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TOUKA \!pocm

HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o xumuw it 00ydaromuxcs 8-9 Ki1accoB cocTaBieHa Ha OCHOBe TpeOoBaHMiA K
pe3ynbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero oopa3oBaHus,
npencTaBieHHbIX B DenepanibHOM rocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIEro
o0pa3oBaHus, ¢ yIETOM paclpeeIEHHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO O0IIEr0 00pa3oBaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJICTABICHHBIX B Y HUBEPCATHHOM KOAU(UKATOPE TI0 XUMHH, a TAK)Ke Ha OCHOBE [IpiuMepHOi mporpaMMbl
BOCITUTaHMs 00Yy4arolnXCsl PU NOJTYyYEHUH OCHOBHOTO 00111ero oopasoBanus u ¢ yuérom Konnenmuu
MpenogaBaHus yaeOHOTo npeamMera « XuMus» B 00pa3oBaTeabHbIX Opranu3anusx Poccuiickoi
®denepanyy, pealn3yrolX OCHOBHBIE 00111€00pa3zoBaTenbHble IporpaMMel (yTB. Pemennem Kosuteruu
Munnpocsemenus Poccun, mporokon ot 03.12.2019 N TTIK-48H).

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUMS»

Bxnax yuebnoro npenMera « XuMus» B JOCTIKEHHE 11€JIei OCHOBHOTO 0011ero oopazoBanusi 00ycioBIIeH
BO MHOTOM 3Ha4€HUEM XHMUYECKON HAYKU B IMO3HAHUHU 3aKOHOB MPUPOJIbI, B PA3BUTHH MTPOU3BOIUTEIHHBIX

cuJ1 00IIeCTBA U CO3/IaHUU HOBOM 0a3bl MaTepuanbHON KYIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHUE Ha Bce 00IacTu
YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 33/1ajla HOBOE BUIEHUE MUPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0IIECTBA: 3HAHNE XUMUU CIIY>)KUT OCHOBOM /115t
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTepruaIbHOM €UHCTBE MUPA; BAXKHYIO
poJib UrparoT GopMUpyeMble XMMHEH MPEACTABICHHUS O B3aUMOIIPEBPALIEHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/JIC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha pelleHue riI00abHbIX TPOOIeM YCTOMUHNBOTO
Pa3BUTHS YETIOBEUECTBA — CHIPbEBOM, JHEPreTUUECKOH, MUIIIEBOM U 3KOJIOTHUECKO 6e30MmacHOCTH, polieM
3/IpaBOOXpaHEHHUSI.

B ycioBusX Bo3pacTaroniero 3HadeHus: XMMUH B )KH3HHU 00OLIECTBA CYILIECTBEHHO MOBBICHIACH POJIb
XUMUYeCKoro oopa3oBanus. B miane conuann3anuy oHO BISETCA OJHUM U3 YCIOBUH (POPMUPOBAHUS
MHTEJUIEKTa JMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YeI0BEKY XMMHUYECKHE 3HAHUSI HEOOXOIUMBI /1715l IPHOOpETeHUs OOIEKYIbTYPHOTO
YPOBHS$, ITO3BOJISIOILIET0 YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO Y4acTBOBATh B MHOTOOOPa3HOM
KHU3HHU 0OLIECTBA, JUIsl 0CO3HAHMS BaXKHOCTH Pa3yMHOT'0 OTHOLLIEHHS K CBOEMY 3/10pPOBBIO U 3/I0POBBIO
JPYTUX, K OKPYKaOIEeN IPUPOIHOM cpeie, [Ulsl TPaMOTHOTO MOBEACHUSI IIPU UCTIOJIb30BAHUH PA3JINYHbIX
MaTEpHUAJIOB U XMMHUYECKUX BEILECTB B IOBCEIHEBHOM JKU3HM.

Xummnueckoe 00pa3oBaHue B OCHOBHOM IIIKOJIE SIBJISIETCS 0Q30BBIM MO OTHOILIEHHIO K CUCTEME OO0IIero
XUMUYecKoro oopasoBanus. [[03ToMy Ha COOTBETCTBYIOLIEM EMY YPOBHE OHO peaiu3yeT MpUCYIIHe 001emMy
XUMUYECKOMY 00pa30BaHMIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPa)KaIOT FOCYJapCTBEHHbIE, OOIIECTBEHHbIE U
WH/IMBUyaJIbHBIE MOTPEOHOCTH. DTUM ONPEAEIseTCs CYIIHOCTh 00IIel cTpaTerut o0y4eHus, BOCIIUTaHUS U
pa3BUTHS 00YJaOLIUXCS CPEACTBAMHU y4eOHOTO MpeaMeTa « XUuMHUs.

W3ydenue nmpeamera: 1) cmocoOCTByeT peanr3anuy BO3MOKHOCTEH sl CaMOpa3BUTHUS U GOPMHPOBAHHS
KYJIBTYPBI TMYHOCTH, €€ 0011eH 1 (YyHKIIMOHATBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIIUIEHUS] K TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHON Y4eOHOU
JEATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEILCKIUX YMEHHM, HEOOXOAUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK ¥ B IPO(PECCUOHATLHOM IeSTENFHOCTH; 3) 3HAKOMUT CO CHEIU(PHUKON HAYYHOT'O MBIIIJICHUS,

3aKJIaJIbIBACT OCHOBBI LICJIOCTHOTO B3IJIsLAd HA CAWMHCTBO NPUPOJALI U YCIIOBCKA, ABJIACTCA OTBCTCTBCHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU TIOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HEHHOCTHOT'O OTHOIICHUS K €CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IPHUPOAC, K UCTIOBCKY,
BHOCHT CBOM BKJIaJ] B 9KOJIOTHUECKOE 00pa30BaHNE IIKOJIHHUKOB.

Haspannple HampaBieHUs B 00yYCHUH XUMHUH 00SCIICUUBAIOTCS CIICIIU(PUKON CONCpKAHUS TIPEIMETa,
KOTOpBIfI ABJICTCA NCAArOrM4CCKU aJali TUPOBAHHBIM OTPA)KCHHUEM 62130B0ﬁ HAayKU XMMHUHU Ha OHpeIIeJIéHHOM
aramne €€ pa3BUTHSL

Kypc xumMuu 0CHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOEHUE 00 YyYaIOIIMMUCS OCHOB HEOPraHUYECKOM

XHUMHHU U HCKOTOPBIX MOHATHH 1 CBGI[GHI/Iﬁ 00 OTACIBbHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHU.

CrpykTypa conepxkanus npeamera chopMUpOBaHA HA OCHOBE CHCTEMHOTO IOAX0/a K €T0 U3y4YEHHIO.
ConepmaHHe CKJIaAbIBACTCA U3 CUCTEMBbI TIOHATHI 0 XUMHUYECKOM DJIEMEHTE B BEIICCTBE U CUCTEMBbI MOHSTHH
0 XUMHUYecKOo peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHW30BaHbl 0 IPUHLIKITY [TOCJIE0BATEILHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABIECHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHAa XMMUHU, YIYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEILECTB B pacTBOpax. TeopeTnueckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE AMIIMPUYECKU MOTYUEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJIHOTO
YPOBHS K JIpyTrOMY, BBINIOJIHSSA (YHKIIMHM OOBSCHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTUYCCKOI0 MPUMCHCHHS U IOJTYUYCHHUA N3YyIaCMbIX BCIICCTB.

Takas opranusanus cofepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOHW COCTaBIIAIONIEN
Hay4YHOU KapTHHBI MHpa B JIOTUKE €€ CUCTEMHON MPHUPOAbl. TeM caMbiM 00eCrIedBaETCs] BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMIMUXCsl IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJaM IO3HaHUS B
Hayke. BaxHO Takke 3aMEeTHTh, YTO OCBOEHHE COAEPIKaHMsI Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3ydeHHbIX KypcoB: «OKkpyKaromuii Mupy», «buonorus. 5—7 kimacce» u «®u3nka. 7 Kiacey.

HOEJN N3YYEHUSA YYHEBHOI'O ITPEIMETA «XUMMUS»

K HamnpanieHuto nepBoCTeNeHHON 3HAYMMOCTH MPU pealin3aluy 00pa3oBaTeabHbIX QYHKIUI TpeaMeTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (POPMUPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HAyKH Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JeSTeIbHOCTH YeJI0BeKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B JOPMUPOBAHUN CUCTEMbI XUMUYECKIX 3HAHUNH —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJI0KEHHIA, JOCTYIMHBIX 00001IeHU
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKW, 3HAHUI 0 HAYYHBIX METOJIaX U3yYEeHHUS BEIIECTB U
XUMHUYECKUX PEaKlUi, a TaKkke B ((GOPMUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIEATEIBHOCTH,
CBSI3aHHBIX C IJITAHUPOBAHUEM, HAOIIOIEHUEM U MTPOBEICHUEM XUMHYECKOT0 IKCIIEPUMEHTA, COOTI0ACHHEM
MIpaBmJI 0€30MIaCHOTO OOpAICHHS C BEIIECTBAMHU B TOBCEAHEBHOMN KU3HHU.

Hapsiny ¢ aTum nenu u3ydeHus npeaMeTa B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUUMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYYEeHHUsI Ha pa3BUTUE U CaMOPa3BUTHE JIUYHOCTH, (POPMHUpOBaHUE €€
MHTEJUIeKTa U 0011l KyabTypbl. OOydeHne yMEHHIO YUUThCS U NPOJI0JIKaTh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHON U3 BXKHEHIINX (QYHKIMNA y4eOHBIX MPEIMETOB.

B cBs3u ¢ atuM Ipu U3y4CHUU NPCIAMETA B OCHOBHOM IIIKOJIE JOMUHUPYIOIICC 3HAYCHHUC HpI/IO6pCJ'II/I TaKue
S, Kak:

— (hopMHUpOBaHHE UHTEIUIEKTYaIbHO PA3BUTOM JMUYHOCTH, TOTOBOI K CaMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOATEILHOMY IPUHATHIO PEIICHUH, CIOCOOHOH aaanTHPOBaThCs K OBICTPO

MCHAIOIIHUMCS YCJIOBUSM KU3HU;



i HaHpaBHeHHOCTb 06y'-IeHI/ISI Ha CUCTCMATHUYCCKOC HpI/IOGH_[eHI/Ie yqanmxcsl K CaMOCTOHTeHBHOﬁ
HO3HaBaTeJ’IbHOﬁ ACATCIBbHOCTH, Hay‘-IHLIM METOAaM IIO3HAHMUA, q)OpMI/IpyTOH_[I/IM MOTHUBaAIIUIO U pa3BI/ITI/Ie
CIIOCOOHOCTEH K XUMMH;

— o0ecreueHne yCIOBHA, CIIOCOOCTBYIOMIUX MPUOOPETECHUIO 00YJAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
JACATCIBHOCTH, IIO3HAHUA U CaAMOIIO3HAHU s, KIIOUYCBBIX HABBIKOB (KIIIOLIGBBIX KOMHeTeHHHﬁ), HUMCIOIIINX

YHHUBCPCAJIbHOC 3HAYCHUEC I Pa3JIMYHBIX BUAOB ACATCILHOCTH,

— (dopmupoBaHue yMEHHI OOBSICHITH U OIICHUBATH SBJICHUS OKPYXKAIOIIETO MUPA HA OCHOBAHHUH

3HAaHUH 1 OIIbITA, MMOJTYYCHHBIX ITPU U3YYCHHUU XUMHUU;

— ¢opmupoBaHUE Y 00YUAIOMIUXCS TYMAHUCTUYECKUX OTHOIIIEHUH, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUH JIJIs1 BHIPAOOTKU HKOJIOTMYECKH 11eJIeCO00pa3HOT0 MOBEJACHUS B OBITY U TPYAOBOM
JESITETHHOCTH B 1IEJIIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— Ppa3BUTHE MOTHUBAIMHU K 00yUEHUIO, CITIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHUS 00IIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HaIpaBJIEHHOCTH JAIIBHEHUIIIETO 00yIeHUSI.

MECTO YYEBHOI'O IIPEJIIMETA «XUMMUS)» B YHEBHOM IIJIAHE

B cucreme o6miero oopazoBanus « XumMus» Npru3HaHa 00s3aTelbHbIM Y4€OHbBIM NPEAMETOM, KOTOPBIN
BXOJHT B COCTaB IPeIMETHOM 00acTH «ECTeCTBEeHHO-HAYYHBIC TTPEAMETHD.

VY4eOHbIM IIIaHOM Ha €€ u3ydeHue oTBeieHo 136 yaeOHbIX yacoB — 10 2 4. B HeAemo0 B 8 u 9 kimaccax
COOTBETCTBEHHO.



COJAEPKAHME YYEBHOI'O IIPEIMETA

8 KIIACC

IlepBoHayaIbLHBbIE XUMUYECKUE TOHATHSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU YesioBeka. Tena u BemecTBa. PU3nyeckue CBOMCTBA BEILIECTB.
ArperaTHoe cocTosiHue BeulecTB. [loHsATHE 0 MEeTOJaX MO3HAHUS B XUMUHU. XUMHS B CCTeMe HayK. YucThie
BeniecTBa 1 cMec. CrocoObI pa3/ieieHus! CMECei.

ATOMBI ¥ MOJIEKYITbI. XMMUYECKHE 371eMEHTHI. CHMBOJIBI XHMMUYECKUX 3JIEMEHTOB. [IpocThie U clloKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xummueckast opmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTABA
BemecTB. OTHOCUTENbHAS aTOMHasl Macca. OTHOCHUTENbHASI MOJIEKYIIsIpHas Macca. MaccoBast 40715
XAMHYECKOTO JIEMEHTA B COCTUHEHUH.

Ou3nyuecKre ¥ XUMHUECKHUE SBICHUS. XUMHUYECKasi pEakiysi U €€ MpU3HaKu. 3aKOH COXPaHEHHS MACCHI
BEIIeCTB. XUMHUECKHE ypaBHEeHUs. Kiaccupukarys XdMMUIecKUX peakuii (CoeIMHEHMs, Pa3IoKeHus,
3aMernieHus, OOMeHa).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUUYECKOM MOCY0M, ¢ MpaBUiiaMu pabOThl B 1TaOOpaToOpuu 1
npuéMamMu 00paleHus ¢ JJabopaTopHBIM 000PYIOBaHUEM; H3YYCHUE U OTIHCaHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHUYECKUX BEIIECTB; HaOo1eHue (pr3nuecKrx (TU1aBieHue BOCKA, TasHUE JIbJ1a, paCTUpaHHe
caxapa B CTYIIKe, KHTIEHUE W KOHJICHCAIUS BOJIbI) H XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJa C KUCIIOTOMN) sIBJICHUH, HAOII0eHNE 1 ONMCaHue TPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiuii (pa3ioKeHrue caxapa, B3auMOJACHCTBIE CEPHON KUCIIOTHI C XJIOPUAOM Oapws,
pasnoxxenue runpokcuaa meau(Il) mpu HarpeBanum, B3auMoielcTBHE Keme3a ¢ pactBopoM cosid meau(1l));
M3y4eHHUE CIIOCOOO0B Pa3eIICHHsI CMecel (C IMOMOIIbI0 MarHnuTa, (GpUIbTpOoBaHUE, BhIIAPHBAHUE,
TUCTUIUISILIMS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MOBAPEHHOM COJM; HAOIO/IEHUE U ONTUCAHKE
Pe3yJbTaTOB MPOBEACHUS ONbITA, MIUTIOCTPUPYIOIIET0 3aKOH COXPAaHEHHUsI MACChl; CO3JaHue MOJAeTei
MOJIEKYJT (IIaPOCTEPIKHEBHIX).

BaxHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bosnyx — cmecs razos. Cocras Bo3ayxa. Kuciaopox — aneMeHT u npocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, Gpu3ndeckue 1 XMMUYeckre cBoicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenue
kucnopozaa. CriocoOsbl OJSy4eHUs KUCIOpoia B 1aO0paTOpUH U IPOMBIIITIEHHOCTH. KpyroBopoT kuciaoposa B
npupoje. O30H — aJuI0TponHas MOAU(UKALIUSA KUCIOPOIa.

TennoBoit 3¢ pexT XMMUUECKON peakluu, TEPMOXUMUYECKHE YPABHEHUS, K30~ U SHIOTEPMUYECKUE
peakuuu. TOIMBO: yroJyib M MeTaH. 3arps3HeHUE BO3/lyXa, YCUIIEHUE MapHUKOBOTo 3(dekra, pazpyiieHue
030HOBOTO CJIOSL.

Boznopoa — anemeHT u mpoctoe BemecTBo. HaxoxieHre Boiopoa B npupoie, puznyeckre 1 XuMUYeCcKue
CBOICTBa, MPHUMEHEHHE, CIOCO0BI MoTydeHust. KuciaoTel u conu.

KomunuectBo Bemectsa. Mosb. MounsipHast Macca. 3akoH ABoraipo. MossipHblii 00bEM ra3oB. Pacuérsl 1o
XUMUYECKUM YPABHEHUSAM.

®dusnueckue cBoicTBa BOAbL. Bona kak pactBoputeins. PactBopsl. HachllieHHbIE 1 HEHACBIIIICHHBIE
pacTBopbl. PacTBOpUMOCTS BelecTB B BoJie.MaccoBast 10715 BELECTBA B pacTBOPE. XUMUUYECKUE CBOMCTBABOIBI.
OcHoBanust. Posib pacTBOpOB B IPUPOJE U B )KU3HM YeIoBeka. KpyroBopoT BoJbl B IpUpOJIE.
3arpsi3HeHue NPUPOAHBIX BoJA. OXpaHa U 0YMCTKA IPUPOJHBIX BOJ.

Knaccugukanus Heoprannyeckux coeannenunit. Oxcupl. Kinaccudukaryst okcuaoB: coneodpasyromniie
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHBIE) U HecosieoOpazyromue. HomeHknaTypa okcHI0B (MeXIyHapoaHas U
TpuBUaNbHAs). PU3NUECKHE U XUMUYECKUE CBOMCTBA OKCHI0B. [lonydeHne okcuaos.

OcnoBanus. Knaccudukarwst ocHOBaHHI: IIENOYN U HEPACTBOPHUMBIE OcHOBaHUs. HomeHkmaTypa



OCHOBaHMM (MEXIyHapoaHas U TpUBHaJIbHAs ). PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBAHUH.
[Tosyuenne 0OCHOBaHUIA.

Kucnotsl. Knmaccudukanus kucinot. HomeHknatypa KHCI0T (MEXIAyHapOIHas ¥ TPUBHAIIBHASA).
DU3NYECKHUE U XUMUYECKHUE CBOMCTBA KUCIOT. Psin akruBHOCTH MeTamuioB H. H. bekerosa. [TonydyeHHUEKHCIIOT.

Comu. Homenkmarypa coneit (MexayHapoiHas ¥ TpuBHalIbHAs ). DU3MUECKUE U XUMUYECKHUE CBOMCTBA
conei. [lonyduenue conen.

I'enetnyeckasi cBsI3b MEX/1y KJIaCCaMU HEOPTaHUYECKUX COECTMHEHUI.

XUMUYECKUH 3KCIIEPUMEHT: KaU€CTBEHHOE OIPEIEICHUE COAECPKAHUSI KUCIOPOia B BO3IyX€; IOJIyYEHHE,
coOupaHue, paclo3HaBaHUE M NU3YYCHHE CBOMCTB KUCIIOPO/1a; HAOIIOICHHE B3aUMO ICHCTBHSI BEIIIECTB C
KHCJIOPO/IOM U YCJIOBHUSI BOSHUKHOBEHUS U MPEKpallleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB U OTMCaHUE UX CBOICTB; MOIy4YeHue, COOMpaHue, paclio3HaBaHue U U3y4eHHE CBOMCTB BOJIOPO/Ia
(ropenue); B3auMoaericTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MokKHO MCIOJIb30BaHNE BUIEOMATEPHUATIOB);
HaboIeHNe 00pa31ioB BEIECTB KOJINYECTBOM 1 MoJIb; ncciieqoBaHNe 0COOEHHOCTEN pacTBOPEHHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTHIO; MPUTOTOBICHHE PACTBOPOB C ONMPENCTEHHON MAaCCOBOM JT0JIEH
PacTBOPEHHOTO BEIIECTBA; B3aMMOAECUCTBHE BO/IbI C METAJNIaMU (HaTpUEM U KalibLiieM) (BO3ZMOXKHO
HCI0JIb30BAHKE BUIEOMATEPUAIIOB); ONIPEIEICHHE PACTBOPOB KUCIIOT U IIeJI0Uei C MOMOLIBI0 MHINKATOPOB;
UCcleI0OBaHUE 00pa3lioB HEOPraHUUECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HAOMIOCHIE U3MEHEHHS OKPacKu
MHJMKAaTOPOB B pacTBOPAx KUCIOT U 1Iesioueit; u3yuenue Bzaumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINI HEUTpaIn3aluy; NOJIy4eHHEe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJTHOTO METAJUIa APYTrUM U3 pacTBOPA COJIU; pellIeHNe SKCIIEPUMEHTANIbHBIX 33/1a4 110 TEMe
«BaxxHeiime KjIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoanyecknii 3axkoH u [lepuoanyeckasi cucreMa xumMmudeckux j1emMenToB /I, M. MenaeJsieeBa.
Crpoenue atoMoB. XuMn4yeckasi cBsizb. OKHCJIMTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIUN

[TepBbie MOMBITKH KIacCCU(UKAIINN XUMHUYECKUX 371eMeHTOB. [IoHATHE 0 Tpynmax CXOAHBIX 3JIEMEHTOB
(1IIeTI0YHBIE U MIETI0YHO3EMEIbHBIC METAJIbI, TAJIOT€HBI, MHEPTHBIE Ta3bl). DIEeMEHTHI, KOTOpPBhIE 00pa3yroT
aM(doTepHBbIC OKCHUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucrteMa xumuueckux aemenToB J[. . Menpaeneesa.
KopoTkonepuoanas u jyimaHONIEpHoaHast Gopmbl [leproanyeckoit CUCTEMbl XUMUYECKUX deMeHToB [[. 1.
MemnneneeBa. [leproabl u rpymmbl. @U3MYECKHI CMBICIT TTOPSIKOBOTO HOMEpa, HOMEPOB MEpHOIa U
TPYIIIBI 3JIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sijiep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI09eK
aTomoB 1epBbix 20 xumudeckux dneMeHToB [lepuoanueckoii cucremsl JI. 1. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO AJIEMEHTA I10 ero noJioskeHuto B [lepuonnueckoit cucreme /1. M. Menpeneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHUUYECKHUX AJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 rpynnaM u nepuogam. 3uauenue [lepuoanueckoro 3akona u [lepuoanueckoit
CUCTEMbI XUMHUYECKHX FIEMEHTOB AJI pa3BUTHUS Hayku U npakTuku. /1. 1. MenneneeB — y4€Hblil u
IpaKJaHWH.

Xumunyeckas cBsi3b. KoBaneHTHas (TIOJspHAs U HETIONAPHAs) CBSI3b. DIEKTPOOTPHUIIATETHHOCTh
XUMHYECKUX 3IeMEHTOB. MloHHAas CBSA3b.

Crenenb okucienus. OKUCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiieccsl Okucienus u
BoccTaHOBJIeHUA. OKUCIUTEIN U BOCCTAaHOBHUTEIN.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I0B BEIIECTB METAIIJIOB U HEMETAIIIIOB; B3aUMO/ICHCTBUE
TUAPOKCUIA IMHKA C pACTBOPAMU KUCJIOT U LIEI0YEH; TPOBEICHUE ONBITOB, MILTIOCTPUPYIOLINUX TPUMEPHI

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHHEe, PEaKLUU Pa3JIOKEHHS, COSIMHEHUS).

MexnpeaMeTHbIe CBA3U



Peanuzanus MeXIpeIMETHBIX CBSI3€H MPH N3YYCHUH XUMHUU B 8 KJ1acce OCYIIECTBISIETCS Yepes
HCIIOJIB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTI/II?I, SABJIAOIMUXCA CUCTCMHBIMU IAJI51
OTJIENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC TTOHATHUS: HAyIHBIN (DakT, runoresa, TeOpUs, 3aKOH, aHAJIN3, CHHTE3,
KJaccu(uKamys, nepuoauyHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOIEb,
SIBIICHHE.

du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, ©30TOIIbI, PAJIMOAKTUBHOCT,
MOJIEKYJIa, JIEKTPUUYECKHH 3apsi1, BEMIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(u3HYECKrE BETUMIMHBI, CTUHUIIBI U3MEPECHHSI, KOCMOC, ITIaHETHI, 3BE3 161, COJTHIIE.

buonorus: porocunres, neixanue, onocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE OPO/IbI, OJIE3HBIE UCKOMIAEMBbI€, TOILIIMBO,
BOJIHBIE PECYPCHI.

9 KUIIACC
BemecTBo M xXuMHUeckas peakums

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumudeckux 3nemeHToB J1. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KaJIUs,
KaJIbIUSl ¥ UX COETUHEHHUH B COOTBETCTBUU C MOJIOKEHHEM 31eMeHTOB B [lepuoanueckoit cucreme u
CTPOEHHEM HX ATOMOB.

Crpoenue BemecTa: BUIbI XUMHUECKOHN CBSI3U. THITBI KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT THUIIA KPUCTAJUINYECKON PENIETKU U BUJA XUMHYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX BEIECTB (MEXIyHapOAHAs U TPUBHATIbHASA).
XUMHYECKHE CBOWCTBA BEUIECTB, OTHOCAUINXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCIUHEHU,
TCHETHYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccugukanus XuMHUYECKHX peakMid 0 pa3IMyYHbIM [IPU3HAKaM (110 YUCITYy U COCTAaBY yYacTBYIOLIUX B
PEaKIMHU BELECTB, 110 TEIUIOBOMY P HEKTY, 10 U3MEHEHHIO CTENEHEH OKUCIEHUS] XMMUYECKHUX JIEMEHTOB,
110 00pPaTUMOCTH, 110 YYaCTHUIO KaTalIU3aTopa). DK30- U SHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUECKUE
YPaBHEHHS.

[TonsiTue o ckopocTr XuMu4eckoi peakiuu. [lonsarue 06 0OpaTUMbIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [IoHATHE O TOMOTE€HHBIX U T€TEPOr€HHBIX peakiusaX. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.
DaxTOpBl, BIAAIOIINAE HA CKOPOCTh XMMHUYECKOH PEAKIIMY U NTOJIO)KEHUE XUMUYECKOTO PAaBHOBECHS.

OKuCIUTENbHO-BOCCTAHOBUTEINIBHBIE PEAKIMH, 3JIEKTPOHHBIN OanaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBileHUE YPAaBHEHUI OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMN C UCIIOIB30BAaHUEM METOIA
3JIEKTPOHHOTO OanaHca.

Teopus MEKTPOIUTHUECKON IUCCOLMALMN. DIEKTPOIUTHI U HE- IEKTPOJIMThL. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOLMALMY BELIECTB € PAa3JIUYHBIMU BUJIAMU XUMUYECKOU CBsA3U. CTEeneHb JUCCOLMALUH.
CunbHble U cnalble IEKTPOJIUTHL

Peakiiun HOHHOTO OOMEHa. Y CIIOBUS MPOTEKaHUsI peaKkIii HOHHOIO 0OMeHa, MOJHBIE U COKPAIEHHBIE
MOHHBIE ypaBHEeHHUs peakuuii. CBOHCTBa KMCIOT, OCHOBAaHH U cojiel B CBeTe MpeACTaBIeHUH 00
IEKTPOJIUTHYECKOH tucconnanuu. KauecTBeHHble peakiny Ha MOHBI. [loHATHE O THapONIM3E CoNel.

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMU KPUCTAIUIMUECKUX PEIIETOK HEOPTaHUUECKUX
BEIIECTB — METAJJIOB U HEMETAIJIOB (TpaduTa 1 anmMasa), CI0KHBIX BEIIECTB (XJIOpHUAa HATpus);
UCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peaky OT BO3JACUCTBUS pa3IMUHbIX (DaKTOPOB;
HCCIIEA0BAHUE HIIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IPOLECCA JUCCOLUALIMY KUCIIOT, IIEJI0YEH U COJIeH
(BO3MOYKHO HCII0JIB30BAHUE BUJIEOMATEPHUAIIOB); IPOBEAECHUE OIBITOB, WILTIOCTPUPYIOLINX IPU3HAKU
MPOTEKaHUs PeaKLuii HOHHOTO 0OMeHa (00pa30oBaHuE OcajiKa, BhICICHHE ra3a, 00pa3oBaHueE BO/IbI); OIBITOB,



WJUTIOCTPUPYIOIIMUX IPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINI (TOPEHUE, pEAKILIMU PA3JI0KEHMUS,
COEJIMHEHMS ); pacllo3HaBaHUE HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAUECTBEHHbBIX PEAKIUIl HA HOHBI;
pelieHne SKCIepUMEHTAIBHBIX 3a1a4.

HeMeTanjbl M UX cOeINHEHUS

OOm1ast xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTENICHH OKUCIICHHS.
Crpoenrne u Gpu3HUECKUE CBONCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHUYECKHE CBOMCTBA HA ITPUMEpPE
xJjiopa (B3aMMOJENUCTBHE ¢ METAJUIAMU, HEMETaJIIaMHU, Leso4aMu). XiopoBoaopoa. CosiHast KUCIIOTa,
XMMUYECKHE CBOMCTBA, MOJTyYeHHne, MpuMeHeHune. JlelicTBre XJIopa ¥ XJIOPOBOJOPOa HAa OPraHu3M
JenoBeka. BakHenme XIopuIsl M UX HaXOXKJCHUE B IPHPO/IE.

O6mas xapakrepucTrka 351eMeHTOB VIA-Tpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE CTEIIECHU
OKHCIICHHSL.

Crpoenne u (puznveckre CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPO/a U CePbl. AJUIOTPOITHBIE MOTU(PHKAIINA
KHUCIIOpO/1a U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPO, CTpOEHUE, PU3NYECKHE U XUMHUECKHE
cBoiicTBa. OKCHIBI CepBl KaK MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHas KHUCIOTa, pU3ndecKue u
XMUMHUYECKHE CBOMCTBA (001I1e KaK MPeICTaBUTENs Kilacca KUCIIOT U crienupudeckie). XuMU4ecKue
peaKInu, JIeXKaIiue B OCHOBE MPOMBIIUIEHHOTO CIIOCo0a MOJTydeHust cepHOM KucaoThl. [Ipumenenue. Comn
CEpHOI KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cynbdar-noH. HaxoxaeHue cepsl U €€ CoeIMHEHHH B IPUPOJIC.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpe/bl COSAMHEHUSIMHE Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHIE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 TPEIOTBPAIIICHHS.

O6mras xapakTepucTuka 37eMeHToB VA-rpymimbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTEIEHU
OKHUCJICHHUS.

A30T, pacnpocTpaHeHHe B IpUpoJe, hru3nueckrue U XuMmudeckue cBoiicTBa. KpyroBoport azora B npupoze.
AmMmuak, ero (pu3nyeckue U XuMu4eckre CBOMCTBa, ModyYeHue u npuMenenue. Colii aMMOHUS, UX
¢buznueckue U XuMu4eckne cBOCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCTIOTA, e€ roJiyuyeHue, (u3nyecKre 1 XMMUYeCKre CBOMCTBA (001IMe KaK MPeICTaBUTEINS KJlacca KUCIOT U
cnenuduueckue). Mcrnonb3oBaHre HUTPATOB U COJIEH aMMOHHS B KaUeCTBE MUHEPaIbHBIX YI0OpEHUI.
XUMUYecKoe 3arpsisHeHHE OKPYXKaIOIIe cpe/ibl COSAMHEHUSIMH a30Ta (KUCIOTHBIE 10%K/U, 3arpsi3HEHIE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtotpornHbie Mmoaudukanuu Gocdopa, puznueckre 1 XuMUIECKre cBorcTBa. OKCHI
docdopa(V) u pochopHas kucnora, puanveckre 1 XkMUYECKUE CBOICTBa, ody4YeHue. Mcnoap3oBanue
(docdaToB B KauecTBE MHUHEPAIBHBIX yI0OPEHHIA.

O6mas xapakrepuctuka 3neMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHUCJICHUS.

VYraepon, aluloTpoIHbIe MOUGBHUKALIMY, PACTIPOCTPaHEHHE B IPUPOJE, (PU3NUYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosoport yrieposa B npupojie. OKCHibl yriieposa, ux Gpu3ndeckue 1 XMMHYECKHe
CBOICTBA, IeiicTBHE Ha KUBbIE OPraHU3MBbI, [IOJyd€HHE U IPUMEHEHHE. DKOJOrMYeCKHe MpoOIeMBbl,
cBsi3aHHbIE ¢ OKcuaAoM yriepoaa(IV); runoresa rinodanbHOro NOTEMIEHHS KIUMaTa; MapHUKOBBIN AP EKT.
VYronbHas KMCI0Ta U €€ COJIU, X PU3NUECKUE U XMMUYECKHE CBOMCTBA, MTOTyuYeHHE U TPUMEHEHHE.
KavecTBeHHast peakius Ha kKapOOHaT-HOHBI. Mcnoabp30BaHNe KapOOHATOB B OBITY, MEAULIMHE,
MIPOMBIIIIEHHOCTH U CEJIBCKOM XO35HCTBE.

IlepBoHauanbHbBIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUX yriiepoa (MeTaH, 3TaH,
STUJICH, alleTHIICH, 3TaHOJI, TIHIIEPHH, YKCYCHast KucioTa). FIx coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTUYECKH BaXKHBIX BEILIECTBAX: JKUPAX, OEJIKaX, YIIeBOIaX — M UX POJIM B )KU3HHU YEJIOBEKA.

MarepuajbHOE €IUHCTBO OPraHMYECKUX U HEOPraHUYECKUX COCUHEHU.
KpemHuuii, ero ¢pusnueckue u XUMUYECKHE CBOICTBA, MoJydeHre u npuMeHenne. CoelnHeHUs KpEMHUS B

npupoze. O0mue npencrasneHus 06 okcuae kpemMuusi(1V) u kpemuueBoit kucinore. CHIMKATHI, UX



UCTOJIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIUICHHOCTH. BaskHeiime cTponTenbHble MaTepHaibl: KepaMuKa,
CTEKJIO, IIEeMEHT, OeTOH, kee300eToH. [IpobieMbl 6€30MacHOTO UCTIOIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B [IOBCEIHEBHOW KU3HU.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B HEOPTaHNYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MIPOBEICHUE KAUECTBEHHBIX PEaKIfil Ha XJIOPHUI-UOHBI U HAOJIIOJICHHUE TIPU3HAKOB MX MPOTEKAHUS; OTIBITHI,
oTpakaroye GU3NIeCKue 1 XMMUYECKHE CBOMCTBA TaJIOT€HOB U MX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHNE
BHJIEOMATEPHUAJIOB); O3HAKOMJICHHE ¢ 00pa3iaMu XJIOPUIOB (TajJoreHUI0B); 0O3HAKOMJICHHUE ¢ 00pa3amMu
cepbl U €€ COeIMHEHUAMU (BO3MOXHO MCIOJb30BaHUE BUAECOMATEPUAIOB); Ha0II0IeHUE TIpoLiecca
oOyrimuBaHus caxapa MmoJl IeHCTBHEM KOHIEHTPUPOBAHHOW CEPHON KHUCIIOTHI; H3yYeHNE XUMUIECKUX
CBOWCTB pa30aBIEHHON CEPHON KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOM PEakIiy Ha Cyab(paT-uoH ’
HaOJI0/IeHNe NMpU3HaKa €€ MPOTEeKaHus; 03HaKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBaMH a30Ta, pocdopa U ux
coelMHEeHUH (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUANIOB), 00pa3liaMu a30THBIX U PochOpHBIX ya10OpeHMil;
MoJIyueHue, coOMpaHre, paclio3HaBaHUE U U3y4E€HHUE CBOMCTB aMMHaKa; MPOBEACHNE KAUECTBEHHBIX peaKuil
Ha MOH aMMOHHUS U (hochaT-uOH U U3ydeHHE IPU3HAKOB UX MMPOTEKAHUS, B3aUMOJIEHCTBHE
KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); U3yUeHHE
MOJIENIeN KPUCTALTHYECKUX PEMIETOK anmasa, rpadura, GpyuiepeHa; 03HaKOMIICHHE C TPOIIECCOM aICOPOIHH
PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTHUBOra3a; MojJy4yeHue, coonupaHue,
pacrno3HaBaHHe U U3y4YeHHUE CBOMCTB YTJIEKUCIIOTO ra3a; IpoBeJeHHE KaueCTBEHHBIX peaklnii Ha KapOoHaT- 1
CHJIMKAT-HOHBI U U3yYeHHE NMPU3HAKOB UX MPOTEKAHMS; 03HAKOMJIEHHE C MPOAYKIINENH CUITMKATHON
MIPOMBIIIJIEHHOCTH; pEIIEHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 [0 TEME
«BaxHelmme HeMeTaIbl U UX COCAMHEHUS».

MeTajliibl 1 MX COETUHEHU S

OO6mrast XxapaKTepUCTHKAa XUMUYECKUX AIEMEHTOB — METaJUIOB Ha OCHOBAHUH WX TMOJIOKCHUS B
[Tepuoanueckoit cucreme xumuueckux 3nemeHToB [[. 1. MenneneeBa u ctpoenusi atomoB. CTpoeHue
MeTajuioB. MeTtajmnyeckas CBsi3b M METAUIMYECKask KPUCTAJUITMYECKAs peIETKA. DICKTPOXUMUYECKUH Pl
HaIpsDKEHUH MeTa/uioB. PU3HYeCcKUe M XUMHYECKHE CBOMCTBA MeTauioB. OO0IIHe CriocoObl MOTyYeHUS
MeTauioB. [ToHsATHE 0 KOPPO3UK METAIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI KX OT KOppo3uu. CIuiaBsl (CTalb,
YyTr'yH, TIOPATIOMUHHHN, OpOH3a) M UX PUMEHEHHE B OBITY M POMBIIIJICHHOCTH.

[[lerounbie MeTaiuIbl: NoN0keHue B [leproanueckoit cucreme xumuueckux sneMeHToB . . Menneneena;
CTPOCHHE MX aTOMOB; HaXOXJIeHHE B pupoae. Ou3ndecKkue 1 XUMUUYECKUE CBOMCTBA (HA IpUMEPE HATPUS U
kanus ). OKCUIBI M TUAPOKCHIBI HATPUS U Kanus. [ [puMeHeHne MeI0YHbIX METAJIJIOB M UX COSTUHEHUH.

[IlennouHO3eMeENbHBIC METAJUIBI MATHUN U KaJIbIIUN: TI0JIOKEeHHUE B [leprnoquyeckoit cucTeMe XuMHYECKUX
anemenToB J[. . MenjeneeBa; CTpoeHHE X aTOMOB; HaXOKJIeHHE B npupojie. Duzndeckue u XuMU4YeCKue
CBOMCTBA MarHus 1 Kajupliusl. BakHelmme coequaeHus Kaablusl (OKCHT, THAPOKCHU, COJH). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHEHUSI.

AmoMunmil: nosoxenue B [lepuonnueckoii cucteme xumudeckux snemenToB Jl. . Menneneesa;
CTpOEHHE aTOMa; HaXOXKJIeHUE B pupojie. Puzndeckue U XMMHUECKHEe CBOWCTBA aMfOMUHUSL. AM(BOTEpHBIE
CBOMCTBA OKCUJA U TUAPOKCH]IA ATFOMUHHSL.

Kenezo: nonoxenue B [lepnoanueckoii cucreme xumuueckux 3neMentoB . 1. MenaeneeBa; crpoenue
aToMa; HaX0/IeHHe B mpupoae. PU3nueckre 1 XuMUUYECKHe CBOMCTBRA kele3a. OKCUAbL, TUIPOKCUIBI U COJIH
xene3za(Il) u xxeneza(Ill), ux cocras, CBOMCTBA U MOTyYEHUE.

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIICHHE C 00pa3llaMyi METAJIOB U CIIJIABOB, UX (PH3NIECKIMU
CBOMCTBAMU; M3YUCHHUE PE3YIBTATOB KOPPO3UHU METAILIOB (BO3MOKHO HCTIOIh30BaHUE BUICOMATEPUATIOB),
0Cc0OEHHOCTEH B3aMMOICHCTBHSI OKCH/IAa KAJIBbLIMS M HATPUs C BOJOH (BO3MOXHO HCIIOJIb30BaHHE
BHIEOMATEPHUAJIOB); UCCIEIOBAHUE CBOMCTB KECTKON BOJIBI; MPOIIECCa TOPEHHUS JKeJle3a B KUCIOPOIe

(BO3MOYHO HCIIOJIb30BAaHUE BUAEOMATEPHUAJIOB); IPU3HAKOB IPOTEKaHMsI KAUECTBEHHBIX PEAKIIMI HA MOHBI



(Maruus, KanbIvs, aTroMuHus, uHKa, xkene3a(ll) u xxenesa(Ill), menu(Il)); HabmoneHNe 1 onMCaHMe
MPOLIECCOB OKPAIIMBAHMS MJIAMEHU MOHAMU HATPUS, KallUs U KaJIbLKs (BO3MOKHO MCIOJIb30BAHHE
BHJICOMATEPUAIIOB); HICCIIEI0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCH A ATFOMUHMSI U THIPOKCH]IA ITMHKA;
pelIeHue SKCIIEPUMEHTANIBHBIX 3aja4 0 TeMe «BakHei1re MeTamibl U UX COSAMHEHUS.

XuMus ¥ OKpyKawmas cpeaa

HoBsie maTepuansl 1 TeXHOJIOTUMU. BelecTBa u Marepralibl B IOBCEIHEBHOM KU3HU YEIOBEKa. XUMHUS U
310poBbe. bezonacHoe NCnob30BaHUE BEILIECTB U XUMUYECKUX peakiuil B ObITy. IlepBas momouis npu
XMUMHMUYECKUX OKOrax U oTpaBieHUsIX. OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYyXarolen cpenbl (penenpHas nonycruMast konmeHTpanus Beuiects — [1JIK). Pons xumuu B pemenuu
IKOJIOTHYECKUX MPOOIEeM.

[IpupoHbIE UCTOYHUKH YTIIEBOAOPOIOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX IEPEPabOTKH, UX
POJIb B OBITY ¥ IPOMBIIIJIEHHOCTH.

XUMUYECKHI KCTIEPUMEHT: U3y4eHHE 00pa3lioB MaTepUaoB (CTEKIIO0, CIJIaBbl METAIJIOB, OJUMEpPHBIE
MaTepuasbl).

MexnpeaMeTHbIe CBSA3U

Peanusarus MmexnpeIMeTHBIX CBA3EH MPH N3YYEHUN XUMUU B 9 Ki1acce OCYIIECTBIIETCS Yepes
UCIOJIb30BaHME KaK 00X €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U IOHATUH, SABJISIOUIUXCS CHCTEMHBIMU JUIS
OT/EIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO IUKJIA. Peanu3amus MexXnpeIMETHBIX CBSA3EH NPU U3Y4EHUHN
XUMUU B 9 Ki1acce OCYLIECTBISIETCS Uepe3 CIOIb30BAHUE KaK OOINX €CTECTBEHHO-HAYYHbIX TOHITUH, TaK U
MOHATHM, ABIAIOIUXCA CUCTEMHBIMU JJIS1 OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOm11e ecTeCTBEHHO-HAaY4HbIE MOHATH: Hay4HbIN (DaKT, THUIIOTE3a, 3aKOH, TEOPHs, AHAIMU3, CUHTE3,
KJ1accu(puKays, nepuoauuHOCTh, HAOII0AEHUE, SKCIEPUMEHT, MOJIEIMPOBAaHIE, U3MEPEHUE, MOJIEIb,
SBJICHHE, TAPHUKOBBIN 3(P(EKT, TEXHOJIOTUS, MAaTECpUAIIBI.

®dusznka: MaTepusi, aTOM, MIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJINJ, U30TOIIBI, PAIUOAKTUBHOCTD,
MOJIEKYJIa, AEKTPUUECKUN 3apsijl, IPOBOIHUKH, OJYIPOBOIHUKH, TUIEKTPUKH, (POTOIIEMEHT, BEILIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAIIINYECKas PeLETKa,
CIIaBbl, (GU3NYECKUE BEJIMYMHBI, €AUHULBI U3MEPEHUs], KOCMUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE3/IBL,
CounHite.

buosorus: porocunres, 1pixanue, 6nocgepa, SKocUCTEMa, MUHEPAIbHbIE Y00pEH!s, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalIbl, TOPHbIE HOPO/Ibl, IOJIE3HBIE UCKOTIAEMbI€, TOILIUBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

Nzydenne xumun B 8-9 kacce HaMpaBlIEHO HA IOCTHKEHUE 00YJAIOIUMUCS JIMYHOCTHBIX,
METanpeIMETHBIX U IPEIMETHBIX PE3yJIbTaTOB OCBOCHUS YU€OHOTO MpPEAMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHuUs JOCTHTAIOTCS B XOJI€
00y4eHHs XUMUU B €TUHCTBE yIEOHOW M BOCITUTATEIBHOM AesiTeIbHOCTH OpraHu3anuy B COOTBETCTBHHU C
TPaJULIMOHHBIMA POCCUNCKUMHU COLMOKYIBTYPHBIMHU M TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, TPUHATHIMHU
B 00IIIeCTBE MpaBWIIaMU ¥ HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHUS, CAMOPa3BUTHS
Y COIMAIM3AINN 00YJatOITIXCSI.

JIM4HOCTHBIE pe3yabTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B HACTH!

ITaTpHoTHYECKOr0 BOCIIMTAHUSA

1) IEHHOCTHOTO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJICIUIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI0 00IIeCTBa, CIOCOOHOCTH Bia/IETh
JIOCTOBEPHOM HH(POPMAILIMEH O TEPEOBBIX JOCTHKEHUSIX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 ycTpoiicTBe MUpa 1 0OIIeCTBa;

I'pa:xknaHcKOro BOCHIUTAHMS

2) MpEACTABJICHUA O COUUAJIBHBIX HOpMaxX U MpaBUjIax MCKIUIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTHBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO IM0JIE3HOH, yueOHO-HCCIIeI0BATEIbCKON, TBOPUECKON 1
IPYruX BUAAX NESATEIbHOCTH; TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM JESATENbHOCTH IIPU BBIIIOJHEHUN
yu4eOHBIX, IO3HABATEIbHBIX 3a/1a4, BHIIOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IJaHUH Y4E€OHBIX IIPOEKTOB,
CTpEMJICHHS K B3aUMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B IPOLIECCe ITON yUeOHON AEATeIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHHUS MOCIEICTBUNA OCTYIIKOB;

HCHHOCTH HAYYHOI'0 IO3HAHMUSA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHAYECKOH p€aKknumn, COOTBETCTBYIOIINX
COBPEMCHHOMY YPOBHIO PA3BHUTHA HAYKH U COCTABJIAIOIINX OCHOBY JIA IIOHNMMAaHUsS CYHIHOCTH Hay‘IHOﬁ
KapTUHBI MUpa, HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX Pa3BUTUA ITPHUPOAbI, BBAUMOCBA3AX
YCJIIOBCKA C HpHpOI[HOfI CpGHOﬁ, O pOJIM XMMHUU B IIOZHAHUHU 3TUX 3aKOHOMepHOCT€ﬁ;

4) IO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHMMHH, H606XOI[I/IMBIX JUIA
00BACHEHHS Ha6J'IIO,Z[aeMLIX IIpoHecCoOB U ﬂBHeHHﬁ;

5) HOSHaBaTeHBHOﬁ, HH(i)OpMaHHOHHOfI 1 YUTATEIbCKOM KYJBbTYPbI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTLI C y‘l€6HLIMI/I TCKCTaMU, CHpaBOHHOﬁ HHTepaTypOﬁ, AOCTYIIHBIMHU TCXHUYCCKUMU
cpeacTBaMu I/IH(I)OpMaI_[I/IOHHBIX TCXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOGKTHOfI 1 UCCJIEI0OBATEIbCKOM ACATCIIBHOCTHU, K OCOSHAHHOMY BBI60py
HaITpaBJICHHOCTHU U YPOBHA O6y‘{eHI/I$I B ):[anLHeﬁmeM;

®opMuUpOBaHNS KYJIbTYPbI 310POBbS

7) 0CO3HaHHS [IEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 310POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUIA M HEMIPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHUKOB, KYPEHUs), HEOOX0AMMOCTH COOIIOACHUS MPpaBil 0€301aCHOCTH MPU OOpaIeHUH ¢
XMMUYECKUMU BEIIECTBAMU B OBITY U pPeabHOM KHU3HH;

TpyaoBoro Bociuranus
8) uHTepeca K MPaKTHYECKOMY M3YUSHHIO podeccuil U Tpyaa pa3iinuyHOro pojia, yBaKEHHE K TPYAY U



pe3ysbTaTaMm TpyAOBOM AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHNU IIPEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHOTO BbIOOpA MHANMBUIyaIbHOM TPAEKTOPHUH MPOIOJIKEHHS 00pa30BaHUs ¢ yIETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEITHON
npoeccHOHATBFHON AATENILHOCTH U Pa3BUTH HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIalITUPOBATHCS B

npodeccuoHanbHON cpene;

IKOJIOTMYeCKOr0 BOCIIMTAHUS

9) 9KOJIOTHYECKH 11EJIECO00PA3HOT0 OTHOIICHHS K IIPUPOJIC KaK UCTOYHHKY KH3HH Ha 3eMiie, OCHOBE €
CYLIECTBOBaHMs, TIOHUMAaHUs LIEHHOCTHU 3JI0pPOBOTO U O€30macHOro o0pasa KU3HH, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3MUECKOMY U NICUXUYIECKOMY 37I0POBBIO, 0CO3HAHHS IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEACHUS MTPH paboTe C BEMIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3/I0POBBIO
M JKU3HHU JIIOJICH

10) criocoOHOCTH PUMEHSITh 3HAHUSI, TOJTyYaeMble ITPU U3YYCHUU XUMUH, JUTS PEIICHHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKarollel MMPUPOIHOMN CPEIOil, MOBBINIEHUS YPOBHS dKOJOTHYECKON KYJIBTYPBI, OCO3HAHUS
IJ100aJIbHOTO XapaKTepa IKOJIOTMUECKUX MPOOIeM U IyTel UX peleHus oCcpeICTBOM METOI0B XUMUHU;

11) 3KOJIOTHYECKOTO MBIIUICHHS, yMEHHUSI PYKOBOJICTBOBATHCSI UM B [T03HABATEIBHOM, KOMMYHUKATHBHOM 1

COLMAIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUUMBIC JITIS1 POPMHUPOBAHUSI MUPOBO33PEHHUS
oOl1ieHay4Hble TOHATHS (3aKOH, TEOPHsI, TPUHIIUII, TUIIOTE3a, (PaKT, CUCTEMA, IPOLIECC, SKCTIEPUMEHT U JIp. ),
KOTOPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTpeIMETax U MO3BOJISIIOT Ha OCHOBE 3HAHUU U3
3TUX IpeaMETOB (GOPMHUPOBATH MPECTABICHUE O IIEJIOCTHON HAyYHOW KapTUHE MHUpPA, U YHUBEpCAIbHbIE
y4eOHbIe JeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIE 00E€CTICUNBAIOT
(hopMHpOBaHHE TOTOBHOCTU K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBJICHHUIO Y4eOHOM
NEeSITeIbHOCTH.

MertanpeameTHbie pe3yabTaTbl 0CBOCHHS 00pa30BaTeNIbHOM MPOrpPaMMBbI [0 XMMHUH OTPaKatoOT OBJIAJICHHE
YHHUBEpPCaJIbHBIMU MIO3HABATEIILHBIMU JICHCTBUSMU, B TOM UHUCIIE:

ba3oBbIMH JJOrHYeCKNMHU JAeii CTBUAMH

1) yMeHHMEM HCIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUIEHHUS TIPU OCBOCHHUHU 3HAHMIA: PACKPBIBATH CMBICIT
XUMHUYECKUX MOHATUHN (BBIACNATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIMBATH B3AaUMOCBSI3b C APYTUMU
MTOHSATHUSMH), UCIIOJIB30BaTh MMOHATHUS 17151 OOBSCHEHUS OTACIbHBIX (DAKTOB U SIBJICHUI; BBLIOUpATh OCHOBAHUS
Y KpUTEPUH VI KIacCU(UKAIUU XUMUUYECKUX BEIIECTB U XMMHUECKUX PEAKIIHNi; YCTaHABIMBATh TPUUYNHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKHE PACCykIeHUs (MHAYKTUBHBIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH ); I€TIaTh BHIBOABI M 3aKIIOUEHUS;

2) yMEHHEM MTPUMEHSTH B MTPOIIECCe TO3HAHMS TIOHATHS (TIPEIMETHBIC U METAPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIIOJIb3yeMbIE B XUMUHU, TPEOOPa30BHIBATH MIUPOKO MPUMEHSIEMbIE B
XUMHH MOJICNIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMU4ecKas hopMmyna u
ypaBHEHUE XUMUYECKOH peakluy — MpH PEIIeHn yueOHO-TI03HABATEeIbHBIX 3aa4; C YIETOM ITHX
MO/ICTIbHBIX MPEICTABICHUIN BBISBIISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH N3y4aeMbIX OOBEKTOB
— XMMHUYECKHUX BEIIECTB U XUMHUECKUX PEaKIUii; BBISBIATH 00IIHNE 3aKOHOMEPHOCTH, TPHUYUHHO -
CJIE/ICTBEHHBIE CBSI3HM U MMPOTHUBOPEUUS B U3y4AEMBbIX MPOLIECCAX U SIBJICHUSX; MPEUIaraTb KPUTEPUU IS
BBISIBIICHHS ATHX 3aKOHOMEPHOCTEH M TPOTUBOPEUHi; CAMOCTOSATEIHHO BBIOMPATH CIOCO0 penieHus yueOHOU
3a/1auu (CpaBHUBATh HECKOJIBKO BaPUAHTOB PEIICHHUS, BEIOUpATh HanOoIIee MOIXOASIINN C YIETOM

CaMOCTOSATCIBbHO BbIACICHHBIX KpI/ITCpI/IeB);

Ba3zoBbLIMH Hcc/Ie0BaTEILCKUMH JAeCTBUAMHU



3) YMCHHUEM UCIIOJIB30BATh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC NHCTPYMCHTA ITIO3HAHUS, a TAKIKC B
Ka4y€CTBC OCHOBBI J1JIA q)OpMI/IpOBaHI/HI THUIIOTE3LI 11O ITPOBEPKE ITPABUIIBHOCTHU BBICKA3bIBACMBIX Cy)KIIeHHfI;

4) npuoOpeTeHKe OIBITA 10 UIAHMPOBAHHUIO, OPTaHU3AIMU U ITPOBEICHHUIO YICHHUYECKUX IKCIICPHMEHTOB!
yMeHHE HaOJII0AaTh 3a X0A0M IIPOIIECCca, CAMOCTOATENILHO IIPOrHO3UPOBATh €r0 Pe3ysIbTar, (OPMYIHPOBATH
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBe[[éHHOFO OIIbITa, UCCIICAOBAaHUA, COCTABIIATH OTYET O
IIPOJIENIaHHOM paboTe;

Paboroii ¢ unpopmanmei

5) yMmeHHeM BBHIOUPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIMIO PA3IMYHBIX BUIOB U (hopm
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XUMUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TTOCOOUs, pecypchl IHTepHeTa); KpUTUYECKU OLIEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM MPUMEHSATh pa3IMYHbIC METO/IBI U 3aIPOCHI MPH MOMCKE U 0TOOpE HHPOPMAITUH U
COOTBETCTBYIOIIHMX JAaHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUS! YIEOHBIX M TIO3HABATENBHBIX 33/1a4 OTIpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIACTH UCTIOIB30BaHUS HH(POPMAIIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIBTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TTOUCKOBBIX CHCTEM;
CaMOCTOSITEIFHO BEIOMPATH ONTUMANIbHYIO (hOPMY MPEACTaBICHUS HH(POPMAIIUK U WILTIOCTPUPOBATH
peraemMble 3a71a9i HECJIOKHBIMUA CXEeMaMU, JuarpaMMaMH, IpyruMu GopMamu rpaduku U ux
KOMOHWHAINSAMHU,

7) yMEHHEM HCITOIb30BaTh U aHATU3UPOBATH B ITPOIEcce YUCOHOM U HCCIIE0BATENbCKOM IEATEIHOCTH
MH(OPMALIKIO O BIUSIHUU TPOMBIIIJIEHHOCTH, CETTLCKOTO X034HUCTBA M TPAHCIIOPTa Ha COCTOSIHUE
OKpY’Karolenl MPpUPOTHON Cpebl;

YHuBepcaJIbHbIMU KOMMYHUKATUBHBIMH /1€l CTBUSIMH

8) ymeHmeM 3a/1aBaTh BOIPOCH (B XO/I¢ AMajIOra /MK JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHPOBaTh CBOW MPEIIOKEHHSI OTHOCUTEIIFHO BBIITOJIHEHHS TIPEATIOKEHHON 3a/1auu;

9) npuoOpeTeH e OMbITa MPE3CHTAUH PE3YJIbTATOB BBIMOJHEHUS XMMUYECKOTO SKCIIEPUMEHTA
(J1TabopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO IMPOEKTA);

10) 3auHTEpeCOBaHHOCTh B COBMECTHO# CO CBEPCTHUKAMHU MO3HABATEIILHON M UCCIIEI0BATEIBLCKOM
JESTEIBHOCTH IIPU PEIICHUH BO3HUKAIOIIUX MPO0IeM Ha OCHOBE yuéTa 0OIINX HHTEPECOB U COTIIACOBAHMSI
no3uIuii (00CyXKaeHus1, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTpeJieIICHUE KPUTEPHEB TI0 OIEHKE KaueCTBA BBITIOJTHEHHOW paboTHhI U JIp.);

YHHBepcaJILHLIMI/I PEryasiTUBHBIMHU IIEfICTBHﬂMPI

11) YMCHHEM CaMOCTOATCIIBHO OIIPEACIIATD HCIIU ACATCIIBHOCTH, INIAaHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPpH HeO6XO,Z[I/IMOCTI/I KOPPCKTUPOBATh CBOKO JACATCIIbHOCTD, BBI6I/IpaTL HauoOoee
3(1)(1)6KTI/IBHBIC CITOCOOBI peuIcHus y‘le6HLIX M TMMO3HABATCJIbHBIX 3aaa4, CaMOCTOATCIBbHO COCTABJIATH UIIN
KOPPEKTHPOBATH HpeI[J'IO)KeHHHﬁ AJIropuTM JIeNCTBUI IIPpH BBIIIOJIHCHHUU 3aJaHuil C y‘IéTOM MOJIYYCHH A
HOBBIX 3HaHUI 00 HN3y4aCMbIX 00BbEKTaxX — BCIICCTBAX U pCAKIUAX,; OUCHUBATL COOTBCTCTBUEC ITOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM CIIn,

12) YMCEHUEM UCIIOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTHI, ITPEJIAracMbIC B YCJIIOBUHA 3aJIaHHU.

HNPEIMETHBIE PE3YJIbTATDBI

B cocraBe npeMeTHBIX PE3yJIbTATOB [0 OCBOESHUIO 00s3aTEILHOTO COAEPIKaHuUs, YCTAHOBICHHOTO TaHHOM
pUMepHOI pabouelt MporpaMMoi, BBIAEISAIOT: OCBOCHHBIE 00yUYalOIIUMUCS HAyYHbIE 3HAHUS, YMEHUS U
crnocoObl JelicTBU, cnenuduyeckue A NpeAMETHON 001acTh «XUMUS), BUABI IEATETLHOCTH IO
MOJIy4EHUIO0 HOBOT'O 3HAHUS, €r0 HHTEPIPETAINHU, TPEOOPa30BaHHIO U TPHUMEHEHHIO B Pa3IMYHBIX y4eOHBIX U

HOBBIX CUTYyallUAX.



[IpenmeTHbIE pe3ylIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00yUAIOIUXCS CIEAYIOIINX YMEHUI:

8 KIIACC

1) packpwieamv cmbici OCHOBHBIX XUMUYECKUX MTOHITUI: aTOM, MOJICKYJIa, XUMHUYECKUN 3JIEMEHT, IPOCTOC
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OHOPOAHAS. K HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS
aTOMHAas ¥ MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas J0JIs
XHUMHYECKOTO AJIEMEHTA B COCIMHCHHIH, MOJIIPHBIN 00BhEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
QJICKTPOOTPUIATCIIBHOCTDE, CTCIICHL OKHUCJIICHUA, XUMHWYCCKAA pCaKIs, KHaCCHq)HKaHHSI peaKuHﬁ: pC€aKkuuun
COCAMHCHMS, pCAKIINU PA3JIOKCHUA, PCAKIIMN 3aMCIICHUA, pCAKIIUN O6M€Ha, OK30- U DOHAOTCPMHUYCCKUC
peakuuu; TeroBoi 3 (EKT peakiuu; Sapo aToMa, MIEKTPOHHBIHN CJION aToMa, aTOMHasi OpOUTalb, paguyc
aToMa, XUMHYECKas CBsA3b, IOJIApHAA U HCIIOJIApHAasA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MIOH, KATUOH, aHHWOH,
pacTBOp, MaccoBasi J0Jis BenlecTBa (IIPOLIEHTHAsI KOHIIGHTPAIlKs) B PaCTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX TOHATHH (CM. I1. 1) M MPUMEHSITh STH MTOHSTHS
IIpH OIMMCAHWH BCIICCTB U UX npeBpameHHﬁ;

3) ucnonb306ams XAMHYECKYIO CUMBOJIMKY TSl COCTABJICHUS (DOPMYIT BEIIECTB U YPaBHEHUI XUMUYECKUX
peaKkumii;

4) onpedensims BaJEHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX; CTEIIEHb OKHCICHHUS
AJIEMEHTOB B OMHAPHBIX COCMHEHUSX; MIPUHAIICKHOCTH BEIIECTB K OMPEIeIEHHOMY KJIacCy COSTMHEHUH 110
(dbopmMynam; BUJ XUMHUUECKON CBS3H (KOBaJEHTHAs M MOHHAS) B HEOPIaHUYECKUX COETMHEHUSX;

5) packpvieams cmoica Tepuomndeckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MOJIOKeHUs B [leproanueckoi
CUCTEME; 3aKOHOB COXPAHEHUSI MaCChl BEILIECTB, [IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS,
3aK0Ha ABOTa/IpO; OMMMUCHIBATh U XapaKTepHU30BaTh TaOMUuHyI0 hopmy [leprnoaudeckoit CUCTEMBI
XMUMHYECKUX 3JIEMEHTOB: pa3InyaTh NOHITHS «IJIaBHas moArpymnmna (A-rpynmna)» u «mnobouynas noarpymmna (b-
TPYyIIa)», MaJible ¥ OOJBIITNE TEPUOIBI; COOTHOCUTH 0003HAYEHH S, KOTOPhIE HIMEIOTCS B TaOIHIIE
«[lepnonuueckas cuctema xumuueckux 3iaemeHToB 1. M. MenneneeBay» ¢ YUCIOBBIMHU XapaKTePUCTUKAMU
CTPOEHUS aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YUCIO JIEKTPOHOB U
pacnpe/iesieHue UX M0 3JIEKTPOHHBIM CJI0SIM);

6) rkraccuguyuposamv XUMUIECKUE FTIEMEHTBI; HEOPraHMYECKUE BEIECTBA; XHMHUCCKHUE PEAKIUH (110
YHCITy U COCTAaBY YUaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEMIIOBOMY 3D deKTy);

7) xapaxkmepuzoeams (onucviéams) oOIIMEe XUMUYECKHUE CBONCTBA BELIECTB PA3IMYHBIX KIIACCOB,
MOATBEPIK/1as1 OTMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

8) npoenosuposams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAY€CTBEHHOT'O COCTAaBa; BOZMOYKHOCTH
MPOTEKAaHUSI XUMHYECKUX MTPEBPALEHUI B pa3IUYHBIX YCIOBUSX;

9) ewiuUCASIMB OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacCChl BEIIECTB; MACCOBYIO JIOJIO
XMMUYECKOTO 3JIEMEHTa 10 (GopMyJie COeANHEHHs; MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE; MPOBOUTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKOI peakiuy;

10) npumensims OCHOBHBIE OTICPAIIUU MBICTUTEIBHOMN ASSITEIbHOCTH — aHAIIU3 M CHHTE3, CPABHEHHE,
00o00111eHne, cucTeMaTH3aluIo, KITacCU(DUKAIUIO, BBISIBICHUE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — s
M3yUYEHHsI CBOMCTB BEUIECTB U XMMHUYECKHX PEaKIUii; eCTEeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
Ha0Jr0/IeHNe, U3MEPEHUE, MOJICIMPOBAHHE, SIKCIIEPUMEHT (peabHbIN U MBICIIEHHBIN);

11) crnedosamsb mpaBuIaM MOJIH30BAHHUS XUMUYECKOW MOCYI0N H JIAOOPATOPHBIM 000PYIOBAHUEM, a TAKIKE
IpaBUIIaM 0OpalleHHs ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU 10 BBIIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB I10 MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BellecTB (BOJOPOa U KUCIOPOIa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPENEIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U
MIPOBOJIUTH XMMUYECKHE SKCTIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U KUCIOT C TOMOIIBIO



WHAUKATOPOB (JIakMyc, (peHosTanient, METUIOpaHXK U JIp. ).

9 KUIACC

1) packpvieams cmblci OCHOBHBIX XUMUUECKHUX MTOHATHI: XUMUUECKHI JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIGHTHOCTb, AJIEKTPOOTPHIIATEIILHOCTD, CTETICHb
OKHCJICHUS, XUMUYECKas PEaKLUsl, XHMUIECKasi CBSI3b, TEMIIOBOM A3(PPEKT peaKIiu, MOJIb, MOJIIPHBII 00BEM,
PacTBOP; AIEKTPOIHUTHI, HEIJIEKTPOIIHUTHI, AMEKTPOIUTHIECKAsT AUCCOHMAIIHS, PEAKIIUH HOHHOTO 0OMEHa,
KaTaJIn3aTop, XAMHUUECKOE PABHOBECHE, 0OpAaTHMbIE U HEOOpATHMbIE PEAKIINU, OKUCITUTEIBHO -
BOCCTaHOBHTEJIbHBIC PEAKIINU, OKUCIUTENb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIICHUE, AJTIOTPOTIHS,
aM(pOTEepPHOCTh, XUMHUYECKAs CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs ), KPUCTAIUTMYECKAs pelIéTKa,
KOPPO3HsI METAJUIOB, CIIJIABBI; CKOPOCTh XUMHUYECKOW PEAKIUH, IPEISIbHO JOMYyCTHMAast KOHIICHTPAIIUs
(ITAK) BemecTna;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHATHH (CM. 1. 1) M IPUMEHSATH 3TH NOHATHS
TP ONTMCAHUH BEIECTB U MX MPEBPAIICHUH;

3) ucnonv306ams XAMHUYECKYIO CUMBOJIMKY JUIS COCTaBIICHUsI (OPMYJT BEIIECTB U YPABHEHHI XUMHYCCKUX
peaKkumii;

4) onpedensimb BAICHTHOCTh U CTEIICHb OKUCIICHHUS XUMHYECKUX DJICMEHTOB B COCTUHEHHSIX PA3TUYHOTO
COCTaBa; MPUHAJUIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIacCy COeAMHEHUH 1o GopMysam; BUI XUMUYECKOM
CBs13U (KOBaJICHTHAsI, HOHHAS, METAJUTMYECKAsi) B HEOPTaHMUECKUX COSTMHEHHSIX; 3apsi/l HOHA TI0 XUMUIECKOH
(bopmyrte; xapakTep cpebl B BOJHBIX PACTBOpaX HEOPTaHMUECKUX COSAMHEHUH, THIT KPUCTATUTNIECKOM
PEIIETKY KOHKPETHOTO BEIIECTBA;

5) packpwvieams cmoica Tleproauueckoro 3akona JI. 1. MeneneeBa u JeMOHCTPHUPOBATH €r0 IOHUMAaHME:
OTHCHIBATh U XapaKTepu30BaTh Ta0IuuHyto popmy [lepronnyeckoil cucTeMbl XUMHUUECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJIaBHas nmoArpymnma (A-rpynmna)» u «mobdounas noarpynna (b-rpymnma)y, Mansie u
00JIbIIIKE TIEPHOIBI; COOTHOCUTH 0003HaYEHH I, KOTOPBIE UMEIOTCA B IEPHOINUECKON TaONHIIe, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sapa, 001iee Yucio
AJIEKTPOHOB U paclpeesieHue X M0 ANEKTPOHHBIM CIIOSIM); 00BSICHATH 00LI1E 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX MEPHOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOEHUS UX aTOMOB;

6) rknaccuguyuposams XUMUYECKHE 3JIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XMMHUCCKHE Peakiinu (110
YHCIy U COCTaBY Y4aCTBYIOUINX B PEAKIIUU BEIIECTB, MO TEIULIOBOMY 3 (EKTY, 10 U3MEHEHUIO CTeNeHel
OKHUCJICHUS XUMUYECKHX 3JIEMEHTOB);

7) xapaxmepuzoeams (OIUCHIBATH) OOIIKE U CHICHH(PUIECKHE XUMHYECKHE CBOMCTBA IMTPOCTHIX M CIIOKHBIX
BEIECTB, MOATBEPXKIas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX U MIOHHBIX YPaBHEHHUI COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHil;

8) cocmasnsime ypaBHEHUsI MEKTPOIUTHUESCKOM TUCCOHAIIMN KUCIIOT, LIEIOYeH U COJICH; MOJHBIC 1
COKpaIll€HHBIE YpaBHEHUs peakiii HOHHOTO 0OMEeHa; YpaBHEHHsI peakiuii, MOITBEPKIA0IINX
CYIIECTBOBaHHME F'€HETUYECKOM CBSI3M MEX/y BEIIeCTBAMH PA3IMUHBIX KJIACCOB;

9) packpuvieams cyuHOCMb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIT TOCPEACTBOM COCTABIICHHS
AJIEKTPOHHOTO OaiaHca 3TUX peaKiuii;

10) npoenoszuposams CBOMCTBA BENIECTB B 3aBUCHMOCTH OT UX CTPOCHHMST; BOSMOXKHOCTH TPOTEKAHUS
XUMUYECKUX MPEBPAIlEHUH B Pa3INUHbIX YCIOBUSX;

11) eviuucasims OTHOCUTENBHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO JOJIIO
XMMHUYECKOTO 3IeMEHTa 1o (popMyJie COeTMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; POBOINUTH
Pacy€TsI 10 YPABHEHUIO XMMUYECKON PEaKLIUH;

12) crnedosams mpaBuiIaM MOJB30BAHMSI XUMHYECKOH MTOCY 101 U JTaO0OPAaTOPHBIM 000PYIOBaHHUEM, A TAKIKE

IpaBUiIaM OOPALIEHHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU T10 BHITIOJIHEHHIO JIA00OPATOPHBIX



XUMHUYECKUX OMBITOB 10 MOTYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKHCIIOTO rasa);

13) nposooums peakunu, TOATBEPKAAIONINE KaUeCTBEHHBIH COCTAB Pa3IMYHBIX BEIECTB: PACIIO3HABATD
OTIBITHBIM IYTEM XJIOPUI-, OPOMHU[I-, HOH -, KapOoHaT-, pocdat-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS M HOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

14) npumensimv 0OCHOBHBIE OIIEPALIUH MBICIHTEIBHON NEATEIBHOCTH — aHAIIN3 U CHHTE3, CPAaBHEHHE,
00001IeHNe, CUCTEMATH3AIMIO, BBISIBICHHE IPHYUHHO-CIICICTBEHHBIX CBSA3EH — JUIS N3y4EHHsI CBOICTB
BEIIECTB M XUMHUYECKIX PEAKIINI; €CTECTBEHHO-HAyYHbIE METO/IbI T03HAHUS — HaOII0IeHHEe, U3MEPEHHE,

MOJIEIUPOBAHNUE, SKCIIEPUMEHT (peabHbII U MBICIICHHBIN).



TEMATHYECKOE IIJTAHUPOBAHHUE

8 KJIACC
No HaumeHoBaHue pa3jiejioB U TeM KonuyectBo yacos DJIeKTpOHHBbIE (LM POBbIe) 00pa3oBaTeIbHbIE pecypChl
n/n NPOrpamMmbl
BCEro | KOHTPOJIb | MpaKTH4e
HbIe CKHe
padoThI padoTsbI
Pa3nea 1. IlepBoHayaibHbIe XMMUYECKHE IOHATHS.
1.1.| Xumus — BaxkHasi 00J1aCTh 3 0 1 https://resh.edu.ru/subject/29/
€CTeCTBO3HAHMS M PAKTHYECKOI https://resh.edu.ru/subject/lesson/1521/start /
AeTeJIbHOCTH YeJI0BeKa. POUI ypok Nel-5.
MynbTUMEAUHHBIN AUCK, TpHiIokeHue k yueouuky I'.E. Pynzuruc
Xumus 8 Kiacc.
bubnuoTeka Bu1e0ypoKkoB
https://interneturok.ru (8 xiacc) [MomynsipHast
O6uOIMOTEKa XUMHUYECKUXAJIEMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-
predmet-himii.html
1.2.| BemecTtBa 18 1 1.5 https://resh.edu.ru/subject/29/
1 XHMHYeCKHe PeaKInu. https://resh.edu.ru/subject/lesson/1522/start/
POUI ypok Ne6-7.
MynpTUMEUIHBIN AUCK, IpHIoKeHue K yueouuky I'.E. Pymsutuc
Xumus 8 Kiacc.
bubnmnoreka Bu1e0ypokoB
https://interneturok.ru (8 xmacc)
AJIXUMUK: caiit JI.FO. AnuxbepoBoii
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
Hroro no pasneny 21
Pazgen 2. Baxkneiinme npeacTaBuTe/ M HEOPraHUYeCKUX BeleCTB.
2.1.| Bo3nyx. Kuciopon. Ilonsitue 06 6 0 1 https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1521/start
https://interneturok.ru/
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start/
https://interneturok.ru/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://resh.edu.ru/subject/29/

OKCH/IAX.

https://resh.edu.ru/subject/29/8

/POUI ypok Nell,12,15,16,23.
MynbTUMeUHHBINA JUCK, TpUIOKeHne K yueOuuky I'.E. Pymsurtuc
Xumus 8 Kiacc.
bubnuoreka BUACOYpOKOB
https://interneturok.ru (8
KJIacc)

OmnuaitH-cripaBOYHUK XUMHYecKnX dneMeHToB WebElements

https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

2.2.

Bonopoa.
IlousiTHE 0 KHCJIOTAX U COJISAX.

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

https://resh.edu.ru/subject/29/8/

ypok Nel13,19,20,21,22. MynbTUMHAUNHBIN AUCK, IPUITOKEHHUE K

yuebnuky I'.E. Pyn3utuc Xumus 8 kiacc.

bubnuoTeka Bu1eoypokoB

https://interneturok.ru (8 kmacc)

AJIXUMMUK: caiit JI.}O. Anuk6epoBoii

https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-YPOK/8-

KJIacC-IEPBBIA-T01-00yUeHUs/ YPOK-4 7 -KUCIIOThI-COCTAB-

KJIaCCU(DMKAIMS-HOMEHKIATYPA-II0JIYYEHUE-KHUCIOT

2.3.

KoanyecTBeHHBIE OTHOIIIEHHS B
XUMHH.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POIII ypox Ne§,9,10. MynbTUMeTUIHBIN TUCK, TPUIOKEHUE K YUEOHUKY

I'.E. Pym3utuc Xumus 8 knacc.
bubnmnoreka Bu1e0ypoKoB
https://interneturok.ru (8
KJIacc)

2.4,

Boaa. PactBopsbl. Ilonsitue 00

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



https://resh.edu.ru/subject/29/8
https://interneturok.ru/
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/звонок-на-урок/8-класс-первый-год-обучения/урок-47-кислоты-состав-классификация-номенклатура-получение-кислот
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://resh.edu.ru/subject/29/

OCHOBaAHMUAX.

https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main /

POUI ypoxk Nel4,17,18,23. MynbTUMEIUIHBIN JUCK, IPUIIOKEHUE K
yuebnuky I'.E. Pymsutuc Xumus 8 xiacc.

bubnmnoreka Bue0ypokoB

https://interneturok.ru (8

KJIacc)

2.5.| OcHOBHBIE KJIACCHI HEOPraHHYECKHX 11 1 1 https://resh.edu.ru/subject/29 /
coeTUHEHMIA. https://resh.edu.ru/subject/29/8/
POUI ypox Nel5-24 MynbTUMeIMHHBIN TUCK, TPUIOKEHUE K YIEOHUKY
I'.E. Pym3utnc Xumus 8 kiacc.
bubnuoTeka Bu1eoypokoB
https://interneturok.ru (8 xmacc)
Hroro no pazneny 31

Pa3znea 3. [lepuoanuecknii 3axkoH u [lepuognueckas cucrema xumnuecknx 3jaemenToB JI. U. MenaeneeBa.
Crtpoenue aToMOB. XMMUYeCKasA CBSA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMH.

3.1.

Ilepuoguyeckuii 3aK0OH U
Ilepuoanyeckas cucrema
XHMHYECKHX 3JIEMEHTOB

. . MenaeneeBa. CtpoeHue atoma.

7

1

0

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POIII ypox Ne25-28 MyiabTUMEIUUHBIA JUCK, IPUIOKEHHUE K YIEOHUKY
I'.E. Pyn3utuc Xumus 8 kiacc.
bubnmnoreka BuIe0ypoKkoB
https://interneturok.ru (8 xmacc)
KouTpen — Xumus ans Beex:
yueOHOUH(DOPMAITMOHHBIN CalT.

XuMuK.py: caiit o xumuwu https://videouroki.net/video/3-
pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/

3.2.

Xumuueckasi cBsi3b. OKHCIUTEILHO-
BOCCTAHOBHUTECJIbHbIC PCAKIIUHA.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main
https://interneturok.ru/
https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POUI ypok Ne29-34 MynbTUMeIUNHHBIN JUCK, IPUIOKEHUE K YIEOHUKY

I'.E. Pym3utuc Xumus 8 kiacc.

bubnmnoreka Bu1€0ypOKOB

https://interneturok.ru (8

KJIacc)

XuMuK.py: caiiT 0 xXumuu
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz

Hroro no pazneny: 15
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB TIO| 68 |4 6.5
I[TPOTPAMME
9 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Kosn4yecTrBo yacoB JuekTpoHHbIe (LU pPOBbIE) 00pa3oBaTeIbHbIE PeCypChl
n/n NMPOrpamMmmbl
BCEro | KOHTPOJIbH | MPAKTHYeCcK
ble pa0doThl | HMe padoThI
Pa3jnen 1. BenrecTBO M XUMHYECKHE PeaAKIIUM.
1.1.| lloBTOpPeHHMe U yriayOJeHne 3HAHUH 1 0 https://resh.edu.ru/subject/29/

OCHOBHBIX pa3/ieJioB Kypca 8 Kkiacca.

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

MynbTUMeTMHHBIN TUCK, pUIoKeHue K yueOnuky [. E.
Pynzutuc Xumus 9 knacc.

bubnroTeka BII€0YpOKOB

https://interneturok.ru (8

KJI1acc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka



https://interneturok.ru/
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka

1.2.

OcHOBHbBIE 3aKOHOMEPHOCTH
XUMHYECCKHX pealcum‘fl.

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

/POII ypok Nel-4

MynbTUMEAUHHBINA TUCK, TpHIokeHue K yueOHukyl . E.
Pym3utuc

Xumus 9 kiace.

bubnuorexa BUACOYpOKOB

https://interneturok.ru (9

KJIacc)



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

https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie

1.3.

DJIEKTPOJIMTHYECKAS JUCCOLHALMS.
XuMH4YecKue peakilui B pacTBOpax.

10

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

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

/POUI ypok Ne5-9

MynpTUMEAUWHBIN TUCK, IpUiIokeHue K yueoHuky I'. E.
Pymzutuc Xumus 9 knacc.

bubnuoreka BUACOYpOKOB

https://interneturok.ru (9

KJIacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-
dissocziaczii

Hroro no pazgeny

20

Pasznea 2. Hemera/iibl M UX COe{UHECHMS.

2.1.

O0mas XxapakTepUuCTHKA XUMHYECKHX
3j1eMeHTOB VIIA-rpynnel. I'ajioreHs.

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

POIII ypox Nel0O

MynbTUMETUWHBINA AUCK, MPUIIOKEHHUE K yueOHuKyY I
E. Pymsurnc Xumus 9 kiacc.

bubnuoreka BUACOYpOKOB

https://interneturok.ru (9

KJ1acc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov

2.2.

OO0mas xapakTepuCTHKAa XMMHUYECKHX
3jieMeHTOB VIA-rpynmnel. Cepa u eé
COeIMHEeHUSI.

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

POUI ypoxk Nel1-13

MynbTUMeAUHHBINA AUCK, TpHIIOKeHHEe K yueOHuky I'. E.
Pymsutuc Xumus 9 knacc.

bubnroTeka BII€0ypOKOB

https://interneturok.ru (9

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



https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii
https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/9
https://interneturok.ru/
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy

2.3.

OO0mas XapaKTepUCTHKA XMMHYECKHX
3JIeMeHTOB VA-rpynnsl. A3ot, (pocgop
U UX COeIMHEeHMS.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
POIII ypok Nel4-16



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

MynbTUMEIUHHBINA AUCK, IPHIIOKEHHE K yueOHuky . E.
Pymzutuc Xumus 9 knacc.

bubnmnoreka BUICOYPOKOB

https://interneturok.ru (9

KJIacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

2.4,

O0mas xapakTepucTHKAa XUMHYECKUX
3jieMeHTOoB IVA-rpynmnsl.

Yriaepoa v KpeMHMA U UX COeTUHEHMSI.

12

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

/POUI ypok Nel7-21

MynbTUMEUWHBIN TUCK, TpuiIokeHue K yueoHuky I'. E.
Pymsutuc Xumus 9 knacc.

bubnuoreka BUACOypOKOB

https://interneturok.ru (9

KJI1acc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Hroro no pazgeny

29

Pa3znea 3. MeTa/lsIbl M MX COIMHEHHUS.

3.1.

OO01me cBolicTBa METAJLIIOB.

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

POIII ypox No22

MynbTUMETUHHBINA JUCK, TPUIOKEeHHE K yaeOHuky [. E.
Pynmsutuc Xumus 9 knacc.

bubnuoTeka BII€0YpOKOB

https://interneturok.ru (9

KJIacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass /
https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2.

Baxneiimme MeTaJIbl H NX
coeIMHEeHMH .

10

0.5

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

POIII ypok Ne23-27

MynbTUMEAUHHBINA AUCK, IPHIIOKEHHE K yueOHUKY I

E. Pymutuc Xumus 9 knacc.

bubnmnoreka BUI€0ypOKOB

https://interneturok.ru (9

KJIacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii



https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/9
https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/
https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass
https://skysmart.ru/articles/chemistry/korroziya-metallov
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Uroro no pasnpeny:

14




Pa3znen 4. Xumus u okpyskaoias cpeia.

4.1.| BemecTBa u MaTepHaJbl B }KU3HH 3 0 https://resh.edu.ru/subject/29 /
YyeJI0BeKa. https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynpTUMEAUWHBIN TUCK, puiIokeHue K yueoHuky I'. E.
Pymzutuc Xumus 9 knacc.
bubnuorexa BUACOYpOKOB
https://interneturok.ru (9
KJIacc)

Wroro mo pazneny: 3

PeszepBHoe Bpemst 2

OBLIEE KOJIMYECTBO YACOB TIIO| 68 5.5

[TPOI'PAMME



https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://interneturok.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne Tema ypoka KoiunyecTBo yacos Bunel, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJI | MPaKTHY
bHbIE ecKue
padoTsl | padoThI
1. | llpenmer xumun. Posib XUMHM B )KU3HH YEJIOBEKA. 1 1|0 0 VYceTHbIl omnpoc;
2. | Xumus B cucreme HayK. MeTo/ 6l TIO3HAHUS B XUMUH. 1 |0 0 VYceTHBIN ompoc;
3. | 3HakoMCcTBO ¢ mMpaBMIIaMH OE30TTACHOCTH U TPUEMaMH 1 |0 1 VYcTHBIN onpoc;
paboTHl B XUMUYECKOH nabopatopun. [TpakTuueckas [TpakTnueckas
pabota Ne 1 "[IpaBuna paboTsl B TabopaTopuu U pabora;
puéMbI 0OpaleHus ¢ 1abopaTopHBIM
obopynoBanuem".
4. | Tena u BemecTBa. @U3HYECKUE CBOWCTBA BEIIECTB. 1 1|0 0 YCTHBIN 0OTIPOC;
ArperaTHOe COCTOSTHUE BEIIECTB. TectupoBanue,
5. | Hucreie BemecTBa u cMecu. CriocoObl pa3aesieHus 1 0 0 IInceMeHHBIN
cMeceil. KOHTPOJIb;
6. | IIpakTudeckas padora Ne 2 "Pa3nenenune cmeceii (Ha 1 |0 1 [TpakTrueckast
MpUMepe OYUCTKU MTOBAPEHHOM COH)". pabora;
7. | Atombl U MoJieKyItbl. [IpocThIe U CTI0KHBIE BEIIECTBA. 1 |0 0 [TucbmMeHHBII
KOHTPOJIb;
YcrHbll onpoc;
8. | XuMUYecKHe  DIIEMEHTHI. 3Haku  (CHMBOJIBI) 1 |0 0 YcTHBIN onpoc;
XUMHYECKUX IIEMEHTOB. XuUMHUYECKUI
JTUKTaHT;
9. | ATOMHO-MOJIEKYJIIPHOE Y4YE€HHE. 3aKOH MOCTOSHCTBA 1 |0 0 YCTHBIN 01poc;
COCTaBa BEIECTB.
10. | Xumuueckas Gpopmyna. BaneHTHOCTE aTOMOB 1 |0 0 YcTHBIN ompoc;
XUMUYECKHUX JIEMEHTOB.
11. | CocraBnenue xumuueckux Gopmyn no BajgeHtHoctu.| 1 [0 0 ITuceMeHHBIM
HaxosxneHue BalleHTHOCTH XUMHUYECKUX 3JIEMEHTOB KOHTPOJIb;
o gopmyie.
12. | OtHocurenvHass aTomHass wmacca. OTHOCHTENbHAs 1 0 0 [TnceMeHnHbIN
MOJIEKYJISIpHAs Macca. KOHTPOJIb;
YeTHBIN 01poC;
13. | Pemmenne 3amay Ha BbIUMCIeHHWE oOTHocutenpHOM| 1 |0 0 [TucbmeHHbII




MOJIEKYJIIPHOM MacChl BEILIECTB.

KOHTpOJIb;

14. | MaccoBast 107151 XMUMHUYECKOTO 3JIEMEHTA B 0 YcerHbiil onpoc;
COEIMHEHUM.
15. | Pemiennie 3ama4 Ha BBIUMCIEHUE MAacCOBOW JOJU 0 [TucbmenHbII
XHMHUYECKOTO JIEMEHTa 10 (hOpMyIie COCTUHEHNUS KOHTPOJIb;
16. | ®usnyeckue U XUMHUECKHUE SIBIICHUS. XUMUYECKas 0 [TucbmenHbII
peaxuusi. KOHTPOJIb;
YeTHBIT 01poc;
17. | lpu3Haku ¥ yCIOBUS TPOTEKAHUS] XUMHUYECKUX 0.5 VYeTHBIN 01IpoC;
peakiuii. [lpaktudeckas padotaNe 3 "[lpusHaku [TpakTnueckas
XMUMHMUYECKUX peaKiuil”. pabora;
18. | 3akoH  coxpaHeHus  Maccel  BemiectB.  M.B. 0 YcTHBIH ompoc;
JIoMOHOCOB — Y4EHBIN-IHIUKIIOTIEUCT.
19. | Xumudeckue ypaBHCHUS. 0 [TucemeHHBII
KOHTPOJIb;
YcrHbll onpoc;
20. | Tumer XUMHUYECKHUX peakuui (coenuneHwms, 0 YcTHBIN 0npoc;
pasNoKeHUs1, 3aMEeIIeHUsI, 0OMEHa). [TpaxTuueckast
pabora;
21. | KoutponpHast  pabora  Nel  "[lepBoHauanbHbIE 0 KonTposbnas
XUMHUYECKUE TOHATHS . pabora;
22. | Boznyx — cMech razoB. CocraB BO3ayXa. 0 YcTHBIHN ompoc;
23. | TerutoBoit 3(h(PeKT XUMHUUYECKON peaKIuu, MOHSATHE O 0 ITucbMeHHBII
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- u KOHTPOJIb;
SHAOTEPMHUUYECKUX PEAKITUSIX. YcTHBII oTIpOC;
24. | Kucnmopoi — XMMHYECKMH 3JEMEHT U IpOCToe 0 YcTHBIN ompoc;
BemecTBo. O30H. Haxoxnenwe kuciopoga B
npupojae, QU3NYECKUE U XUMUYECKHE CBOWCTBA
(peakiuu  okucineHus, ropenue). llonstue 00
okcumax. CrnocoObl TOMy4YeHHs KUCIOpoJa B
naboparopu ¥ TMPOMBINIICHHOCTH. [IpuMmeHeHue
KHCIIOpO/a.
25. | IIpaktuueckas pabota Ne 4 "[lonyuenue u codupanue 1 [IpakTnueckas
KHCIJIOPO/1a, U3YUYE€HUE €T0 CBOMCTB". pabora;
26. | KpyroBopot kuciopoja B npupoje. Tormmmso (yroib 0 VYceTHBIN ompoc;

M MeTaH). 3arps3HEHHe BO3MyXa, CIOCOOBI €ro
NPEJOTBpAIeHHs. Y CHUIIEHHE MapHUKOBOTO > deKTa,
paspylieHre 030HOBOTO CIIOSL.




27.

BanentHocts. Oxcuapl: cocTaB, HOMEHKIATYypa
(MexxayHaponHas UM TpuBHaibHas). CocraBieHHe
(hopMyJT OKCHJIOB 11O BaJICHTHOCTH.

IIucebMeHHbBIN
KOHTPOJIb;

28. | Bomopon — XUMHYECKHH »JJIEMEHT M TPOCTOE VYcTHBIN ompoc;
BemiecTBo. Haxoxnenue B mpupojne, (uzndeckue u
XMMHMUYECKHE CBOICTBA (HAa IpUMEpE B3aUMOJICHCTBUS
C HEMETaJUIaMH U OKCHUJIaMU METAJIJIOB), IPUMEHEHUE,
CTIOCOOBI TIOTYYEHUSI.
29. | IIpakTuaeckas padora Ne 5 "[losryuenue u codupanue [TpakTrdaeckas
BOJIOPO/J1a, U3YYEHUE €TI0 CBOMCTB". pabora;
30. | Kucnotsl: cocTaB, kinaccuukaiys, HOMEHKIATypa, [TuceMeHHBIH
¢uznueckue cpoiictea. THauKaTopsl. KOHTPOJIb;
VYeTHBIN onpoc;
31. | Comu: cocraB, HomeHKiIaTtypa. CocraBiienne GopmyI [TnceMeHHbII
cone. [loHarne o KpucCTauioruapaTax. 3HAUYCHHE KOHTPOJIb;
COJIEH. YcTHBIM onpoc;
32. | O600IIeHHE U cHCTEMaTH3AIUS 3SHAHHIA. YcTHBIN o1poc;
TectupoBanue;
33. | KonnuecTBo BemectBa. Moib. MonspHast macca. VYcTHBIN onpoc;
34. | 3akoH ABoraapo. MomsipHbIi 00BEM Ta308B. YcTHBI# ompoc;
35. | Pemenne 3amau  Ha  B3aMMOCBSI3b  KOJHMYECTBA ITuceMeHHBIM
BellecTBa, 0o0bEMa M Macchl Tra3oB. Pacuérel 1o KOHTPOJIb;
XHUMHYECKUM yPaBHEHUSM.
36. | Pacu€rsl mo xumnyeckum ypaBHeHusM. [Ipumenenne [TucbmeHHbII
3aKOHa ABOrampo. KOHTPOJIb;
YcTHBIM onpoc;
37. | Boma: HaxoxJaeHue B mpupoie, (uznyeckue YcTHBIN Ompoc;
cBolicTBa. Ponp pacTBOpOB B NpHUPOAE W B KU3HU
yenoBeka.  KpyroBopor  Boabl B IIPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJIHBIX BOJI.
38. | Bona kak pactBoputenb. PactBopsl. PacTBopumocTh YCTHBIN 01poc;
BELIECTB B BoJe. HachbllleHHbIE M HEHACBILEHHBIE
pacTBOphl. PacTBOpMMOCTH Ta3oB U XKUAKOCTEH B
BOJIE.
39. | KonuenTparwst pacTBopoB. MaccoBasi J0JIs BEIIeCTBa IInceMenHbIN
B pacTtBope. DBplunciaeHMs ¢ HCHOJB30BAHUEM KOHTpOJIb;
MOHATHS «<MaccoBas J0JIs BEIIECTBA B PaCTBOPEN.
40. | Ilpaktuueckass pabdora Ne 6 '"[Ipuroroienue [TpakTrueckas
pPacTBOPOB C OMNpeACIEHHON KOHIIEHTparuei". pabora;




41. | AHanM3 U CHUHTE3 — METOJbl M3Y4YEHMsI COCTaBa IInceMeHHbIN
BOJbl. XUMHUYECKHE CBOWCTBAa BOJABI (peakuUuu C KOHTPOJIb;
MeTaJlJlaMi, OKCHJIJaMU METaJJIOB U HEMETAIIJIOB)

42. | Knaccudpukanus  HEOPraHUYECKUX  COCAMHCHUHU. [TucbmenHbII
Oxcuapl:  coctaB, kiaccudukamnus  (OCHOBHBIE, KOHTpO!JIb;
KHACIOTHBIE, aMdoTepHble, Hecoyeo0pasyromue), YcTHBI o1poc;
HOMEHK/IaTypa (MEeXIyHapoJHas W TpPUBUAIbHAA).

[lonyyeHne M XUMHUYECKHE CBOMCTBA KHUCIOTHBIX H
OCHOBHBIX OKCH/JIOB.

43. | OcHOBaHMs: cOCTaB, Kiaccu(uKaiys, HOMEHKIATypa [TuceMeHHBIM
(MeXayHapoqHAas W TpPUBHAIbHAA), (HU3MUECKHE U KOHTPOJIb;
XMUMHUYECKHE CBOMCTBA, CIOCOOBI IOJTYyYEHHUS. VYeTHBIN onpoc;

44, | AmdboTepHbIe OKCUIBI M THAPOKCHIBI, UX CBOMCTBA U [TnceMeHHbII
MOJIyYEHHUE. KOHTpOJIb;

YeTHBIN 0npoc;

45. | KucnoTsl: cocTaB, KinaccuuKaims, HOMEHKIATYpa, [TnceMeHHbII

(uznyeckue cBONCTBA. KOHTpO!JIb;
YcTHBIM onpoc;

46. | Kucaotsr: XAMHUYECKHE CBOMCTBA, CITOCOOBI [InceMeHHBIN

noJtyueHus. P akTHBHOCTH METaJLIOB. KOHTPOJIb;
YcrHbll onpoc;

47. | Commn (cpenuue): HOMEHKJIaTypa, CIocoObl [TucbmMeHHBII
MOJIyueHUs, B3aUMOJICHCTBUE COJIeH € MeTalaMu, KOHTPOJIb;
KHCJIOTaMH, II€JI0YaMH U COJIIMH. YcTHbII o1IpOC;

48. | BeruuciieHus 1o ypaBHEHUSAM XUMUYECKON PEaKInu. IIucbmeHHBbII

KOHTPOJIb;

49. | I'enetnueckas CBS3b MEKIY KJ1accaMu [TucbmeHHbII
HEOPraHNYeCKUX COCAUHEHUH. KOHTPOJIb;

50. | IIpakTuueckas pabota Ne 7 Pemenue [IpakTruueckas
OKCIEPUMEHTAIbHBIX 3a7a4 1o TeMe "OCHOBHbBIE pabora;
KJIACChl HEOPraHMYECKUX COCUHEHUN" .

51. | Ypok 0000111eHus U cucTeMaTH3aluy 3HaHUH. YcTHbII onpoc;

TectupoBanue;

52. | KonTponpHas pabota Ne2 "Baknenmne KoHTpobHas
IIPEICTaBUTENN HEOPraHUUECKUX BEIECTB" . pabora;

53. | Ctpoenue aromoB. CocraB aToMHBIX siiep. M30Tomsbl. ITuceMeHHBIM
OnextpoHbl. ®du3nueckuili CMBICT  HOPSAIKOBOTO KOHTPOIIb;

HOMCpa 3JICMCHTA.

YeTHBIN 01poc;




54.

Ilepnognueckuit 3akoH u llepuoguyeckas cucrema
XUMHUYeCcKuX  a3nemeHtoB .U Meneneena.
IIepuonsl, rpynmsl, noarpynnsl. @U3HYECKU CMBICIT
HOMEPOB MEPHUOJA U IPYIIIILL.

YCeTHBIT 0IIpoc;

95. | CTpoeHHe 3IEKTPOHHBIX 000JIOUEK aTOMOB TMEPBBIX [TucbmenHbII
20 XMMUYECKUX AJIEMEHTOB MEPUOTUYECKON CUCTEMBbI KOHTpO!JIb;

. . Menneneena.

56. | XapakTepucTUKa XHUMHYECKOTO JJEMEHTa 10 €ro [TnceMeHHbII
MOJIOKEHUIO B NePUOAUYECKON CUCTEME KOHTPO!JIb;

. . Menneneena. YcrHblii onpoc;

57. | 3HaueHue NMepruoIUIYECKOro 3aKOHA U NEPUOANYECKON YcTHBIN onpoc;
CHUCTEMBl XHMHMUYECKHX DJJEMEHTOB JUIsl pa3BUTHUS CooOmienue;
Hayku U npaktuku. . . MenpaeneeB — y4EHBIN,

Mearor ¥ rpakJIaHuH.
58. | Ypok 000011eHUs ¥ CUCTeMATH3AIMH 3HAHUH. YcTHBIH ompoc;
TectupoBanue;

59. | KonTposasHas padota Ne3 "llepwogudeckuii 3aKOH U KonTtponpHas
[Tepuomnueckas cucrema [, WM. Mengeneesa. pabora;
Crpoenue atoma'.

60. | DIeKTPOOTPUIIATETLHOCTh ~ aTOMOB  XHMHYECKUX [TrnceMeHHbII
JJIEMEHTOB.  XHMMHYECKass  CBs3b:  KOBAJICHTHAs KOHTpOJIb;
MOJIApHAs M KOBAJICHTHAs! HETIOJISIPHAs. YcrHbll onpoc;

61. | [Ipomexyrounas arrecrauusa. BIIP/KonrponbsHas KonTposbhas
pabora. pabora;

BIIP;
62. | NonHas cBsi3b. [TuceMeHHBIH
KOHTpO!JIb;
YcTHBIM onpoc;
63. | MeTamnnueckas CBA3b. YcTHBIN ompoc;
64. | BaneHTHOCTD U CTENEHb OKUCIICHHUS. [InceMeHnHbIN
KOHTpO!JIb;
YCTHBIN 01IpoC;

65. | TpeHupoBOUHBIE  YNPAXXHEHUS MO  BBIYMCIICHUIO [TucbmeHHBbII
CTENIEHU OKUCJICHUS JIEMEHTOB B COCTUHEHUSX. KOHTpO!JIb;

Y CTHBIN 01poc;

66. | OxkucnuTenbHO-BoccTaHOBUTENbHBIE peaknuu (OBP). [InceMeHnHbIN
[Ipoueccer OKUCIICHUS u BOCCTaHOBJICHHUSI. KOHTpO!JIb;
OKHCIIUTENU U BOCCTAHOBUTEIH. YcrHbIi 0npoc;

67. | CocraBieHue YpaBHEHUI OKHCJIUTEIBHO- [TnceMeHHbI




BOCCTAHOBUTCIIbHBIX peaKHI/II\/’I n CXEM E)JIGKTpOHHOFO
Oaianca.

KOHTpOJIb;
YeTHBIN 01pOC;

68. | Ypok pa3BHBArOIIEro KOHTPOJISI 3HAHUN. XUMHS B 1 |0 0 [TuceMeHHBII
JNEUCTBUH. KOHTPOJIb;
YeTHBIN 01poc;
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 |4 6.5

9 KJIACC
Ne Tema ypoxka KonunyecTBo yacos Buasi, popmbl
n/n KOHTPOJIS
BCEro | KOHTPOJI | MpaKTH4
bHbIE ecKue
padoTbl | padoTHhI

1. | Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYeCKUX 1 |0 0 YcTHBIN ompoc;
BEIIECTB (MEXIyHapo Hasl U TPUBUAJIbHASA).

2. | Ilepuonnueckuii 3akoH. [leproauueckas cucrema 1 |0 0 YcTHBIH ompoc;
xumudeckux snemenToB /1. 1. Menpaeneena.

CtpoeHue aToMOB.

3. | 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XUMHUYCCKUX 1 |0 0 YcTHBI# ompoc;
AIIEMEHTOB MEPBIX TPEX MEPUOAOB, KAIHsI, KATBIUI U
UX COEJIMHEHUN B COOTBETCTBUU C MOJIOKEHHEM B
MEPUOIUYECKON CUCTEME U CTPOCHHEM aTOMOB.

4, | XuMH4ecKHe CBOMCTBA BEIIECTB, OTHOCIIIUXCS K 1 0 0 IInceMeHHBIH
Pa3IMYHBIM KJIacCaM HEOPraHUYEeCKUX COCIUHEHUH, KOHTPOJIb;

WX TeHETUYecKasi CBS3b.

5. | CrpoeHue BemiecTBa: BUABI XUMHUYECKOM CBS3H. THITBI 1 0 0 [TuceMeHHBIN
KPUCTAIIIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB KOHTPOJIb;
BEIIECTBA OT THIa KPUCTAJUTMUECKOHN PEIETKH.

6. | CrapToBblii (BXO/AHOIT) KOHTPOJIb. 1 |1 0 KouTtposnbpHas

pabora;

7. | Knaccudukanus XUMHYECKUX peakuuit 10 1 0 0 ITuceMeHHBIN
pa3IMYHBIM TpHU3HaKaM (M0 YHCIy H COCTaBy KOHTPOJIb;
YYaCTBYIOIIMX B PEaKIMHM BEIIECTB, MO TEMJIOBOMY YcTHBIM onpoc;
abdekTy, N0 H3MEHEHHIO CTENeHEeW OKHCIeHUS
XUMHYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, TIO
YYaCTHIO KaTajau3aTopa). JK30- U IHIOTEPMUUYECCKHE
peaxIuu, TepPMOXUMUIECKIE YPABHEHHUS.

8. | Ilonsarue o ckopoctu xumuueckon peakuuu. [lonatue| 1 |0 0 ITuceMeHHBIM
0 TOMOTEHHBIX U TeTEePOreHHBIX peakiusx. DakTopsl, KOHTPOJIb;
BIIMSIOIINE HA CKOPOCTh XUMUUYECKON PEaKIIVH. YCTHBIN 01pOC;

9. |Ilonatme 006 oOpatumbix u  HeoOpatumbix| 1 |0 0 ITuceMeHHBIM




XUMUYECKUX peakuusx. [loHsTHe 0 XuMHUYECKOM KOHTpO!JIb;
paBHOBecuH. DaKTOphI, BIUSIOIINE HA CMEIICHHUE
XUMHUYECKOTO PAaBHOBECHS.

10. | MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX [TnceMeHHbIM
peakuuil (3MEKTPOHHBIN OaJaHC OKUCIUTEIBHO- KOHTPOJIb;
BOCCTaHOBUTEJIbHON PEAKIIUN).

11. | Teopus BIEKTPOIUTAYECKOMN JIMCCOLHALINY. [TnceMeHHbII
DNEKTPOIUTHl U HEAIEKTPOIUThl. KaTHOHBI, aHHOHBI. KOHTPO!JIb;
MexaHu3M AUCCOUMALMM BEIIECTB C Pa3IUYHBIMU YcerHslii onpoc;
BHUJAMU XUMHYECKOHN CBS3U.

12. | Crenenp  guccoumauuu. CuibHble U crnadble VYceTHbIN omnpoc;
AJIEKTPOJIUTHI.

13. | Peakiiuu noHHOTO OOMEHA, YCIOBHUS MX MPOTEKAHUSI. [TucemenHbII
HNonHble ypaBHEHUS pPEaAKIUM. KOHTpPOJIb;

14. | Xumudeckne CBOMCTBA KHCIIOT B CBETE [TuceMeHHbII
MPEACTABICHUH 00 AIMEKTPOIUTHIECKON KOHTPOJIb;
JTUCCOITHAITUH.

15. | Xumuyeckne  CBOWCTBA OCHOBAaHMM B CBETE [TuceMeHHbII
MpeICTaBICHUI 00 AJIEKTPOJTUTUUECKON KOHTPOJIb;
JTUCCOLMALINH.

16. | XuMuyeckure CBOKMCTBA COJIEH B CBETE MPEACTaBICHUI ITnceMeHHbIH
00 3NIEKTPOJIUTUYECKON JUCCOLIUAIIIH. KOHTpOJIb;

17. | TlonsiTHE O TUIIPOJIU3E COJICH. YcTHbIN o1poc;

18. | KayecTBeHHbIE peaKluy Ha KATUOHBI U aHUOHBI. [IucbmeHHBbII

KOHTpO!JIb;

19. | IIpakTuueckas pabota Nel. Pewenue [IpakTruueckas
JKCIIEPUMEHTAIIbHBIX 3aau o TeMe pabora;
"DneKkTpoauTHYecKas qucconuranus’.

20. | KonTtponwsHas pabora Nel "Ilepromudeckuii 3aKoH U KouTtposnbpHas
[lepuonnueckas cucrema JI. W. Menneneesa. pabora;
Crpoenue aroma".

21. | O6mas xapakTepucTtuka ranoreHoB. OcoOeHHOCTH [TucbmeHHBbII
CTPOEHHSI aTOMOB ATHX AJIEMEHTOB, XapaKTepHbIE IJIs KOHTpO!JIb;

HUX cTeneHu okucieHus. CTpoeHHe W (PU3NYECKHe YcTHBI onpoc;
CBOMCTBA  MPOCTBIX  BELIECTB —  TaJOTEHOB.

XuMuyeckue CBOMCTBA Ha  IpUMeEpe  XJopa

(B3auMmozelcTBHE C  MeETalllaMH, HEMeTallJlaMH,

IeJI0YaMH ).

22. | Xnopoogopona. ConsiHas KHCIIOTa, XUMHUYECKUE [TucbmMeHHbII
CBOMCTBA, TMOJyuyeHUe, npuMeHeHue. KauecTBeHHas KOHTpO!JIb;
peaxuus Ha XJIOPUA-UOHBL. Y CTHBIN 01pOC;

23. | dusnonornyeckoe AeiCTBHE XJI0pa U XJI0POBOAOPOIA VYCeTHBIT 0IIpoC;




Ha OpPraHu3M 4eJioBeKa. BakHeumme XJIopuasl U UX
HAaXOXJEHUE B IPUPOJIE.

24. | IlpakTnueckas pabota Ne 2. Pemenne [TpakTnueckas
SKCIEPUMEHTaIbHBIX 3azad 1o teme "lloarpymnma pabora;
raJIoreHoB".

25. | Pemennie 3ama4 Ha BBIYMCICHUS 110 YpPaBHEHUSIM IIncemenHbIN
XMUMHMUYECKUX PEaKIUil, €clu OJUH pEeareHT JaH B KOHTPOJIb;
n30BITKE.

26. | OOmass xapakTepucTHKa 3JeMEHTOB VIA-Tpynumbl. [TucbMeHHBIH

OCOOCHHOCTH CTPOCHHSI aTOMOB 3THUX JJIEMEHTOB, KOHTPOJIb;
XapaKTepHbIE JJI1 HUX CTENeHU okucieHus. CTpoeHue VYceTHbIl onpoc;
u (¢uzNyecKkue CBOMCTBA MPOCTHIX BEIIECTB -
KHCIIOpO/ia U Cepbl. AJIOTPONHBIE MOAM(PUKAIIIN
KHCIIOpO/a M cepbl. XHUMHUYECKHE CBOMCTBA CEpBHI.
Haxoxnenue ceppl U €€ COENMHEHUW B TPHUPOJIE.
XUMHYECKOE 3arpsi3HEHHE OKpYXKarolled CpeJibl
COETMHEHUSIMU cepbl (KuCIOTHBIE TOXKH,
3arps3HEHUE BO3yXa M BOJOEMOB), CHOCOOBI €ro
MpeI0TBpAILEHHSI.

27. | CepoBomopon, cTpoeHue, pru3ndeckne u XUMUIECKHE IIncemenHbII
CBOWCTBA. KOHTpO!JIb;

YcTHbIN onpoc;

28. | Okcuapl  ceppl  Kak MPEICTABUTEIN  KHCIOTHBIX ITnceMeHHbIH

okcuJ1oB. CepHHUCTAs KMCIIOTA. KOHTPOJIb;
YcTHBIN O1IpOC;

29. | Cepnas  kucinora, (GU3MYECKUE UM  XUMHUYECKHE ITucbmMeHHbIH
cBoiicTBa (0OIIME KaK IPEICTaBUTEINS Kiacca KUCIOT KOHTPOJIb;

u cnemudpuueckue), npumeHeHune. Coyim  CcepHOU YcrHbll onpoc;
KHCJIOThI, KAUECTBEHHAs peaklys Ha CyIb(aT-uoH.

30. | XumMuyeckue  peakuuH, JIeXallue B OCHOBE ITuceMeHHBIM
IPOMBIIIEHHOTO  croco0a  MOJy4eHUss  CEepHOU KOHTPOJIb;
KUCIOTHL. PerieHue 3ajay Ha HaXOXKJEHHE MacCOBOM
JI0JIM BBIXOJIa IPOAYKTA PEaKIUH.

31. | OOmas xapakTepucTHKa 5>IE€MEHTOB VA-TpyIbl. ITuceMeHHBIM
OCOOEHHOCTH CTPOEHUSI aTOMOB 3THUX JJIEMEHTOB, KOHTpOJIb;
XapaKTepHbIE IJI1 HUX CTENEHW OKHUCIEHHUA. A30T, YcTHbII onpoc;
pacrpocTpaHeHue B INpHpojJie, (U3NYECKue U
XMMHUECKHE cBOMcTBAa. KpyroBopoT a3oTa B IpUpoJe.

32. | AMMuak, ero ¢u3mueckue M XMMHUYECKUE CBOWCTBA, ITuceMeHHBIM
noysyueHue M npuMmeHeHue. Coiaum  aMMOHMS, HUX KOHTpOJIb;
¢u3nyeckue U XUMHUYECKHE CBOICTBA, MPHMEHEHHE. VYcTHbI onpoc;
KauecTBeHHas peakuys Ha HIOHbl aMMOHHSL.

33. | Ilpaktuueckas pabora Ne3. [lomydyenue ammmuaka, IIpaxTrueckas
U3Y4YEHHUE €TO CBOMCTB. pabora;

34. | A3otHas kucnora, e€ (pu3NYeCKue U XUMUIECKUE VYceTHBIN onpoc;

cBoiicTBa (00IIMEe KaK MPEJCTaBUTENS Klacca KUCIOT




u cienuduueckue). Hurparer.

35. | Ucronb30BaHne HUTPATOB M COJICH aMMOHHUS B YeTHBIT 01IPOC;
KayecTBE MHHEPAIbHBIX YAOOpEHMA. XUMHUECKOe Coobuenue;
3arpsi3HEHUE OKPY)XKAloIeW cpeibl COCAUHEHHUAMHU
a3oTa (KHMCIOTHbBIE JOXIH, 3arpsi3HEHUE BO3/yXa,

MOYBBI U BOJJOEMOB).

36. | Docdop, ammoTponHble MomuduKanuu (ocdopa, [TuceMeHHBI

¢bu3nvecKrue U XUMUYECKHAE CBOWCTBA. KOHTPOJIb;
YeTHBIN 0npoC;

37. | Okcun  dochopa(V) u  dochopHas  KUCIOTa, [TuceMeHHBIH
¢u3znyeckue W XUMHUYECKHE CBOICTBA, MOJy4YEHHE. KOHTpOJIb;
KauectBennas peakuus Ha docdar-noHsI. YeTHBIN 0npoc;
Ucnonws3oBanne ¢ocdaToB B KaUeCTBE MUHEPATHHBIX
yaoOpeHuil. 3arpsi3HEHHE MPUPOJHBIX BOJOEMOB
dbocdaramu

38. | Yruepon, QIOTPOTTHBIE MO M (HUKAITIH, [TuceMeHHBIHI
pacnpocTpaHeHue B mpupone, (uzuueckue U KOHTPOJTB;
XUMHUYEcKHue cBoiicTBa. Axcopouus. Kpyrosopot Y cTHBIM onpoc;
yriaepoja B pUpoJe.

39. | Okcumpl yraepona, ux (U3HUYECKHE M XUMHUYECKHE YcTHBI# ompoc;
CBOMCTBA, (HU3HOJOTUYECKOE JICUCTBHE HA JKHBBIC
OpraHU3MBbl, MOJTy4YeHUE U IPUMEHEHHUE.

DKOJIOTHYECKHE TMPOOJIEMBbl, CBA3aHHBIE C OKCHIIOM
yriaepoaa(lV); rumoreza TI00ABHOTO TOTETUICHHS
KJINMATa; MapHUKOBBIA (D EKT.

40. | YronpHass KUCIOTa W €€ COJU, WX (PU3HYECKHE H [TucemMeHHBII
XMUMHYECKHUE CBOICTBA, IMOJy4Ye€HUE M MPUMEHEHHE. KOHTPOJIb;
KauectBennass  peakuus  Ha  KapOOHAT-UOHBI. YcTHbli onpoc;
Hcnonb3oBanue kapOOHATOB B ObITY, MEIUIMHE,

MIPOMBIIIIJIEHHOCTH, CEJIbCKOM XO3SHCTBE.

41. | Ilpaktuueckas pabota Ned. [Tonmydenue yraekucioro [IpakTnueckas
ra3a. KauectBenHas peakius Ha KapOOHAT-HOH. pabora;

42. | IlepBoHauanbHble  MOHATUS 00  OpraHUYECKUX YcTHBIN ompoc;
BElIECTBaX Kak O  COEIMHEHHMSIX  yrjepoja:
0COOEHHOCTH COCTaBa M CTPOCHHUS.

43. | IloHaTHe O OHMOJOTUYECKH BAXXKHBIX BEIECTBAX: YcTHbIl onpoc;
XKHpax, Oenkax, yriaeBojax. MarepraabHOE eTMHCTBO Coobuienue;
OpPraHUYeCcKUX U HEOPraHUYECKUX COeTMHEHUH.

44. | KpemHui, ero ¢pu3snueckue U XUMHUYECKHUE CBOICTBA, IInceMenHbIN
MOJIydeHHe M TIpPUMEHEHHEe B  DJJIEKTPOHHUKE. KOHTPOJIb;
CoenuHeHNs KPEMHUS B IPUPOJIE. VYcTHbI onpoc;

45. | O6mwme npenctasienus o6 okcune kpemuusa(IV) u YcTHBIM onpoc;
KpeMHHEeBO# kuciore. CHIUKATHl, UX UCIOJIb30BaHUE Coobuienue;

B OBITY, MEJJUIIMHE, TIPOMBIIIICHHOCTH.
46. | BaxxHelme cTpouTeIbHbIE MaTEepUaIbl: KEpaMHUKa, YeTHBIT 0IIpoC;




CTEKJIO, IIEMEHT, O€TOH, Xene300eToH. [Ipobrmemsr Coo0ieHue;
0e30MmacHOTO WCIIOIB30BAHUS CTPOUTENBHBIX
MaTepuaioB B OBCEAHEBHOM JKU3HU.

47. | Ilpaktuueckas pabota Ne o. Pemenue IIpaxTrueckas
AKCIIEPUMEHTANIbHBIX 3a/ay 1o Teme "Baxueifmne pabora;
HEMETAJUIbl U UX COeUHEHus".

48. | O6oOmIeHNe U cUCTeMaTH3aIUs 3HAHUH. YCTHBIIM 0TIPOC;

TectupoBanue;

49. | Kontponsaas pabora Ne2 "Hemeramnmsl u ux KoHTponbpHas
coeTMHEeHUS". pabora;

50. | OOmrass xapakTepUCTHKa XUMHYECKUX 3JIEMEHTOB — YeTHBIN 01poc;
METAJUIOB Ha OCHOBAaHMU MX TIOJOKEHHUS B
MEPUOANYECKON CHUCTEME XHMHUYECKHX OJIEMEHTOB
. U. MengeneeBa u crpoeHus atomoB. CTpoeHHe
MeTa/uIoB. MeTammnyeckas CBsI3b W METaJUTMYecKast
KPUCTAJUINYECKast PEIIETKA.

51. | DAEKTPOXUMHUECKHUI PsII  HAMPSHKEHUH METAJIJIOB. [TuceMeHHbII
Ou3nyecKue W XUMHUYECKHME CBOWCTBA METAJUIOB. KOHTpPOJIb;
OO6mmwme crnocoOb! MOTYICHHUST METAIIOB. YcTHBII onpoc;

52. | [lonsiTHE O KOPPO3UH METAIIIOB M OCHOBHBIE CIIOCOOBI YcTHBIN onpoc;
3aIUTHI OT KOPPO3HH. CooOmienue;

53. | Crnasel (cTanb, YyryH, AIOpaTIOMUHUI, OpoH3a), UX YcTHBIN 01poc;
MIPUMEHEHHE B ObITY U MIPOMBIIILIEHHOCTH. CooOmienus;

54. | lenounbie Metaibl. [lonokeHue B mepuoandecKon I[TuceMeHHbBIH
cucteMe xummuieckux sneMeHToB J[. Y. Menpeneesa, KOHTpO!JIb;
CTpoeHue aroMoB. HaxoxaeHue B  mpupoje. YcTHBIM onpoc;
duznyeckue M XMMHYECKHUE CBOWCTBa (Ha mpumepe
HaTpust U Kamus). OKCHIIbI U THAPOKCUABI HATPHS U
Kanud. llpumeHeHue IIeNOYHBIX METALUIOB M HX
COEIMHEHU.

55. | IllenouHo3eMeNbHBIE META/UIBl MarHWil M KallbIUH, IInceMeHHbIH
ctpoenre aromoB. [lojoxkeHne B TEpPUOIUYECKOMN KOHTpO!JIb;
cucreme xumuueckux snemeHToB J[. M. Menneneena. YcTHBIN 0OIIPOC;
Haxoxnenue B npupoje. Gusnyeckne 1 XuMHIECKUE
cBoiicTBa. BaxkHeine coequHeHUs] Kalblus (OKCHI,

THJIPOKCHU, COJIH).

56. | Pemenne 3amad HAa BBIUYMCICHHUS TI0 YPaBHEHHSIM [TucbmeHHbII
XUMUYECKUX PEaKlUid, €ClIid OJIMH U3 PEareHTOB JaH B KOHTpO!JIb;
M30BITKE WU COJCPKHUT TPUMECH; MAacCOBOHM JOTHU
BBIX0/1a TPOJIyKTa PEaKIUU.

57. | XKéctrocTb BOJIBI M CLIOCOOBI €€ yCTpaHEHus!. VYeTHBIT 0IIpoC;

58. | BeluncneHus Mo ypaBHEHUSIM XMMHUYECKHUX PEaKLUH, IInceMeHHbIN




€CJIM OJIMH U3 PEareHTOB JaH B BUJIE BOJAHOTO KOHTpO!JIb;
pacTBopa C U3BECTHOM MaCCOBOM JIOJIEH.

59. | IIpakTuueckas pabora Ne6. JKECTKOCTH BOJMBI U 1 [IpakTuueckas
METOJIbI €€ YCTpaHEHHS. pabora;

60. | Amromunwuii. [Tonoxenne B mepuoamueckoit cucreme| 1 [TuceMeHHBI
xumudyeckux oanementop JI. WM.  Menneneena, KOHTpPOJIb;
cTpoeHne  aroma. HaxoxxneHme B mpupoze. YeTHBIN 0npoC;
du3nyecKkue U XUMHUYECKHUE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ THAPOKCHUIA.

61. | Ilpomexyrounass arrecraums. BIIP/Kontponshas 1 KonTponpHas
pabora. pabora;

BIIP;

62. | Kenezo. Ilonmoxenwne B mepuoamueckod cucreme| 1 [TuceMeHHBIH
xumudyeckux oanementop J[. WM. Menpaeneena, KOHTpPOJIb;
CTpoeHne artoma. HaxoxneHue B HpUPOJE. YcTHBIM onpoc;
dusndecKrue 1 XMMUUYECKHE CBOMCTBA.

63. | Okcumpl, tuapokcuasl u  comm  oxenesa(ll) wu 1 IIncemeHnHBbII
xenesza(Ill). KOHTPOJIb;

64. | [IpakTnueckas paboTta No 7. Pemenne| 1 [IpaxTrueckas
SKCIEPUMEHTANBHBIX 3a7a4y o TeMe ''BaxnHeliue pabora;
METaJJIBI ¥ UX COETUHEHUS".

65. | HoBeie Marepuanbl W TeXHOJOTUM. BemectBa u 1 YcTHBIN 0npoc;
MaTepuaabl B IOBCEJIHEBHOM JKM3HU  4EJIOBEKa. CooOuienue;
Xumus u 310poBbe. be3omacHoe ucnoib30BaHUE
BEIECTB M XUMUYECKHUX pPEaKLuil B OBITY.

66. | [lpupoaHble HWCTOYHUKH  YIJIEBOJAOPOJOB  (yrois,| 1 YcTHBIN onpoc;
MPUPOJIHBIN Ta3, HEPTH) MPOAYKTHI UX MEpepadOTKH, CooOuienue;
UX POJIb B OBITY U IPOMBIILIIEHHOCTH.

67. | OCHOBBI KOJIOTHYECKOW TpamMOTHOCTU. Xumudeckoe| 1 YcTHBIH o1poc;
3arpsi3HEHUE  OKpYXKAIollel  cpeibl, MpeAerabHO CooOmienue;
nomyctuMas KoHueHtpauus BemiectB - [1JIK). Pomb
XMMHH B PEIICHUH SKOJOTHUYECKHUX TPOOIIEeM.

68. | [loBropenne Ttembl "['eHeTnueckas cBsA3b Mexay| 1 ITnceMenHbIN
MeTaJJlaMu ¥ HeMeTauiaMu". KOHTpO!JIb;

OBUIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68







