOHTpOJIb;
JIHACCOLUALA YcTHBIN onpoc;
18. | [TonsiTHe O TUAPOII3E COJICH. [TuceMeHHbI
KOHTPOJIb;
YcTHBIN onpoc;
CamoorieHka ¢
HCIIOJIb30BAaHUEM
«O1eHoYHOTr0
JIUCTAY,
19. | KauecTBeHHbBIC peaKIii Ha KATHOHBI U ITuceMeHHBIH
AQHHUOHBI KOHTPOJIb;
VYceTHBIT onpoc;
20. | Ypok 0600IIIeHuS U CHCTEMaTH3aI UK IInceMeHHBbIH
3HaHUH MO AIEKTPOIUTUYECKON KOHTpOJIb;
JHCCOIIMAIIMH. YcTHBIN Oonpoc;
CaMooI1IeHKa C
HCIIOJIb30BaHUEM
«O1EeHOYHOT0
JIUCTAY,
21. | KonrponbHast pabota KonTtponbHas
"DnexTporuTHYECKas Jucconranus’. pabora;
22. | O0mias xapakTepuCTHKA I'aJIOT€HOB. YcTHBIN onpoc;

OCoOEeHHOCTH CTPOEHUS AaTOMOB 3TUX
3JIEMEHTOB, XapaKTEePHBIE NIl HUX
creneHu okucaeHus. Ctpoenue u
(bu3nueckre CBOMCTBA MPOCTHIX
BEIIECTB— raJIOT€HOB. XUMHUYECKHE
CBOMCTBa Ha MIpUMEpPE XJI0pa
(B3aumojieiicTBHE C




23.

Xnopooaopon. ConsiHasi KUCIIOTa,
XUMHUYECKHUE CBOMCTBA, MOTYUCHHE,
npuMeHeHue. KauecTBeHHas peakius Ha

ITuceMeHHEBIN
KOHTPOJIb;
VYceTHBIT 01poc;

xnopua-uonsl.[Ipakruyeckast padora No2. [IpakTueckas
[Tonydenue consTHOM KUCIOTHI, U3yYCHHE pabora;
€€ CBOMCTB.

24. | dusunonornyeckoe AeiHCTBHE XJopa U ;
XJIOPOBOJOPO/Ia HA OpPraHU3M YeJIOBEKa. [TucrmeHHBIN
Bakneiimme xJI0puIpl ¥ UX HaXOXKACHUE KOHTPOJIb;

B MPUPO/IE YcrTHbIN onpoc;

25. | Pemenue 3a1a4 Ha BEIYUCIICHUS 110 ITnceMeHHEBIN
YPaBHEHUSM XUMHUYECKUX PEaKLUH, eclin KOHTpOJIb;
OJIUH PEarceHT JiaH B U30BITKE. YcTHBIN onpoc;

CaMooI1IeHKa ¢
UCIIOJIb30BaHUEM
«O1€HO4YHOT 0
JUCTaY;

26. | KontposnbHas pabora "Pemienue 3a1a4 Ha KonTposibHas
BBIYHCIICHUSA 110 YPAaBHEHUAM pabora;,
XUMHUYECKUX PEaKLH, eClIi OJIUH
peareHT aaH B u30bITKe".

27. | OOmast xapakTeprcTHKa 31eMeHToB VIA- YcTHBIN onpoc;
rpynibl. OCOGEHHOCTH CTPOEHUS aTOMOB
9THUX JIEMEHTOB, XapaKTEPHBIE ISl HUX
cTenenu okucienus. CTpoeHue u
(u3nyeckre CBOMCTBA MPOCTHIX BELIECTB-

KHCJIOPOJia U CEPhl. AJUIOTPOIIHBIE
MOJU(UKAIIMHI KUCIOPOAA U CEPBI.
XHUMHUYECKUE CBOWCTBA CEPHI.

28. | CepoBoaopo, cTpoeHue, GU3nIecKue u [MucrmeHHbIH

XUMHUYECKHE CBOKCTBA. KOHTpOJIb;
VYeTHBIM onpoc;

29. | OKcHIBI Cephl Kak MPeICTABUTEIH [MucermMeHHBIH
KHCIIOTHBIX OKCUAOB. CepHucTas KOHTPOJIb;
KHUCIIOTA. YcTHBIN onpoc;

30. | CepHas kucioTa, HU3HUECKUE U [TucpmeHHbIi
XUMHUYECKHE CBOICTBA (001IMe KaK KOHTpOJIb;

MIPEJICTaBUTEINS KIlacca KUCIOT U
cneuupuyeckue), npumeHenue. Conu
CEpHOM KUCIIOTHI, KAUECTBEHHAS PEaKITUs
Ha CyJb(aT-HoH.

YceTHBIT 0onpoc;




31.

XUMUYECKUE pEeaKLny, JIeKAIINE B
OCHOBE ITPOMBILIJIEHHOT'O crIoco0a
IIOJIyYEHUS CEPHOU KUCIIOTHL. Pemienue
3a/1a4 Ha HaX0XXJIEHUE MacCOBOM 101U

[TncerMeHHbBIH
KOHTPOJIb;
VYceTHBIT 01poc;
CamMool1ieHKa ¢

BBIX0/1a TIPOJTYKTA PEAKIIUH. HCIOJIb30BaHUEM
«O1neHoyHoro
JIACTay;

32. | HaxoxeHue cepbl v e€ COeTMHCHHI B ITuceMeHHbIH
npupojie. XuMHUYECKOE 3arpsI3HCHHE KOHTPOJIb;
OKpYJKaloIen cpeibl COeTMHECHUSIMU VYcTHBIN onpoc;
cepbl (KUCTOTHBIE JJOK/IU, 3arPsI3HEHNE
BO3/yXa ¥ BOJOEMOB), CITIOCOOBI €T0
MPEAOTBPALICHHUS

33. | O6mias xapakKTepucTHKa 31eMeHTOB VA- YcTHBIN onpoc;
rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB
ITUX 3JIEMEHTOB, XapaKTEPHbIE I HUX
CTEICHH OKHCJICHUS. A30T,
pacrpocTpaHeHue B IPUPO/IE,

(hU3UYECKHe U XMMHUYECKHUE CBOMCTBA.
KpyroBoport azora B npupo/e.

34. | AMMuak, ero Gpu3MYECKUE U XUMUYECKUE YCTHBIN 0TIpOC;
CBOICTBA, OJIYYEHHE U TPUMEHEHHUE. [IpakTnueckas
Conu aMMOHMS, UX PU3NYECKHUE U pabora;
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.

KauectBenHas peaxiys Ha HOHBI
ammonus.[Ipaktuueckas padora Ne3.
[Tonyuenune ammuaka, U3y4eHUE €ro
CBOMCTB

35. | A3oTHas KMCJIOTa, €€ (PM3HUYECKHE U YcTHBIN onpoc;
XUMHUYECKHUE CBOWCTBA (00IIME KakK
MpEeACTaBUTENS Kacca KUCIOT U
cnenuduueckue). Hurpats

36. | Mcrionb30BaHue HUTPATOB U COJICH IIncemenHbIi
aMMOHHUS B KQU€CTBE MUHEPATbHBIX KOHTpOJIb;

ynoOpeHuii. XuMHU4YECKOe 3arpsi3sHEHUE
OKpY>Karollen cpelibl COEAUHEHUSIMHU
a3oTa (KUCTIOTHBIC IO/, 3arPsI3HCHHE
BO3/1yXa, MOYBBI H BOJIOEMOB)

YceTHBIT 0onpoc;




37.

docdop, amoTporHbIe MOIUpUKAITUNA
docdopa, pusuveckre U XUMHIECKUE
CBOICTBA

[TncerMeHHbBIH
KOHTPOJIb;
VYceTHBIT 01poc;
CamMool1ieHKa ¢

UCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTaY;

38. | Oxcun pocdopa(V) u hochoprast [TucbMeHHBbIN
KHCIOTa, (PU3MUYECKHE U XUMUYECKUE KOHTpOJIb;
CBOMCTBA, nosyyeHue. KauecrBeHHast YcTHBIN onpoc;
peakmus Ha ¢ocdaT-uOHbBI

39. | Ucnonb3oBanue GocdaroB B KauecTBE VYcTHBIN onpoc;
MUHEpaJIbHBIX yI00peHuil. 3arps3HeHue
MPUPOJHBIX BOJOEMOB (ochaTamu

40. | Yraepon, aJuIOTPOITHbIC MOTU(DHUKALINY, [TucrmeHHbIH
pacnpocTpaHeHue B IPUpPOJIE, KOHTPOJIb;
¢bu3nyecKkrue 1 XUMHUYeCKHe CBONCTBRA. YcTHBII ompoc;
Ancopbuusi. Kpyrosopot yrieposa B
pUpoie

41. | Okcuapl yriaepona, ux Gpusnueckue u ITnceMeHHBIH
XMMHYECKHUE CBOMCTBA, KOHTPOJIb;
(bu3noNIornUecKoe 1eHCTBUE Ha KUBBIE VYcTHBI onpoc;
OpPraHU3MBbl, IOJyYEHUE U IPUMEHEHHUE.

DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa(lV); runoresa
rJ100aJIbHOTO MOTEIICHHUS KJIIMMAaTa;
MApHUKOBBIN 3P PexT

42. | YronpHast KHCIIOTa U €€ COJTH, UX YcTHBIN 0onpoc;
¢u3nuecKkrne 1 XUMHUYECKHE CBOMCTBA, [IpakTnueckas
IIOJIyYE€HUE U IPUMEHEHHE. pabora;
KauecTBenHnas peakuus Ha kapOoHaT-
nousl. Mcons3oBanue kapOOHATOB B
OBITY, METUIIMHE, MIPOMBIIIJIEHHOCTH,
cenbCKoM xossiicTBe. I IpakTuueckas
pabota Ne4. [TomyueHue yriekuciaoro
ra3za. KauecTBeHHas peakuus Ha
KapOOHAaT-NOH.

43. | TlepBoHAYAIBHbIE TIOHSATHS 00 VYeTHBIM onpoc;

OpPraHn4Y€CKuUX BEIIECTBAX KaK O
COCAUHCHUX yrijiepoJaa: 0COOEHHOCTH
COCTaBa U CTPOCHUH.




44,

[TonsATHE O OMOTOTHYECKU BasKHBIX
BEIIECTBAaX: XKHpax, OenKax, yriaeBoaax.
MartepranbHOE EAMHCTBO OPraHUUYECKUX
1 HEOPTaHUYECKUX COEAMHEHUN

[TncerMeHHbBIH
KOHTPOJIb;
VYceTHBIT 01poc;
CamMool1ieHKa ¢
HCIOJIb30BaHUEM
«O1neHo4yHoro
JIACTay;

45. | KpeMHui, ero pu3nyecKkue u VYcrHbIl onpoc;
XMMHUYECKHUE CBOICTBA, ITOJIyYEHUE U
IIPUMEHEHUE B AIEKTPOHUKE.
CoenuHeHus: KpEMHUS B IPUPOJIE
46. | OG1re peacTaBIcHHs 00 OKCHIE ITnceMeHHBIH
kpeMHus(1V) 1 kpeMHHEBOH KHUCTIOTE. KOHTpOJIb;
CHITUKaTBI, UX UCIIOJIb30BAHUE B OBITY, YcTHBIN onpoc;
MEIUIIMHE, TPOMBIILIJIEHHOCTH.
47. | BaxxHelme CTpOUTENIbHBIC MATEPHAIIBI: YcTHBII ompoc;
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300etoH. [Tpobaembr 6e301acHOro
UCIOJIb30BAHUS CTPOUTEIIBHBIX
MaTEepUajIoB B IOBCEAHEBHON KU3HU
48. | IIpakTuueckas padora Ne 5. Perienne [InceMeHHBIM
HKCHEPUMEHTAIbHBIX 337a4 110 KOHTpOJIb;
TeMe«BakHeWne HeMeTalIbl U UX IIpaxTueckas
coequHeHus».00001eHne n pabora;
cucTeMaTh3alys 3HaHUH. CamoornieHKka ¢
HCIIOJIb30BaHUEM
«O1€HO04YHOT 0
JHCTaY;
49. | KonTpospHas padota "Hemeramisl 1 ux KoHnTponsHas
COEUHEHUS". pabora;
50. | OO6mast xapaKTepUCTHKA XHMHUYECKUX YcTHBIN onpoc;
2JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
UX TIOJIOKEHHUSI B IEPUOTUIECKON
CHUCTEME XMMHYECKHX AIIEMEHTOB
J1. 1. MeHnieneeBa U CTPOCHUSI aTOMOB.
CrpoeHune metamios. MeTamnueckas
CBSI3b U METaJNTNYecKast
KpUCTaJNTNYecKasl peréTka
S1. | DeKTPOXUMHYCCKUI Psifl HATTPSKEHHI [IncemenHsbIi
MeTa10B. PU3NUECKNE U XUMUYECKUE KOHTPOJIb;

cBoiicTBa MeTasuIoB. O01IHE CIIOCOOBI
MOJIYYCHHUS METAJIJIOB

YcTHBIN onpoc;




52.

[ToHsiTHE O KOPPO3UU METAIIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO3UU

[TncerMeHHbBIH
KOHTPOJIb;
VYceTHBIT 01poc;
CamMool1ieHKa ¢
HCIOJIb30BaHUEM
«O1neHo4yHoro
JIACTay;

53. | CrutaBelI (CTajb, YyryH, JIOPATIOMUAHHIA, YcTHBIN onpoc;
OpoH3a), UX IPUMEHEHHE B OBITY
MIPOMBILIIIEHHOCTH

54. | lllenounsie metaiibl. [lonoxenue B [TucbMeHHBbIN
MEPUOINUECKON CUCTEME XUMUYECKUX KOHTPOJIb;
anemenToB J[. 1. MenpeneeBa, ctpoeHue VYceTHBII onpoc;
aToMoB. Haxoxnenue B mpupoze.
dusnyeckre 1 XUMHUECKHE CBOMCTBA (Ha
npumepe HaTpus U Kanust). Okcuasl U
TUAPOKCH/IBI HATPUSI M KAJTHSI.

[IpumeHeHue 1MeT0YHbIX METANIOB M UX
COETUHEHUN

55. | [llemouHO3EMENBHBIE METAUIEI MAarHUi 1 IIuceMeHHBIN
KaJblUi, cTpoeHue aToMoB. [losioxkeHne KOHTPOJIb;

B NIEPUOJIMYECKON CUCTEME XUMUUYECKUX YcTHBIN 0onpoc;
anemenToB . 1. Menneneena. CaMooI1IeHKa C
Haxoxnenne B mpuponae. ®usnueckue u HCTIONB30BAaHUEM
XUMHYECKHE CBOMCTBa. BaxkHelue «Ouenounoro
COETMHEHUS KaNbIHsl (OKCH, THIAPOKCH]I, JIACTay;

COJIN)

56. | Pewenue 3a1a4 Ha BBIYUCIICHUS 10 IInceMeHHBbIH
YPaBHEHUSIM XUMUYECKUX PEAKIUHI, €CIIH KOHTPOJIb;
OJIMH U3 PEareHTOB JaH B U30BITKE WU
COAEPKUT MPUMECH; MACCOBOM JTOJIN
BBIX0/1a TPOJIYKTA PEaKLUU

57. | ’K€cTKOCTh BOBI U CIIOCOOBI €€ YcTHBI onpoc;

ycTpaHneHus. Boraucnenus no
YpaBHEHHUSM XMMUYECKUX PEaKIHi, eClu
OJTMH W3 PEareHTOB JIaH B BHJIE BOJHOTO
pacTBOpa C U3BECTHOW MaccOBOU
nonei.IlpakTuyeckas pabora Ne6.

JKECTKOCTH BOIBI U METOIBI €€
yYCTpaHEHHUsI

[IpakTnueckas
pabora;




58.

CamocrostenpHas pabora "Pemenue
3aJ1a4 Ha BBIUMCJICHUS 110 YPaBHEHUSIM
XUMHUYCCKUX peaKuHﬁ, €CJIM OJUH U3
pCarcHTOB JaH B I/I36BITK6 HJIU COACPIKUT
MIPUMECH; MacCOBOM JIOJIM BBIXOJIa
IIPOJyKTa peakuun".

TectupoBanue;
CamMooIieHKa ¢
HCIOJIb30BaHUEM
«O1neHo4yHoro
JIACTaY;

59. | Kenezo. [TonoxkeHne B EPHOAMUCCKOM YcTHBIN onpoc;

CUCTEME XMMHUYECKUX demeHToB 1. U.
MenpeneeBa, CTpOEHHUE aTOMA.
Haxoxnenue B npupone. Puznueckue u

XMMHYECKHUE CBOMCTBA

60. | Oxcumpl, TuapOKCH b U comu xeme3a(ll) YcTHBIN onpoc;
u xene3a(lll).

61. | IIpaktuueckas pabora Ne 7. Pemenue [IpakTnyeckas
AKCIIEPUMEHTAIbHBIX 33/1a4 110 pabora;
TeMe«BakHelIe MeTasuibl U UX
COCTUHEHUS

62. | KontposnbHas pabora "MeTamisl 1 UX KontponsHas
coeuHEeHUs". pabora;

63. | HoBbie MaTepHaibl U TEXHOJIOTHH. VYcTHBIN onpoc;
BeniecTBa 1 maTepuaibl B TOBCETHEBHOM
JKWA3HU YeloBeKa. XUMHUS U 3I0POBBE.
be3onacHoe HCOIB30BaHUE BELIECTB U
XUMHAYECKHX PEaKIHii B OBITY

64. | [IprpoaHbIe HCTOYHHUKH YTIIEBOJOPOIOB [MucermeHHBIH
(yrosb, mpuUpOIHBIN a3, HePThH) KOHTPOJIb;
MPOJYKTHI UX MEpepabOTKU, UX POJIb B VYceTHBIN onpoc;
OBITY M TPOMBIIIIEHHOCTH

65. | OCHOBBI 3KOJIOTHIECKON TPAMOTHOCTH. VYeTHBIT onpoc;
XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOIEn CamoolieHKka ¢
Cpelbl, IPEeNIbHO AOMyCTUMAs UCIIO0JIb30BaHUEM
KoHIeHTpanus Bemiects - [1/IK). «O11eHOYHOTO

JHCTaY;

66. | Posib XUMUU B PEIICHUH YKOJIOTHUECKUX [TucpmeHHbIi

npooeMm. KOHTPOJIb;
YceTHBIT 0onpoc;

67. | UtoroBast KOHTpOJIbHAs paboTa 1Mo Kypcy KontponsHas
XuMHUHU 9 Knacca. pabora;

68. | KommiekcHoe moBTOpEHHE. VYcTHBIN onpoc;
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

8 KJIACC

Xumus. 8 kinacce/I"'abpuensu O.C., Octpoymos WN.I'., CnaakoB C.A., AKIIHOHEPHOE 00IIECTBO
«MznatenscrBo«lIpocBenieHne;
BBenure cBoil BapuaHT:

9 KJIACC

Xumus. 9 kimacce/I"abpuensa O.C., Octpoymos WN.I'., CnagkoB C.A., AKIIHOHEPHOE 00IIECTBO
«M3parenscrBo«d IpocBenicHue;
Beenure cBoil BapuaHr:

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

8 KJIACC

1.Xumus.8 xnace. Yue6nuk (aBtopsl.O.C.I'abpuensn,.I".OctpoymoB,C.A.Cnaakos).
2.Meronuueckoe nmocobue.8 kiacc (aBropsl O.C.I"adbpuensa,M.I.Ocrpoymos,1.B.AkcéHoBa).

3.ITporpamma Kypca xumun i 8-9 Ki1accoB 00111e00pa30BaTENbHBIX YIPEXKICHUN ( aBTOPHI
O.C.l'abpuensn,C.A.Cnaaxos).

4.Pabouas terpanb.8 kinacc ( aBropsl O.C.I'abpuensn,C.A.Cnaakos).
5.Tetpanp ais 1a00paTOPHBIX OINBITOB U MPAKTHYECKUX padoT. 8 Kiacc( aBTOpPbI

0O.C.I'abpuensn,1.B.Axkcénosa,1.I".OcTtpoymoB).

6.XuMus B TecTax,3agaqax u ynpaxaeHusx.8 knace ( aBropsl O.C.I'abpuensy,1.B. Tpuryouak).
7.2nexkTpoHHas popma yueOHUKa.

9 KJIACC

1.Xumusa.9 knace. Yue6uuk (aBtopsl.O.C.I"'abpuenss,.I".OctpoymoB,C.A.Cnaakos).
2.Metoanueckoe nocobue.9 kinacc (aBropsl O.C.I'abpuensn,.I".Octpoymos,1.B.Akcénona).
3.IIporpamMma kypca xumuu s 8-9 kiaccoB 00111€00pa30BaTENbHBIX YUPEXKICHUN ( aBTOPbI
0O.C.I'abpuensn,C.A.Cnankos).

4.Pabouas terpanp.9 kinacc ( aBropsl O.C.I'abpuensn,C.A.Crnaakos).

5.Tetpanp ams 1a00paTOPHBIX OIBITOB U MPAKTHUYECKUX padboT.9 kiacc( aBTOpbI
O.C.T'abpuensn,U.B.Axcénosa,1.I".OctpoymoB).

6.Xumus B TecTax,3aga4ax u ynpaxueHusx.9 knacc ( aBrops O.C.I'abpuensn,.B. Tpurybuaxk).
7.2nexkTpoHHas popma yueOHUKa.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

8 KJIACC

1.Poccwuiickas anexkrpoHas mkoina. - https://resh.edu.ru/

2."Anxumuk". - http://www.alhimik.ru/

3. XKypnan "Xumus u xxu3np". - https://hij.ru/

4. Uudoypoxk.- https://infourok.ru/

5C60pHI/IK cTaTed 0 XUMHYECKUX BJ'IGMCHTaX,I/IJ'IJ'I}OCTpI/IpOBaHHHﬁ OIMMCAHUEC DKCIICPUMCEHTOB. -
http://www.periodictable.ru/



9 KJIACC

1.Poccwuiickas anexkrpoHas mkoia. - https://resh.edu.ru/

2."Anxumuk". - http://www.alhimik.ru/

3. XKypuan "Xumus u sxu3up". - https://hij.ru/

4. Uudoypok.- https://infourok.ru/

5C60pHI/IK cTaTed 0 XUMHYECKUX BHCMGHTaX,I/IJ'IJ'IIOCTpI/IPOBaHHHﬁ OIMMCAHUEC SKCIICPUMCHTOB. -
http://www.periodictable.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

1.HarypanbHble 00BEKThI U KOJUIEKIIUU:
-Anmromunnii P®;

-KaMeHHBIN yroib ¥ IpoAyKTHI ero nepepadbotku Pd;
-Metaiisl u ciiaBel PO;

-CTekJ10 u u3jienus u3 crekia Pd;
-Hedtp 1 mpoaykTe! ee nepepadoTku PD;
-ITmactmaccel PO;

-Tomnupo P®;

-UyryH u ctasib PO;

-IIIkana TBEpAOCTH;

-BonokHa PO.

2.PeakTuBbI:

-Ha6op Ne 1 OC «Kucnotsi»
Kucnora cepnas

Kucnora consinas

-Ha6op Ne 2 OC «Kucnotsi»
Kucnora azotHas

Kucnora oprodochopnas
-Ha6op Ne 3 OC «I'mapoKcuib»
Ammuak 25%-HbIi

Bbapus rugpokcun

Kanus rugpokcu

Kanpius rugpokcun

Harpus runpokcuyg

-Habop Ne 4 OC «Oxcuapl METamioBy»
AmroMuHHA OKCHUJT

bapus oxcup

Keneza (I1l) oxcun

Kanbins oxcug

Maruus okcua

Menu (Il) oxcun (rpanysisi)
Menu (I1) okcun (opo1ok)
[uHka okcun

-Habop Ne 5 OC «Merambi»
AnroMuHUM (TpaHyJibl)
AnmoMuHUM (TOPOILIOK)
Xene3o BoccTaHOBII. (ITOPOIIOK)
Marnuii (IopoIIIoK)

Maruuii (JieHTa)

Menp (TpaHyIibl, OTHIIKH)
[uHK (TpaHyJIbl)

[uuk (mopo1oK)

OnoBo (TpaHybl)



-Habop Ne 6 OC «lllenounsie U menouyH03eMeIbHbIE
MeTarb»Kansimin

Jlntnit

Harpuit

-Ha6op Ne 7 OC «OrneonacHbl€ BEIIECTBa
Cepa (opo1ok)

docdopa (V) oxeug

-Ha6op Ne 8 OC «I"asmoreHsn»
bpom

Won

-Hab6op Ne 9 OC «I"anmoreHuab»
AJIOMUHUS XJIOPU]

AMMOHHUS XJIOpUJT

bapus xnopug

Keneza (1) xnopun

Kanug onun

Kanus xnopun

Kansuus xmopug

JIuTtus xyopun

Maruus xJopuna

Menu (I1) xmopun

Hatpus 6pomug

Harpus dropun

Harpus xiopun

Muuka xnopun

-Ha6op Ne 10 OC «Cynbdatel. Cynbdutsl. Cynbhub
AmoMuHus cynshar

AMMOHUS cyib(ar

Kenesa (Il) cynsdpun

XKenesa (Il) cynbdar 7-mu BogHbIN
Kamnus cynasdar

KoGosnbta (Il) cynbdar

Marnus cynbdar

Menu (Il) cynbdaT 6e3B01HBIM
Menu (Il) cynbdat 5-Ti BoIHBIM
Hatpus cynsdun

Hatpus cynedur

Hatpus cynbdar

Hatpus ruapocynbdar

Huxens cynsdar

Hatpus ruapokapOoHat

-Ha6op Ne 11 OC «Kap6oHaTs1»
AMMOHHUSI KapOoHaT

Kanus xap6onat (mmoTar)

Menu (I1) xkapOoHAT OCHOBHOM
Hartpus xapOonat



Hatpus ruapoxap6oHaT

-Ha6op Ne 12 OC «®ocdarel. Cunmuxarbi»
Kanust Mmororuapooprodocdat (kanuii GochOpHOKUCIBIN ABYX3aMELICHHBIH )
Harpus cunukat 9-ti BogHbIi

Harpus oprodocdar Tpex3amenieHHbIH
Hatpus nurunpodocdar (Hatpuit pochopHOKHUCIBIN 0AHO3aMEIIEHHBIHN )-
Ha6op Ne 13 OC «Auneratsl. Poganusi.
CoenuHeHus xeneszay.

Kanus anerar

Kamust dpeppo(ll) rekcarmanu (Kaauil ;xeIe3uCTOCHHEPOIUCTHIN )
Kamus deppo (111) rekcanmonmna (kamuii xene30CHHEPOTUCTHIN )
Kanus ponanun

Harpus anerar

CBuHLa anieTaTt

-Habop Ne 14 OC «CoennHeHus MapraHia
Maprasnmna (1V) okcun

Mapranna (1) cynasdar

MapraHia XJopua

-Habop Ne 15 OC «Coenunenus xpomay
AMMOHHUS TUXpOMAT

Kanus nuxpomar

Kayms xpomar

Xpowma (I1) xmopum 6-Tu BOIHBII

-Habop Ne 16 OC «HuTtpatbi»

ATIOMUHUS HUTpPAT

AMMOHHS HUTpAT

Kanus aurpar

Kanbsuus autpar

Menu (1) auTpar

Harpus Hutpar

Cepebpa Hutpar

-Habop Ne 17 OC «MnauxaTops»

Jlakmong

MeTnnoBslil OpaHKeBBIN

denongranent

-Ha6op Ne 18 OC «MwunHepanbHbIe y100peHHs
AmMmodoc

Kapb6amun

Harpuesas cenutpa

Kanwiuesas cenurpa

Kanuiinas cenutpa

CynbdaTt aMMOHUSA

Cynepdocdar rpaHnyIMpOBaHHBIN
Cynepdocdat 1BOHHOM rpaHyIUPOBAHHBII
docdopuTHas Myka

-Ha6op Ne 19 OC «YrneBomopoas»



bensun

benson

I'excan

Hedtn

Tomnyon

uknorekcan

-Hab6op Ne 20 OC «Kucnopojacoaep:xaiine OpraHuiuecKue
BeLIECTBa»ALIETOH

['munepun

JudTrinoBeii abup

Criupt H-OyTHIIOBBIT

CnupT M30aMHUIIOBBIN

Criupt U300y THUIIOBBIN

Cnupt 3TUIOBBIN

deHon

dopmannH

DTUIICHTJIMKOJIb

YKCyCHO-3THIIOBBIH 3(up

-Habop Ne 21 OC «Kucnotsl opranndeckue)
Kucnora amuHoykcycHas

Kucnora 6en3oitnas

Kucnora macnsnas

Kucnora mypaBbuHas

Kucnora onennonas 0

Kucnora nanbmMutrHOBas

Kucnora creapunoBas

Kucnora ykcycnas

Kucnora maseneBas

-Habop Ne 22 OC «VYrneBoabl. AMUHBI»
Anunua

AHWINH CEpHOKHUCIBIN

JI-riroko3a

MeTtunamMuH ruapoOXIOpUI

Caxapo3a

-Ha6op Ne 23 OC «O06pa3iupl OpraHMueCKUX BEIIECTB
I'excaxmopOeH301 TeXH.

MertunneH XJIOpHUCTHIN

VYriepoa 4eThIpeX XJIOPUCTBINA
Xnopodopm

-Habop Ne 24 OC «Marepuanbi»
AKTHBHUPOBaHHBIN YTrOJb
Bazenun

Kanbius xapoun

Kanpmus kap6onart (Mmpamop)
[Mapadun

3.Mogenu:



-Habop kpucTaimmieckux pemeToxk;

-Habop ais MonenmupoBaHusi CTPOCHUS BEIIIECTB.

4 .ITeyaTHblE ITOCOOUSA U TAOINIIBI:

-IIpaBuia TexHUKHM O€30MMaCHOCTH;

-ITepuoanyeckas cucrema xumuueckux emeHToB [[.1. Menneneena;
-PacTBOpUMOCTH COJICH, KUCIIOT 1 OCHOBAHUH B BOJIE;

-XUMHYECKHE CBOMCTBA METAIIOB;

-IIpaBuiia nmoBeneHUs y4ammxcs B KAOMHETE XUMHH;

-IIpaBuna moBeAcHMS yHamuxcs B KaOMHeTe XUMUHU (151 -J1a00paTOPHBIX
paboT);-ANTOPUTM OTIMCAHUS PEAKITUH;

-AJITOPUTM ONIMCAHUS CBOMCTB 3JIEMEHTa 110 noJioxkeHuto B [ICX0O;
-M3MeHeHue 1BeTa MHANKATOPA B Pa3JIMYHBIX Cpeax;

-O06001IeHue cBeJICHUH O TPYIIaxX yriieBOJA0POIOB;
-DNEeKTPOXUMUYECKUH psiJl HAIPSYKEHUI METaJlIOB;

-KoMIIIEKT MOPTPETOB YUEHBIX-XUMHUKOB;

-Cepust TabsnL 10 HEOPraHUYECKON XUMUU;

-Cepust TabJIML IO OPraHUYECKON XUMUU;

-Cepust TaOJIUIL 10 XUMUYECKUM TTPOU3BOJICTBAM.

OBOPYJAOBAHME JIUIsA TPOBEAEHUSA ITPAKTUYECKUX PABOT

[TpuGopsl, HAGOPHI MOCYBI ¥ TAOOPATOPHBIX MPUHAIISKHOCTEH TSI XUMHYECKOTO SKCTIEPIMEHTA 00IIETO0
Ha3HAYEHUS;

-IlIkad BBITSKHOM;

-Anmnapart (ycTaHOBKa) Ui AMCTUILISLIMU BOJIBI;

-Becs;

-HarpeBaTenbHble mpubOpPHI (COMPTOBKA);

-JleMoHCTpaloHHbIE TPHUOOPHI, HAOOPHI MOCYIbI U TaA00PATOPHBIX -IPUHAIICKHOCTEN JJIT XUMUUECKOTO
HKCIEPUMEHTA O0ILero Ha3HAYeHHUS;

-Habop nocyzap! 1 npuHaanexHOCTEH ISl IEMOHCTPAIIMOHHBIX OINBITOB IO XUMUH;

-IlITaTuB 17151 IEMOHCTPAIIMOHHBIX TPOOUPOK;

-IlItatuB metammudeckuii [11J1b;

-Hab6op ¢naxonos (250 — 300 mut a5t XpaHEHUs! paCTBOPOB PEAKTUBOB);

-KommuiekTsl 1 71a00paTOPHBIX OMBITOB U MPAKTUYECKUX 3aHATUH 110 XUMHH;

-HaGop nocyab! 1 npuHaanexHOCTEH ISl y4UeHUUECKOT0 SKCIIEPUMEHTA;

-Habop cknsHOK ((1akOHOB) 1711 XpaHEHUs] paCTBOPOB PEaKTHBOB;

-Habop npubopoxk (ITX-14, ITX-16)

-IlITaTuBBI A1 TPOOUPOK;

-CnupTOBKH.






