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MMOACHUTEJIBHAS 3AIIMCKA

Paboyas nmporpamma o XuMuu st odydaroniuxcs 8-9 kinaccoB cocraBieHa Ha ocHOBe TpeOoBaHMi K
pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npezcTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIEro
o0pa3oBaHus, ¢ y4ETOM pacnpeieEHHBIX 110 KJIaccaM MPOBEPSIeMbIX TPeOOBaHH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0ILEro 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHMS,
NPE/ICTaBICHHBIX B Y HUBEPCAJIBHOM KOIU(PHUKATOPE MO XMMHUH, a TaKKe Ha OCHOBE [IpumepHOi mporpaMMel
BOCIIUTaHMS 00YUaIOIIMXCS IPH MOJTyYEHUH OCHOBHOT'O 00111ero oopazoBanus u ¢ yuétom Konuenuu
IpernoiaBaHus yueOHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoi
denepanyy, pealu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble mporpammsl (yTB. Pemenuem Komneruu
Munnpocsemenus Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxuag yue6HOrO nnpeiMeTa « XUMHS» B JOCTH)KEHHUE 11€JIei OCHOBHOTO 00111ero 00pa3zoBaHus 00yCIOBICH
BO MHOTOM 3HAaUYCHHEM XMMHUUECKOM HAayKH B [IO3HAHUHU 3aKOHOB IIPUPO/JbI, B Pa3BUTUHN IIPOU3BOJUTCIIBHBIX

CHJI O0LIECTBA U CO3[aHUM HOBOM 06a3bl MaTepHAIbHON KYJIbTYPHL.

XuMHSI KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK PAaCIpOCTpaHmiIa CBOE BIUSHIE HA Bce 001aCTH
YEJIOBEYECKOIr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH O0ILIECTBA: 3HAHNE XUMUHU CITYKUT OCHOBOM JJIs1
(opMHUPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABICHUI O MaTEpPUAIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UTPAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aNMOIPEBPAILICHHUSIX SHEPTUH U 00 3BOIOIHUN
BEIIECTB B MIPUPOJIC; COBPEMEHHAs! XUMHUsI HAallpaBJIeHa Ha pelIeHue rII00aIbHBIX MPO0IeM yCTOHYNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTETUUECKOM, MUIIIEBOH M KOJIOTHYECKON 0€30IacHOCTH, IPoOIeM
3IpaBOOXPaHEHUSI.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICHIIACH POJIb
XUMHUUYECKoro oOpa3zoBaHus. B minane couupanuszanuy OHO SBISETCS OJHUM U3 YCIOBHM (pOpMUpOBaHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JI0BEKY XMMUYECKHE 3HaHUSI HEOOXOUMBI JJIs IPUOOpETEeHUs OOIIEKYJIbTYPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOT00Opa3HOM
’KM3HU OOIIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 3/J0POBBIO U 370POBBIO
JIpYTHX, K OKpy>Karollel MpupoIHOi cpese, Ui IPaMOTHOIO MOBEACHHUS MTPU UCIIOJIb30BAHUU Pa3IMUHBIX

MaTepralIoB U XUMHUYCCKHUX BCIICCTB B HOBCG}IH@BHOﬁ JKHU3HU.

XuUMHYEeCKoe 00pa3oBaHNE B OCHOBHOM IIIKOJIE SIBJIIETCS 0a30BBIM 110 OTHOIIECHUIO K CUCTEME OOIIETO
XHUMHYECKOT0 00pa3oBaHus. [[09TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEalIM3yeT MPUCYIIUE 00IeMy
XUMHYECKOMY 00pa30BaHHUIO KITFOUEBbIC IEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYAapCTBEHHBIC, OOIIECTBCHHBIC U
VHIMBUIYATbHBIC TOTPEOHOCTH. DTUM ONpPEEIAETCS CYITHOCTh OOIIEH CTpaTernu 00y4YeHNUs, BOCIUTAHUS U
pa3BUTHS 00YUYAIONIMXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUSD».

N3yuenue npenmera: 1) cnocoO6CTByeT peaan3aiii BO3SMOKHOCTEN AJi CaMOpa3BUTUS U (POPMUPOBAHHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (hOpMHUpOBaHHE
MBIIIICHHS U TBOPYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOATEILHON yueOHOU
JESTEIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIEI0BATENbCKUX YMEHHM, HEOOXOUMBIX KaK B MOBCEAHEBHON
KHU3HU, TaK U B IPo(ecCHOHANBbHON 1eATeNbHOCTH; 3) 3HAKOMUT CO CHEU(PUKOI HAYYHOTO MBILIUICHHUS,
3aKJIaJIbIBA€T OCHOBHI IIEIOCTHOTO B3IJISI/Ia HA €IMHCTBO MPUPOIBI U UEIOBEKa, SABIISETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET
(opMHPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K IPUPOJE, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs! B 00y4eHUN XMMHUU 00eCTIeunBatOTCs cClieU(UKOI coiepkaHus IpeIMeTa,
KOTODBIH SBIISIETCS MEAarOrMueCcKy aJanTHPOBAHHBIM OTPpaXEHUEM 0a30BOM HAYKH XMMHUU HA ONpeIeIEHHOM
Jrane e€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMKCS OCHOB HEOPTaHUYECKOM
XMMUHU 1 HEKOTOPBIX TOHATHH U CBeJleHHH 00 OTAETbHBIX 00BEKTaX OPraHNYECKOM XUMHUU.

CrpykTypa conepkanus rnpeamera copMHUpOBaHa Ha OCHOBE CHCTEMHOI'0 TIOX0/1a K €r0 N3Y4EHHUIO.
Copnep:xaHue CKIIaAbIBA€TCS U3 CUCTEMBI IIOHATUH O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI
0 XUMHUYeCcKOH peakiuu. O0e TH CUCTEMbI CTPYKTYPHO OPTaHU30BAHBI 10 MIPUHLUITY MOCIEI0BATEIHHOTO
pa3BUTHSA 3HAHWM HA OCHOBE TEOPETUUYECKUX MIPEACTABICHUI Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
Y4E€HHS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUH, YYEHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBS3U, MPEACTABICHUH 00
AIIEKTPOJIUTUYECKON AUCCOLMALMY BEIIECTB B PACTBOPaxX. TeopeTHUeCKue 3HaHUs pacCMAaTPUBAIOTCS Ha
OCHOBE SMIMPUYECKU OJTYYCHHBIX 1 OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpyTOMY, BBITIOJHSIS (PYHKIIUN OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOro NPpUMCHCHHA U MMOJIYYCHUA N3YUACMbIX BCIICCTB.

Takast oprauzanys cojep>kaHus Kypca CIIOCOOCTBYET NPEICTABICHUIO XMMUYECKONW COCTABIISIONIEH
HAYYHOH KapTHUHBI MHpPa B JIOTHKE €€ CHCTEMHOM MpUpoabl. Tem caMbIM 00ecrednBaeTcsi BO3SMOKHOCTD
¢dopmupoBaHus y 00y4JarOMIUXCs IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHHIO U METOAaM MO3HAHUS B
HayKke. Ba)KHO Takyke 3aMETUTh, YTO OCBOCHME COAEPIKAHMS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3yUYEHHBIX KypcoB: « OKkpy:xaromuil Mup», «buonorus. 5—7 knaccel» 1 «PU3uKa. 7 KJ1acc.

HEJIX U3YUYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

K HanpaBieHnIo nepBOCTENIEHHON 3HAYUMOCTH TIPH peaTu3aii 00pa30BaTeNbHBIX (PYHKINI TpeameTa
«XUMUS» TPAAUINOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOHM HAyKH KaK 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON IEATEIBHOCTH Y€JIOBEKa U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphbl. 3a/1a4a NpeaMeTa COCTOUT B POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHM, JOCTYITHBIX 00001IeHn
MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayUHbIX METOJaX U3YUYECHHsI BEILIECTB U
XUMHUYECKHX PEaKIHii, a TaKke B POPMUPOBAHUU U PA3BUTUH YMEHUN U CIIOCOOOB AESITENbHOCTH,
CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIFOJIEHUEM U NTPOBEICHNEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOIII0IEHUEM
mpaBuiI 6€30MacHOr0 OOpAIIeHHsI C BEIIECTBAMHU B TTOBCETHEBHOMN KU3HMU.

Hapsiny ¢ 5TuM nenu n3ydeHus nmpeaMeTa B porpaMMe yTOYHEHBI M CKOPPEKTHPOBAHBI C YY4ETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 00111ero oopasoanusi. Ceroansi B 00pa3oBaHUM 0C000 3HAYNMOMN
NPU3HAETCS HANIPABJICHHOCTh 00yUYEHHSI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIEKTa 1 001Iel KynbTyphl. OOyueHHe YMEHHUIO YUYUThCS U MPOIOIDKATh CBOE 00pa3oBaHHe
CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BYKHEUIIMX (PYHKIUI yIeOHBIX IPEIMETOB.

B cBs13u ¢ 3TUM NpU M3y4YEHHUHU MTpeIMeTa B OCHOBHOM LIKOJIe JOMUHUPYIOIEE 3HaUeHUE TPUOOpPEITH TaKue
LEeJH, KaK:

— (opMHUpOBaHKE UHTEIUIEKTYILHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOM aJanTHPOBATHCS K OBICTPO

MCHAIOIIHUMCA YCIIOBUSAM KU3HU;



— HaIIPaBJICHHOCTH O6y‘~I€HI/I$I Ha CUCTEMATHYCCKOC HpI/IO6HI€HI/IC ydamuxcsa K CaMOCTOSITCILHOM
MO3HaBaTeILHOMI ACATCIIBHOCTH, HAYYHBIM MCTOJaM IMO3HAHM, (i)OpMI/Ip}IIOHII/IM MOTHUBAIUIO U Pa3BUTUC

CIIOCOOHOCTEH K XUMHU,

— obecrnieyeHue yCIoBUi, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YUAIOIUMHUCS OTBITa Pa3HOOOPa3HOM
ACATCIIBHOCTH, IIO3HAHUA U CaAMOIIO3HAHUsA, KIIFOUEBBIX HABBIKOB (KJ'IIO‘IGBBIX KOMHCTCHHHﬁ), NMCHOIIINX

YHHUBCPCAJIbHOC 3HAUYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTH,

— (QopMupoBanue ymMmeHU 0OOBSICHITH U OIEHUBATH SIBJICHUSI OKPYIKAIOIIETO MUPA Ha OCHOBAHUH

3HAHUH U OIIbITA, MOJTYUYCHHBIX ITPH U3YYCHUU XUMUU,

— (dopmupoBaHue y 00y4yaronMxcs F'yMaHUCTHUYECKUX OTHOIICHUN, TOHUMaHUS LIEHHOCTH
XUMHUYECKHUX 3HAHUH 7151 BBIPAOOTKU SKOJIOTMUECKHU 11e1ec000pa3HOro MoBeeH s B ObITY U TPYIOBOM
JESTENIbHOCTH B LIEJISIX COXPAHEHMSI CBOETO 3[J0POBBS 1 OKPY’KaIOIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTUBALIMU K 00YyUEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHUS 00IIEUYETIOBEUECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaNpPaBJIEHHOCTH JAalIbHEHIIET0 00yYeHHUS.

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

B cucreme o61ero oopazoBanus «XUMUsD MpU3HAHA 0053aTEILHBIM Y4eOHBIM IPEIMETOM, KOTOPBII
BXOJIMT B COCTaB MpeIMETHOH obnacTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI.

VY4eOHBIM MIaHOM Ha e€ u3y4eHne oTBeieHo 136 yueOHbIX YacoB — 1o 2 4. B HEAETO B 8 U 9 Kitaccax
COOTBETCTBEHHO.



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

8 KJIACC

IlepBoHayajibHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumun. Pone xumuu B xKu3HM yenoBeka. Tena u Bemectsa. Pu3ndeckue CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHuEe BeliecTB. [loHATHE 0 MeTo/1ax MO3HAaHUS B XUMHUH. XUMUS B CUCTEME HayK. HucTbie
BemiecTBa U cMecu. CriocoOBI pa3ieNIeHUs CMECEH.

ATOMBI M MOJIEKYJIbI. XUMUYECKHUE 31eMeHThl. CHMBOJIBI XUMUYECKUX 1€MEHTOB. [IpocThie U clioKHbIE
BelIecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckasi popMyiia. BaleHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENbHAS aTOMHAs Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBas 1o
XUMHYECKOIO 3JIEMEHTA B COCAMHEHUH.

®u3nyecKre U XUMUUYECKHUE SIBJICHUS. XMMHAYECKAs peakus U €€ NpU3HAKHU. 3aKOH COXPAaHEHHUS MACChI
BellecTB. XuMudeckue ypaBHeHus. Kiaccudukanmsi XuMU4ecKuX peakiuil (CoeInHeHus!, pa3ioKeHusl,
3aMeIIeHus, OOMEeHa).

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IMOCYA0M, C TpaBUIaMHu pabOThI B TAOOPATOPHUH U
npuéMaMu oOpalleHus ¢ J1abopaTOpHBIM 000PYJOBAHUEM; U3YUEHHE U ONKUCaHne (U3UYECKUX CBOKCTB
00pa3110B HEOPraHWYECKUX BEIECTB; HabmoeHe pu3nueckux (MIaBIeHNe BOCKa, TasHUE JIbJa, pAaCTHPAHUE
caxapa B CTyIKe, KUIIEHUE ¥ KOHJICHCAIIHs BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJEICTBHE MeJia ¢ KHCIIOTOM) SIBIICHUH, HAOIIOCHNE U ONHMCaHNe IPU3HAKOB MPOTEKaHUS
XUMHUYECKUX peaklnii (pa3yiokeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxenue ruapokcuaa meau(ll) mpu HarpeBanum, B3auMoieicTBUE kese3a ¢ pacTBopoM cou Meau(1l));
M3yYEeHHE CIIOCOOOB pa3fiesieHus: CMeceil (C TOMOIIbIO MarHuTa, pUIbTPOBaHKE, BhITAPUBAHUE,
JTUCTHIUISIMS, XpoMaTorpadusi), IpoBeJeHHEe OYUCTKH MOBAPEHHON COJIM; HAOIIOACHHUE U ONUCAaHUE
pE3yIbTAaTOB MPOBEJICHUS OMbITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChI; CO3/JaHNE MOJEIIEeH
MOJIEKY (IIapOCTEPKHEBBIX ).

Baxueiimne npeacraBuTe/IM HEOPraHMYECKUX BelleCTB

Bo3nyx — cmecs razos. Coctas Bo3ayxa. Kucinopox — aneMeHT u nnpocroe BemecTso. Haxoxnenue
KHCJIOpO/ia B pupoe, GU3NUecKue U XMMUYecKre cBoicTBa (peakiuu ropenusi). Oxcuapl. [Ipumenenue
kucinoposaa. CrnocoObl MOyYeHUs KUCIOPOa B JIAOOPaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopot kuciopona B
npupoze. O30H — aJuI0TpONHas MOJU(PHUKAIM KUCIOPOAA.

TenoBoii 3¢ ekt XuMUIECKoi peakiy, TEePMOXUMUYECKHE YPAaBHEHUS, IK30- U SHAOTEPMUUECKHE
peakimu. TommuBo: yrois 1 MeTaH. 3arps3HeHUE BO3yXa, yCUIICHHE TapHUKOBOTO 3¢ dekra, pazpylieHne
030HOBOT'O CJIOSI.

Bonopoa — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gu3ndeckue 1 XUMUYECKUe
CBOICTBA, IPUMEHEHHE, CIIOCOOBI oay4YeHus. Kucnorsl u comm.

KonugectBo BemiectBa. Mounb. MonspHast Macca. 3akoH ABoraapo. MossipHslii 00bEM ra3oB. Pacuérsl mo
XUMHYECKUM YPaBHEHHUSM.

®dusnueckue cBoicTBa BoAbL. Bona kak pactsopurens. PactBopbl. HachllieHHBIE 1 HEHACBILLIECHHBIE
pacTBOpbI. PacTBOpUMOCTB BewecTB B Boge.MaccoBas 0115 BelecTBa B pacTBOpe. XMMUYECKHUE CBONCTBA
Bozbl. OcHOBaHus. Poiib pacTBOPOB B IIPUPO/IE U B )KU3HU YesoBeka. KpyroBopoT BojbI B IpUpOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyecknx coeaunennit. Oxcuapl. Knaccudukanust okcuaos: coaeodpasyromue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEepHBIE) U HeconeoOpa3yonme. HoMeHnkaarypa okcuaoB (MeXIyHapOaHas U
TpuBHasbHasA). Ousnueckue 1 XUMHYECKUE CBOMCTBAa OKCcUIOB. [losyueHne okcuioB.

OcHoBanwmst. Kiaccudukanus ocCHOBaHUH: MIENOYN M HEPACTBOPUMBIC OCHOBaHUs. HoMeHKIIaTypa



OCHOBaHUH (MEXIyHapoIHas U TpUBUAIbHAS ). DU3NUECKUEe U XMMHYECKHE CBOMCTBA OCHOBAHHIA.
ITonyyenue ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnotr. Homenknarypa kucnot (MexXIyHapoaHas U TPUBHATbHAS).
Pu3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTu MeTauioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkuatypa comneit (MeXayHapoJHas ¥ TpuBUaibHas). Dusnueckre 1 XUMUYECKHUE CBOMCTBA
conelt. [lonyuenue coiei.

I'eneTnueckas cBsA3p MEKy KJIacCaMU HEOPraHUYECKUX COCIUHEHHUN.

XHUMHUUYECKUH IKCIIEPUMEHT: KaUeCTBEHHOE OIPEACIICHUE COACPKaHUs KUCIOPOAa B BO3AYXE; MOJIyYCHHE,
coOupaHue, paclo3HaBaHUE M U3YUYEHUE CBOMCTB KUCIOPOAA; HAOIIOACHNE B3aUMOICHCTBUS BEILIECTB C
KHCIIOPOJIOM M YCIIOBHUSI BOBHUKHOBEHUS U MPEKPAIICHUs TopeHus (Ioxkapa); 03HaKOMJICHHE ¢ oOpa3iamMu
OKCHJIOB U OINKCaHWE UX CBOMCTB; MOJTy4YeHHE, COOUpaHue, paclio3HaBaHue U N3y4eHHE CBOMCTB BOJOPO/Ia
(ropenue); B3aumoieiicteue Bojgopoza ¢ okcuaoM Meau(Il) (Bo3MoxkHO UCTIOIB30BaHNE BUACOMATEPUATIOB);
HabJro1eHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIEIOBaHHE OCOOEHHOCTEH PacTBOPEHUS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOM 10JEH
PacTBOPEHHOTO BEIIECTBA; B3aUMOICUCTBUE BO/IBI C METANIaMU (HATPUEM U KaJbleM) (BO3ZMOKHO
MCII0JIb30BaHUE BUAEOMATEPHUAIIOB); OIPEAECIIEHNE PACTBOPOB KUCIIOT U IIEJI0UYEH C IIOMOILBIO HHINKATOPOB;
uccliieloBaHre 00pas3oB HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB; HAOIIOACHNE N3MEHEHUS OKPACKH
MHAMKATOPOB B pacTBOpAaxX KUCIIOT U LIeJIoUeil; n3yueHue B3aumoeiicteus okeua meau(Il) ¢ pactsopom
CEpPHOU KUCIIOTHI, KUCJIOT ¢ METAJUIAMU, PEAKLIMI HEUTPAIU3ALUK; TI0Jy4eHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOI'0 METAJIJIa IPYTUM U3 PACTBOPA COJIM; PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME

«Baxnenmme Ki1accel HEOPraHUYECKUX COEAUHEHUIN.

IHepuonnuecknii 3axon u [lepuoanueckas cucrema Xxumuieckux iementos JI. U. MenpaeseeBa.
Crpoenne atoMoB. Xumnueckasi ¢Bsizb. OKHCJINTEILHO-BOCCTAHOBHUTE/IbHbIE peaKINU

[lepBble MONBITKY KJIACCU(PUKALMU XUMUYECKUX 31€MEHTOB. [IoHATHE O rpynmnax CXOAHbIX 3JIEMEHTOB
(11e104YHbIE U 1IET0YHO3EMENbHbBIE METaJIIbl, FAJIOT€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT
am(poTepHbIE OKCUABI U TUAPOKCUIBI.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucreMa xumudeckux 3yeMeHToB [[. 1. Menneneesa.
KopoTtkonepuoanas u qymaHonepuoHas ¢popmsl [lepuonnyeckoit cucTeMbl XUMHUUECKHUX 3J1eMeHTOB /1.
N. Menneneesa. [leproaer u rpymnmsl. @U3NYeCKHil CMBICI IOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUOIa U
IpyNIbI 2JIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHuE 3JEKTPOHHBIX 000JI04€K
aTOMOB nepBbIX 20 xuMudeckux 31eMeHToB [lepuonnueckoit cucremst 1. M. MenneneeBa. XapakTepucTuka
XHMHYECKOT0 3JIEMEHTA IO ero nojoxeHuto B [lepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHMSI paJiyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyImnam u nepuogaM. 3nauenue Ilepuoanueckoro 3akona u Ilepuognyeckoii
CHUCTEMbI XUMUYECKHUX JIEMEHTOB ISl pa3BUTUA HayKH U nipakTuku. [[. 1. MenaeneeB — y4€Hbli U
IpaXXIaHUH.

Xumnueckas cBs3b. KoBaneHTHas (IOJIspHas M HENOJSIPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTD
XUMHYECKHX 3JIEMEHTOB. FloHHas1 CBA3b.

Crenens okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. [Iponeccel okucnenus n
BOCCTaHOBJIECHMS. OKMCIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHe 00pa3loB BELIECTB METAJUIOB U HEMETAJNIOB; B3aUMOACHCTBHUE
TMIPOKCHUIa HUHKA C PACTBOPAMU KHCJIOT U IIEI0Y€EH; IPOBEACHUE OIBITOB, MILTIOCTPUPYIOLINX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMNA (TOpEHHE, PEaKLIMU Pa3I0KEHUs, COeIUHEHHUS).

MesknpeaMeTHble CBSI3H



Peanusanus MeXMIPEIMETHBIX CBA3EH MPU M3YYSHUH XUMHUH B 8 KJTacCe OCYIIECTBISIETCS Yepes3
UCTIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSATHIA, TAK U TIOHSATHH, SBJISIFOIIUXCS CUCTEMHBIMU JIJIS
OTJCNLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO11Ke ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TCOPUS, 3aKOH, aHAJINU3, CHHTE3,
KiIaccuuKaius, epuoAUIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICITUPOBAHKE, U3MEPEHHE, MOICITb,
SIBJICHHE.

dusnka: MaTepus, aTOM, JJICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOIIbI, PATHOAKTUBHOCTD,
MOJICKYJIa, JIEKTPUUECKUI 3apsij1, BEIIECTBO, TeJ0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3,
(bu3nvecKre BEIIMYMHBI, €IUHUIIBI K3MEPEHHSI, KOCMOC, ITaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, neixanue, buocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIC TOPOIbI, MOJIE3HBIC UCKOTIAEMbIC, TOILUINBO,
BOJIHBIC PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKas peaKIusi

[leproanueckuii 3axoH. Ileproauueckas cucrema xumudeckux anemeHToB Jl. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS,
KaJIBLIUSI U UX COCIMHEHUI B COOTBETCTBHHM C MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucreme u
CTPOCHHEM HX aTOMOB.

CrtpoeHue BemecTBa: BUAbI XUMUYECKOM CBSI3HU. THUIBI KPUCTAUNIMYECKUX PEMIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT THUMNA KPUCTAUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTAHUIECKUX BEIIECTB (MEKIyHAPOIHAS ¥ TPUBUAIBHAS).
XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMUHBIM KJIACCaM HEOPTaHUYECKUX COCAMHEHUH,
T€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIECTB.

Krnaccudukanus XuMHYECKUX PEaKIIHiA 10 Pa3TUIHBIM IMPU3HAKAM (IO YUCITY ¥ COCTaBY yYaCTBYIOIINX B
PEaKIy BEIIECTB, IO TEIUIOBOMY 3((EKTY, IO U3MEHEHHUIO CTETICHEH OKHCIICHHSI XUMUYECKIX DJIEMEHTOB,
0 0OPATUMOCTH, TI0 YYACTHIO KaTaau3aTopa). IK30- U SJHIOTCPMUICCKUE PEAKIIUN, TEPMOXUMUICCKUE
ypaBHEHUS.

[TonsTHe 0 cKOpOCTH XUMUYECKOH peakiuu. [TorsTue 00 00paTUMBIX 1 HEOOPATHMBIX XUMHUYECKUX
peakuusx. [loHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peaknusax. [[oHATHe 0 XUMHYECKOM PaBHOBECHH.
dakTophl, BAUSIOMINE HA CKOPOCTh XUMUUECKOU PEAKIIMH U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, SJICKTPOHHBINA OaTaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakmun. CoCTaBICHUE YPAaBHCHUH OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH C UCTIOJb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIIUTUYECKON JUCCOLMAUU. DIEKTPOJIUTHI U HE- 3IEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IrCCOLMAalU BEIIECTB C Pa3IMYHbIMU BUAAMU XUMUYECKOU CBsA3H. CTENEeHb AUCCOLMALINH.
CusbHbIe U cilabble 3JIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBus NpOTeKaHUs peakluii HOHHOrO 0OMeHa, MOJHbIE U COKPAIlEHHbIE
WOHHBIC YpaBHEHHUS peakiuii. CBONCTBA KMCIIOT, OCHOBAHHH M COJICH B CBETE MPEICTABICHHI 00
AIEKTPOIUTUYECKON Aucconuanuu. KauecTBeHHbIe peakiiuyu Ha HOHBIL. [[oHSITHE O THIpOIN3e COEH.

XHUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEIMIETOK HEOPTaHUUYECKUX
BEIIIECTB — METAJIOB M HEMETAIIOB (TpaduTa 1 aiMasa), CJI0KHBIX BEIIECTB (XJI0pUaa HATPHs),
UCCJIETOBaHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIMK OT BO3ACUCTBUA Pa3IMUHBIX (PaKTOPOB;
MCCIIEA0BAHUE JIEKTPOIPOBOJHOCTH pacTBOPOB BEUIECTB, IPOLIECCA TUCCOLUALMU KUCIIOT, IEI0YEH U CoJIeh
(BO3MOYKHO HCITOJIb30BaHKE BUJICOMATEPHAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs peakinii HoHHOro ooMeHa (oOpa3oBaHHe OCa/iKa, BbIJeNIEHUE ra3a, 00pa3oBaHUE BOJIbI); OMBITOB,



HIUTIOCTPUPYIOIUX TPUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKnunun pa3jioKCHUs,
COG,Z[I/IHeHI/Iﬂ); pacnio3dHaBaHUEC HECOPTaHNYCCKUX BCIICCTB C MIOMOIIBIO KAYCCTBCHHBIX peaKI_II/Iﬁ Ha NOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeranasl M MX cOeTHHEHHS

OOm1as xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTENIEHU OKHCIICHHUS.
Ctpoenue u pusnueckue cBOMCTBAa MPOCTHIX BEIIECTB — rajJlOreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE
XJiopa (B3aUMOJIEHCTBHE C METAlJIaMH, HEMETallJIaMH, I1eo4aMu). XiaopoBoaopo. ConsiHast KUCIIoTa,
XMMHUYECKHE CBOICTBA, ITOJIy4eHHE, IPUMEHEHUE. [[eficTBIE XJI0pa U XJIOPOBOAOPOAa Ha OpraHU3M
yesnoBeKa. BaxkHenme XJIOpuapl U UX HaXOKJIECHHUE B IIPUPOJIE.

OO6mas xapakrepucTika 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHHUS.

Crpoenue u Gpu3nUEcKue CBOMNCTBA MPOCTHIX BEIIECTB — KHUCIOPOA U Cepbl. AJUIOTPOIHBIE MOIU(PUKAIIIH
KHCJIOPO/ia ¥ cepbl. XUMHUYECKHe CBOUCTBA cepbl. CepoBO0PO, CTpOEHHUE, (PU3NIECKHE U XUMHUECKUE
cBoiicTBa. OKCHUIBI Cephl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NIecKue U
XMMUYECKHEe CBOWCTBA (0OIIHe Kak MPEICTaBUTEN Klacca KUCIOT U criennpuieckue). XuMHIecKue
peaKIvy, JIe)Kalie B OCHOBE MPOMBIIIUIEHHOTO CII0co0a mnoyryueHus cepHoil kucnotel. [lpumenenne. Conu
CEpHOI KUCIIOTHI, KAaUEeCTBEHHAs peaklus Ha Cyab(ar-uoH. Haxoxaenue cepsl 1 €€ CoeIMHEHHIA B IPUPOJIE.
XHMMHYECKOE 3arpsi3HEHUE OKPY KAIOILEH CPeibl COEIMHEHUSIMU CEPBI (KUCIOTHBIE 10KIU, 3arps3HEHNE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OO01mmast xapakrepucTuka 31eMeHToB VA-rpymibl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbBIE CTETICHU
OKHCJICHHUS.

A30T, pactipocTpaHeHHe B IpUpoO/Ie, PU3HMUECKUE U XMMUYECKHEe CBOWcTBA. KpyroBopoT a3oTa B mpupo/e.
AMMuak, ero (pu3MYecKue U XUMUYECKUE CBOMCTBA, NIOJyueHue U npumeHeHue. Coiau aMMOHUS, UX
¢duznyecKrue 1 XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha HOHbl aMMOHHUS. A30THast
KHCJI0Ta, €€ Moy4yeHue, (u3nyecKkrue U XuMU4YecKue cBoicTBa (00IIMe KaKk NpeCTaBUTENs Kacca KUCIOT U
cnenuduueckue). Micnoap3oBaHue HUTPATOB U COJIEH aMMOHHUS B Kaue€CTBE MUHEPAIbHBIX YAOOPEHUH.
XHUMHYECKOE 3arpsi3HEHNE OKPY-KAIOIIeH Cpeibl COeTMHEHUIMHU a30Ta (KUCIOTHBIE JT0%K]U, 3arpsi3HEHNE
BO3/yXa, I0YBBI U BOJIOEMOB).

®docdop, atorpornubie Moaudukanuu Gochopa, puznueckue 1 XuMuueckue cBocTBa. Okcu
docdopa(V) u bochopnas kucnora, puznyeckne U XUMUIECKUE CBOWCTBA, MoTyueHue. Mcrnonp3oBanue
¢docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mras xapakrepuctrka 35eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHHUS.

VYrnepon, amuioTponHbie MoU(UKALIMK, pPacTIpOCTpaHeHHE B MPUPOE, (U3NUECKHUE U XUMUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B nmpupoae. OKCuabl yriaeposa, ux Gu3ndecknue 1 XuMUIECKHUE
CBOIICTBa, IEHCTBUE HA KUBbIE OPraHU3MBI, [TOJIyY€HHUE U IPUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBI,
cBsI3aHHBIE ¢ okcuaoM yriepona(lV); rumoresa riao0aasHOTO MOTETUICHUS KIIMMaTa; TapHUKOBBIN P eKT.
VYronbHast KUCIIOTa U €€ COJH, UX PU3NYECKUEe U XUMHUYECKHE CBOMCTBA, MOJyYeHHE U IPUMEHEHUE.
KauecTBenHnas peakuus Ha kKapOoHaT-uOHBIL. VMcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHavasbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSIX yrieposa (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, 3TaHOJ, MNIULIEPHH, YKCyCHast KuciioTa). Mx coctaB u xumuueckoe crpoenue. [lonsrue o
OMOJIOrMYECKH BaYKHBIX BEIIECTBAX: )KUpaX, OeNKax, yriieBOAaX — U UX POJIU B KU3HU YEJIOBEKa.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUMN.

Kpemuuii, ero pusndeckrie 1 XuMHYECKHE CBOICTBA, MONydeHre U npuMeHeHne. CoeTMHeHHs] KpEeMHUS B
npupoe. Obuue npeacrasnenus o0 okcuae kpemuuss(IV) u kpemuueBoit kuciaore. CUIHKaTHI, HX



UCTIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH. Ba)kHelne cTpouTenbHble MaTepyuaibl: KEpaMukKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipo0iaeMbl 6€30macHOro NCOIb30BaHUS CTPOUTENBHBIX MAaTEPUAIOB
B [IOBCE/IHEBHOM JKU3HH.

XUMHUECKUH SKCIIEPUMEHT: U3y4eHHe 00pa3li0B HEOPraHUUECKUX BEIIECTB, CBOUCTB COJITHOM KUCIIOTHI;
IPOBE/ICHUE KaUEeCTBEHHBIX pPeaKuil Ha XJIOPUI-UOHBI U HAOJIOCHUE IPU3HAKOB UX MPOTEKAHUS; OIBITHI,
oTpakarolye GU3nYecKue 1 XUMHUUYECKUE CBOICTBA I'aJIOTEHOB U UX COCTUHEHUH (BO3MOXKHO HCIOIb30BAHNE
BUJICOMATEPHAJIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPHUIO0B (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu
cephl U e€ COeTUHEHUIMU (BO3MOKHO MCIOJIb30BaHUE BHICOMATEPUAIOB); HAOIOACHNE TTpoliecca
00yTrIMBaHuUs caxapa Moj JecTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI; H3yUYeHNEe XMMUYECKHX
CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI, IPOBEJICHUE KAUeCTBEHHOM peakiuy Ha CyIb(aT-uoH U
HaOJr0IeHue IpU3HaKa €€ IPOTEeKaHUs; O3HAKOMIIEHHUE ¢ (PM3NYECKUMHU CBOWCTBAMHM a30Ta, pochopa 1 ux
COeMHEHNUH (BO3MOXKHO UCTOJIb30BaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (ochopHBIX
ynoOpeHuit; moiay4eHue, coOupanue, pacro3HaBaHUE U U3YUEHHE CBOMCTB aMMHUaKa; MPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha NOH aMMOHUS U (pocdaT-uoH U U3ydeHne MPU3HAKOB UX MPOTEKAHHUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbIO (BO3MOKHO UCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); H3yYCHHE MOJIeNIeH KPUCTAIUTMYECKUX PEHIETOK anmasa, rpaduTta, QpyuiepeHa;
03HAKOMJIEHHE C IPOILIECCOM a/ICOPOLIMU paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIIEM U YCTPONCTBOM
NPOTHBOTIa3a; MoJyuyeHne, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB YIIIEKUCIIOT0 ra3a; IpoBeIeHUEe
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT- ¥ CHJIMKAT-UOHBI U M3yYCHHE PU3HAKOB MX MPOTEKAHUS;
03HAaKOMJICHHE C ITPOYKIMEN CUJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNE DKCIIEPUMEHTAIIBHBIX 3a4a4 110 TEME

«BaxHelnIe HeMeTaJIbl U UX COETUHEHUS.
MeTaniabl 1 UX coeMNHEeHUA

OO01as xapakTepuCcTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHHUM UX MOJIOXKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemenToB J[. . MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTaiIoB. MeTtannuueckasi CBsI3b U METAJUIMUECKasl KpUCTaNIn4YecKas pemérka. DJIeKTPOXUMUYECKUH psij
HaNpsDKeHUH MeTauioB. OU3MUECKUe U XUMUYECKHE CBOMCTBA MeTaiuioB. O01Iie crnocoObl MOTydeHHs
MeTautoB. [IoHSITHE 0 KOPPO3UK METAIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CIuiaBsl (CTaib,
YyT'yH, AIOPaJIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIILIIEHHOCTH.

[[lenounbie MeTaiIbL: TTONIOKEHUE B [lepronnueckoit cucreme xumuueckux 3yemeHToB . . Menneneena;
CTpPOEHHE UX aTOMOB; HaX0KJieHue B npupoje. Puznueckrue u XUMUYECKUE CBOWCTBA (Ha MpUMEpPE HATpUs U
kanusi). OKCHIbI U THAPOKCUIBI HATPUS U Kanud. [IpuMeHeHne menouyHbIX METaIIOB U UX COEIMHEHUH.

[IlenoyHO3eMENBHBIE METAIUTBI MArHUM U KaJbLH: TTOJI0KeHUE B [leproanueckoil cucteMe XUMUYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKIEHHE B ipupojae. Pru3ndeckue 1 XUMUYECKUE
CBOICTBa MarHus M Kanbliusg. Baxkneimume coenuHeHus Kanblusl (OKCUA, TUAPOKCHU, cOn). KECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHS.

AsmroMmunnii: nonoxenue B [lepronnueckoit cucreme xumuyeckux 3nemeHToB [. . Menneneena;
CTpOEHHE aToMa; HaXOKJeHue B npupoje. Puznyeckrue 1 XuMUYECKUe CBOMCTBA alIOMUHUS. AM(OTEpHbIE
CBOMCTBA OKCHJIA ¥ TUAPOKCH]IA ATFOMUHMSL.

Keneszo: nonoxenue B [lepronuueckoit cucreme xumuueckux 3memMeHToB . . MenneneeBa; ctpoeHue
aToMa; HaxoXxAeHue B mpupoje. Pusndeckne 1 XMMUYECKHE CBOMCTBA kene3a. OKCHIbI, THIPOKCUIBI U COJIH
xene3a(ll) u xxeneza(Ill), ux cocras, CBOMCTBA U TIOJyYCHHE.

XUMUYECKUH KCIIEPUMEHT: O3HAKOMIIEHUE C 00pa3liaMyi METAJIOB U CILJIABOB, UX (PU3NYECKUMU
CBOICTBaMH; U3yUEHUE PE3yIbTATOB KOPPO3UU METALIOB (BO3MOKHO HUCIIOJIb30BAHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOICUCTBUS OKCUA KAlIbLIMs U HATPUS C BOJOM (BO3ZMOXKHO HCIOIb30BaHHUE
BUJICOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI; MPOLIECCa TOPEHUs Kelle3a B KUCIOpOo/ie
(BO3MOYKHO HCITOJI30BaHKE BUJIEOMATEPHAIIOB); MPU3HAKOB MIPOTEKAHUSI KAYECTBEHHBIX PEaKLUii HAa HOHBI



(Marums, KanbIys, aTFOMUHUS, IMHKa, sxene3a(ll) u xenesa(lll), meau(1l)); HabmroneHne u onucanue
MIPOLIECCOB OKPAIIMBAHUS MIJIAMEHH HOHAMH HATPHS, KA U KaJIbIUs (BO3MOXKHO UCTIOIB30BaHUE
BUJICOMATEPHAIIOB); HCCe0BaHNEe aM(pOTEPHBIX CBOWCTB TMIPOKCHU/IA ATFOMUHUS U THAPOKCUIA IMHKA;
pellleHre YKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHeiie MeTabl U UX COSTUHEHUS.

XuMus H OKpy:KamoLas cpeia

HoBsie maTepuansl 1 TexHosioruu. Bemectsa u MaTepuaibl B IOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS U
3I0poBBe. bezonacHoe NCoab30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMUYECKUX 0KOrax U OTpaBiieHUsIX. OCHOBBI SKOJIOTMUYECKON TPaMOTHOCTU. XUMHUUYECKOE 3arpsi3HEHUE
OKpY’Karolieu cpesl (rpeaesbHas nonyctumas konuentpanus semects — [1JIK). Pons xumuu B pemenuu
HKOJIOTHYECKUX MPOOIEM.

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (yTOJib, IPUPOIHBIN ra3, HEPTH), MPOAYKTHI UX MEPepadbOTKU, UX
POJIb B OBITY U IPOMBIIIUICHHOCTH.

XUMUYECKUH KCTIEPUMEHT: U3ydeHre 00pa3I[0B MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIOB, MOJIUMEPHBIC
MaTepuabl).

Me)Kl'IpeI[MeTHLIe CBA3H

Peanuzanus MeXnpeaMeTHBIX CBA3€H PU U3yUYEHUU XUMUH B 9 Kilacce OCYyIIECTBISETCS Yepe3
UCTIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHA, TaK U TOHATHH, SBISIOMNXCS CUCTEMHBIMU JIJIS
OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [TUKIIA. Peanu3ariust MeXNnpeIMETHBIX CBSA3EH NPU U3yUSHUH
XMMHH B 9 KJ1acce OCYLIECTBIISIETCS YEPE3 UCIIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUHBIX IOHATUH, TaK U
MOHSATHH, SBJSIOMINXCS CUCTEMHBIMU JIJIS1 OT/ICIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1re ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIH (DaKT, THTIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CHHTE3,
KJIaccu(uKanus, MepuoANIHOCTh, HAOII0ICHUE, SKCIIEPUMEHT, MOJICITUPOBaHHE, H3MEPEHHE, MOJIEIb,
SIBJICHHE, TTAPHUKOBBIN 3((EKT, TEXHOJIOTUS, MATEPUAIIBI.

@dwusnKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI, PaJHOAKTUBHOCTH,
MOJIEKYJIa, ANEKTPUIECKUH 3apsi]l, IPOBOJAHUKH, TOJYIPOBOIHUKH, JUIIEKTPUKHU, POTOIIEMEHT, BEUIECTBO,
TeN0, 00BbEM, arperaTHOE COCTOSIHUE BEILIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KpUCTAJUINYECKas PEeIIETKA,
CIUIaBbI, GU3NYECKHE BEIIMIMHBI, €IMHUIBI U3MEPEHUS, KOCMHUECKOE TPOCTPAHCTBO, TUTAHETHI, 3BE3IHI,
CounHue.

buonorus: porocunres, npixanue, Ouocdepa, s3KocucreMa, MUHEpaIbHbIE YJOOPEHUSI, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAIIbI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC NCKOMTAeMbIe, TOTUINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenue xumuu B §8-9 Kilacce HarpaBieHO Ha JIOCTHKEHUE O0YJIAIOITUMUCS TUYHOCTHBIX,
MeTaIpeAMETHBIX U IPEAMETHBIX Pe3yJIbTaTOB OCBOCHUS yUeOHOTO IIPEeAMETA.

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPOrpaMMbl OCHOBHOT'O 00I1IEr0 00pa30BaHusl JOCTUTAIOTCS B X0/1€
00y4eHUsI XUMUU B €JUHCTBE YIeOHON M BOCTIUTATEILHON JesATeIbHOCTH OpraHnu3aiii B COOTBETCTBHUH C
TPAAUITHOHHBIMA POCCUHUCKUMH COIMOKYJIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSITHIMU
B 00LIECTBE MpaBUIaMH U HOPMaMU NIOBEJIEHUS U CIIOCOOCTBYIOT MpoIieccaM CaMOINO3HAHMSI, CAMOPA3BUTHS
U COLMAIN3aUU 00yYatoIINXCs.

JIM4HOCTHBIE Pe3yibTaThl OTPaXKalOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTpuoTHYecKkoro BOCHUTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY HACJEIUIO,
MOHMMAaHUS 3HAYEHUSI XUMUYECKOM HayKH B )KH3HU COBPEMEHHOTO 00IIECTBA, CTIOCOOHOCTH BIA/IETh
JIOCTOBEPHOM MH(pOpMAaIUeil 0 IepeIOBBIX TOCTHKEHUAX U OTKPBITUSIX MUPOBON U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIECTBa;

I'paxaaHCcKOro BOCIMTAHUS

2) mpeACTaBICHUS O COIMAIBHBIX HOPMaX U MpaBUjaX MEKINYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4EOHO-UCCIEA0BATEIIBCKOM, TBOPUECKON 1
JIPYTUX BUJAX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JACATEIHHOCTH MPH BHITIOJHCHUH
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCTIEPUMEHTOB, CO3JaHUH YUeOHBIX MPOECKTOB,
CTpeMJICHHS K B3aMMOIOHUMAaHHUIO U B3aMMOIIOMOIIIH B Mpoliecce ITON yu4eOHOH AeITeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHHUS

3) MUPOBO33pEHYECKUX MPEICTABICHHUI O BEIIECTBE U XUMUYECKON peaKkilnu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIONIUX OCHOBY JJIsi HOHUMAaHUs CYIITHOCTUA HAYyYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI3AX
YeloBeKa C MPUPOTHOM CPeioil, O pOJIM XMMHH B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJTY4YEHHE HOBBIX 3HAHUN IO XUMHH, HEOOXOTUMBIX IS
00BsicHEHUS HAOTIOJaeMBIX MPOLIECCOB U SIBICHUM;

5) mo3HaBaTenbHOM, HH(HOPMALIMOHHON U YUTATENBCKON KYIbTYPbI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENILHOM pa0OThI ¢ yUeOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATYPOM, TOCTYMHBIMU TEXHUIECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uaTepeca K 00y4eHHUI0 U TO3HAHUIO, TI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHOMN M UCCIIEIOBATENBCKON ASSITEILHOCTH, K OCO3HAHHOMY BBIOODY

HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B AJbHEHIIEM;

®opMupoOBaHus KYJIbTYPbI 310POBbs

7) 0CO3HaHUS IEHHOCTHU )KU3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JI0POBBIIT 00pa3 )KU3HU, OCO3HAHUS TOCJIEACTBUN M HENPUATHUS BPEAHBIX IPUBBIUEK (YHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHUs1), HEOOXOAUMOCTH COOJIIOICHHS IPAaBUJI O€301IaCHOCTH MPH 0OpaIleHUH C

XMMHUYECKHMH BEIIECTBAMH B OBITY U peasibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) mHTEpeca K MPaKTHUECKOMY M3YUYEHHUIO Tpodeccuii ¥ TpyAa pa3InuHOTO poja, yBaKEHHE K TPYAY H



pe3ysbTaTaM TPYAOBOH JIESTEIBHOCTH, B TOM YHCIIe Ha OCHOBE IIPUMEHEHHS PEIMETHBIX 3HAHUU 110 XUMUH,
OCO3HAHHOTO BBIOOpa MHANBUIYaTbHON TPACKTOPUH MPOAOJDKEHUS] 00pa30BaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICIIHON
npodeccCHOHaIbHOM ACATEILHOCTH M Pa3BUTUS HEOOXOIMMbIX YMEHUI; TOTOBHOCTh aIallTHPOBATHCS B
npo(hecCHOHATBHOH Cpee;

JIKOJIOTHYeCKOr0 BOCIIUTAHNS

9) 3KOJOrMYECKH 11€7ECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UICTOUHUKY KU3HU Ha 3eMiie, OCHOBE €&
CYIIIECTBOBaHMs, TOHUMaHUS [IEHHOCTH 3[J0POBOT0 U O€30M1acHOro 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUS IIEHHOCTH COOIIOACHNUS
npaBui 0€30MacHOr0 MOBEACHUS IPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYALUAX, YTPOXKAIOLINX 37J0POBBIO
U KM3HHU JTI0JICH;

10) ctocoOHOCTH MPUMEHSTh 3HAHUSL, TOJy4YaeMble ITPU N3YUYEHUH XUMUH, TS peILICHHs 3a/1a4, CBSI3aHHBIX
C OKPY’KaroIlley PUPOIHON CPEIOH, MOBBIILIEHUS YPOBHS YKOJIOITMYECKOU KYJIBTYPbI, OCO3HAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOrMYeCKUX Mpo0iIeM U MyTel uX pelieHns NOCPEeICTBOM METOI0B XUMUH;

11) 3KOI0rNYECKOr0 MBIIIJIEHUS, YMEHUS PyKOBOJICTBOBATHCS UM B II03HABATEIbHOW, KOMMYHHUKaTUBHON U

COLIMAJIbHOM IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BBIJCISAIOT 3HAUUMBIE 17151 POPMHUPOBAHUS MUPOBO33PEHHS
oO1IeHayyHble TOHATHA (3aKOH, TEOpHs, IPUHIIMII, TUTIOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCTIEPUMEHT U Ip.),
KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETaX U MO3BOJISIFOT HA OCHOBE 3HAHHUH U3
ATHUX MPeIMETOB (HOPMUPOBATH MPEICTABICHHUE O LIEJIOCTHON HAyYHON KapTHHE MUPA, U YHHUBEpPCAIbHBIC
yueOHble NeiicTBUs (TI03HaBaTEIbHbIE, KOMMYHUKATHBHBIE, PETYIISITUBHBIE ), KOTOPbIE 00ECTICYNBAIOT
(opMHpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYLLECTBICHUIO Y4eOHOM
JEATCIIBHOCTH.

MeTtanpenmeTHble pe3ybTaThl OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUU OTPAXKAIOT OBJIa/IEHNE

YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[GI\/'ICTBI/ISIMI/I, B TOM 4YHUCJIC:

Ba3zoBbIMHM 1orMYecKMMH A€l CTBUSIMU

1) yMeHHEM HCII0JIb30BATh NPUEMBI JIOTHYECKOTO MBIIIEHUS! IPU OCBOCHUU 3HAHUMN: PACKPHIBATH CMBICI
XUMHUYECKHX NOHATUHN (BBIIEISTh UX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh B3AUMOCBSA3b C JPYTUMHU
MOHSTHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJIs1 OOBSICHEHUS OTAENbHBIX (PaKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS
Y KPUTEPUU JJIs KiacCU(PUKAIIMN XUMUYECKIX BELIECTB U XUMUUECKHUX PEAKIIHii; yCTaHABIUBATH IPUUNHHO-
CJIEJICTBEHHBIE CBSA3M MEKIY 00BEKTaMU U3YUEHHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIE,
JIeAYKTHUBHBIE, 110 aHAJIOTUN); J1eJaTh BHIBOJIBI U 3aKIIOUECHHUS;

2) yMeHHEM MPUMEHSTH B Mpoliecce MO3HAHUS MOHATHUS (MPEeAMETHbBIE U METalpeIMETHbBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMHH, TPEO0OPa30BbIBAThH IIUPOKO IPUMEHSIEMbIE B
XUMHUH MOJIENIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI dJIeMEHTa), XUMHUYecKas GopMyia u
ypaBHEHHE XUMHUYECKON peaklMi — MPH PEIIeHNH y4eOHO-TI03HaBaTeNbHbIX 337a4; ¢ yUETOM STHX
MOJIETIbHBIX MPEACTABICHUH BBISIBIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU N3YYaeMbIX 0ObEKTOB
— XMMHUYECKHX BEUIECTB U XUMHUUECKHUX PEaKIIHii; BBISBISATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIE CBSI3HM U MPOTUBOPEUUS B U3yUaEeMbIX MPOLECCAX U SBICHUAX; NpeyIaraTb KpUTEPUN ISt
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MIPOTUBOPEUUIT; CAMOCTOSITENIEHO BHIOMPATH CIIOCO0 pelieHus: yueOHon
3aa4M (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh Hanboee MOAXOASIMNN ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMHU HcCI€I0BATEIHLCKUMHA AeHCTBUAMH



3) yMeHHEM UCIIOJIb30BATh MOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHMS, & TAKXKE B
Ka4eCTBE OCHOBBHI /Il POPMHUPOBAHUS THITOTE3HI IO POBEPKE MPABUIIEHOCTH BBICKA3bIBAEMBIX CYXKIICHHH;

4) mproOpeTeHne OMbITa MO TUNIAHUPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB:
yMeHHe HaOIoaaTh 3a X0JJ0M MpoIiecca, CaMOCTOSTEIEHO IPOTHO3UPOBATH €TI0 Pe3yIbTaT, (HOpMyInpoOBaTh
0000IIeHN S ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIIbITA, UCCIIEIOBAHMS, COCTABISTh OTYET O
IpojieJaHHOoM padore;

Pa6oToii ¢ ungopmanueit

5) yMeHueM BbIOUpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIMIO PA3IMUHBIX BUIOB U (hOpM
MPEACTABICHUS, OTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJIsIpHAs JINTEPATypa XUMUYECKOTO
CoJIepKaHus, CIIPaBOYHbBIE TOCOOUS, pecypchl IHTepHETa); KpUTUIECKH OIEHUBATH MPOTHBOPEYUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MIPUMEHSITh Pa3IMYHbIE METOBI M 3aIPOCHI IIPH MOUCKE M 0TOOpe uHpopMamu u
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISI BBITOJIHEHUST yUSOHBIX U MMO3HABATENBHBIX 33/1a4 OIpe-
JENEHHOTO THITA; MPUOOPETEHUE OIBITa B 00JIACTH MCIIOIH30BaHMS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBNIaJIEHUE KYIbTYpPOIl aKTUBHOT'O UCTIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEIIEHO BBIOUPATH ONTUMAIBHYIO (OpPMY MpeIcTaBICHIS HHPOPMAIINH U WLTIOCTPUPOBATH
pelraeMble 3a/1a9u HECIOKHBIMY CXEMaMHU, TuarpaMmMamMu, IpyruMu popmMamu rpaguku 1 ux
KOMOHHAITUSIMU;

7) yMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIECcCe YUCOHON U HCCIIEA0BATEIHCKOM e TEIIEHOCTH
WH(GOPMAIIHIO O BIUSHUU TPOMBIIIICHHOCTH, CETHCKOTO X03SHCTBA ¥ TPAHCTIOPTA HAa COCTOSTHUE

OKPYXaroIIeH TPUPOIHON CPEIbL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeHCTBUSIMH

8) ymeHneM 3a7aBaTh BOIPOCHI (B X0J1€ IUAJIOTA U/HITN TUCKYCCHH) IO CYIIECTBY 00CYKIaeMON TEMBI,
(bopMyIHpPOBATH CBOU MPEIOKEHHISI OTHOCHTEIBHO BBITIOJTHEHUS TPETIOKEHHOH 3a/1a4H;

9) nmpuoOpeTeHre OMbITa MPE3CHTAIIMH PE3YIHTATOB BHITIOIHEHUS XUMHUUECKOTO IKCIIEPUMEHTA
(J1abopaTOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

10) 3auHTEpEeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IT03HABATEIbHON U HCCIIEA0BATEIbCKOM
JEeSITeTTLHOCTH TIPH PEIICHUN BOSHUKAIOIINX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00cykaeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JACHCTBUH,

orpeziesieHue KPUTEPUEB IO OLICHKE KaueCTBA BBIIIOJHEHHON pabOTHI U JIp.);

YHuBepcaabHBIMHU PeryJassTHBHBIMH JeHCTBUSIMU

11) ymeHuEM caMOCTOSITEIBHO OTIPENIETISATh 1IETH ACSITEIIbHOCTH, TUTAHUPOBATh, OCYIIIECTBIIATH,
KOHTPOJIUPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIESITEILHOCTh, BEIOMpPATh Hanuboee
s dexTuBHBIC CITOCOOBI peleHrs YIeOHBIX B MMO3HABATEIBHBIX 33J1a4, CAMOCTOSATEILHO COCTABIIATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJITOPUTM JICMCTBUM MPU BHINOJHEHUH 3aJaHUM ¢ YYETOM MOITYUYCHHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BbEKTaX — BELIECTBAX U PEAKIUAIX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yJibTaTta 3asBJICHHON 1eNH;

12) yMeHueM UCToIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIpe/iaracMble B yCIOBUH 3a/1aHUN.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIBHOIO COIEP)KaHUs, YCTAHOBICHHOTO JaHHOMN
pUMepHOM paboueil MporpaMMoH, BBIJECISIOT: OCBOCHHbIE O0YUYaIOIUMUCS HAy4YHbIC 3HAHUS, YMEHUS U
crocoObl AeMCTBUIA, crielUpUIEecKHe sl MPEAMETHOM 001acTu « XUMHUSA», BUBI 1€ATEIHHOCTH 1O
MOJTyYEHHUIO0 HOBOT'O 3HAHMSI, €0 HHTEPIIPETAllUU, TIPE0OPA30BAHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U
HOBBIX CUTYyaIUsIX.



[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y OOYUAIOIMXCS CIEAYIOUINX YMEHHM:

8 KIIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKUX MMOHATUN: aTOM, MOJIEKYJIa, XUMUUYECKUN AIEMEHT, IPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJJHOPOAHASI U HEOHOPOIHAS ), BAJIGHTHOCTb, OTHOCUTEIJIbHAS
aTOMHAas U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi 10JIs
XMUMHYECKOT'0 3JIEMEHTA B COEIMHEHUHU, MOJIAPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHHUE, COJIb,
ANIEKTPOOTPHUIIATETILHOCTh, CTETICHb OKUCIICHHS, XUMHUECKast PeaKius, Kiiaccupukamms peakiuui: peakimm
COEJIMHEHUS, PEaKIH PA3JIOKEHHs, PEaKIUU 3aMEIEeHHs, PEaKIIui 0OMeHa, 3K30- ¥ SHA0TepMHUUECKUE
peakimu; TermIoBoi 3 (heKT peakuuy; sIpo aTomMa, IEKTPOHHBIN CIION aToMa, aTOMHAsi OpOUTallb, pajnyc
aToMa, XUMUYECKasl CBsI3b, MOJSIPHAs U HEMOJISIPHAsi KOBAJICHTHAsSI CBSI3b, HOHHAS CBSI3b, MOH, KATUOH, AaHUOH,
pacTBOp, MaccoBasi A0JIs BEIleCTBa (IIPOLIEHTHAs KOHLEHTPallKs) B pacTBOPE;

2) uanrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. M. 1) ¥ MPUMEHSITH 3T MOHATUS
IIPY OIIMCAHHUM BELECTB U UX MPEBPAIIECHUN;

3) ucnonvzo6amv XUMUYECKYIO CUMBOJIMKY JJISi COCTaBICHHs (POPMYII BEIIECTB M YPAaBHEHUIA XUMUYECKUX
peaxkuuii;

4) onpedenamp BaICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHHAX; MPUHAICKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COSTUHEHUH 110
dbopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJCHTHAs U MOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSX;

5) packpwvisams cmbicn Ilepuoaudeckoro 3axona J{. . MenzeneeBa: 1eMOHCTpUPOBATh TOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIokeHUs B [leproanueckoit
CUCTEME; 3aKOHOB COXPaHEHMS MACChI BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS,
3aKOHa ABOTAJIpO; OMKCHIBATh U XapaKTEPH30BaTh TAOINYHYIO popmy Ileprnoanaeckoil cucTeMsr
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJaBHas noAarpynna (A-rpymnmna)» u «mnodbounas noarpymnmna (b-
TpyIIa)», Majble U OOJIBIINE TEPHOIBI; COOTHOCUTH 0003HAUYEHUS, KOTOPBIE IMEIOTCS B TAOIHIIE
«Ilepunognueckas cucreMa xuMuyeckux emMeHToB . M. MenzaeneeBay ¢ YMCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YUCIIO 3JIEKTPOHOB U
pacnpe/iesieHre UX M0 3JIEKTPOHHBIM CI0AM);

6) kraccuguyuposames XUMUYECKUE DJIEMEHThI; HEOPraHMUECKHUE BELIECTBAa; XUMUYECKUE peakluu (1o
YHCIy U COCTAaBY YYacCTBYIOIIMX B PEAaKIMH BELECTB, 110 TEINIOBOMY 3P QEKTY);

7) xapaxmepuzosams (onucviéams) 00IINE XUMUIECKUE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPIK/1asi ONMCAaHNE IPUMEPaMH MOJIEKYJISIPHBIX YPABHEHHH COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIUit;

8) mpocnosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa; BO3MOXHOCTHU
MIPOTEKAaHUsI XMMUUYECKUX MPEBPAIICHNU B PA3INYHBIX YCIOBUSX;

9) eviuuCAAMB OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JI0JIIO
XUMHUYECKOI0 AJIEMEHTA 10 (hOpMyJie COeIMHEHUS; MaCCOBYIO JIOJIIO BEUIECTBA B paCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peakluu;

10) npumensams OCHOBHBIE OTIEPALIUU MBICIUTEIBLHON NESTEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEMATH3AUIO0, KJIaCCU(PHUKAIUIO, BBISBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3eH — s
M3YYEHHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIN; eCTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS —
HaOII0ZICHUE, U3MEpPEHNE, MOICTMPOBAHUE, DKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN);

11) cnedosams nipaBUIaM MOJIB30BAHUS XUMUYECKON TTOCY/I0HM M JTAOOpaTOPHBIM 000PYI0BAHUEM, a TAKIKE
mpaBuiiaM o0OpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU 10 BBIIOJIHEHHUIO JJa0OPAaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYSHUIO U COOMPaHHIO ra3000pa3HbIX BelIecTB (BOAOPOIA U KHCIOPOaa),
MIPUTOTOBJICHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOM 0J1ei pacTBOPEHHOTO BELIECTBA; MNIAHUPOBAThH U
MPOBOJAUTH XMMHUYECKHE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEI0YEH U KUCIOT C TIOMOIIBIO



WHANKATOPOB (Jakmyc, (heHondraaen, METUIOPAHK U JIp.).

9 KUIACC

1) pacxkpvieams cmbici OCHOBHBIX XUMHUECKUX MOHATUN: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTD, CTEIIEHb
OKHCJICHUS, XUMUUYECKasl PEaKIusi, XUMUIecKas CBSI3b, TETIOBOM 3(h(PEeKT peakiinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOP; NMEKTPOIUTHI, HEINEKTPOIUTHI, YNEKTPOITUTHUECKAS TUCCOLUAIUS, PeaKIIM HOHHOTO 0OMEHa,
KaTajan3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTHUMbIE PEAKIIHH, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UHU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBIIEHUE, aJNIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHASI, MOHHASI, METAJLUTUYECKAas ), KpUCTAIIIMYECKas pEHIéTKa,
KOPPO3Usl METAJNIOB, CIUIaBbl; CKOPOCTh XUMUYECKON pEeaKuu, IPEeAeIbHO JA0MYyCTUMAsl KOHLIEHTPALUs
(ITIK) Bemectna;

2) uanrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. M. 1) ¥ MPUMEHSITh 3T MOHATUS
MIPU OMKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzo6amb XUMUYECKYIO CUMBOJIMKY JJISi COCTaBIICHHs (POPMYII BEIIECTB M YPAaBHEHUIA XUMUYECKUX
peaxkuuii;

4) onpedenamp BaICHTHOCTD U CTENICHb OKUCIICHUS] XUMHUECKUX DJIEMEHTOB B COSIMHEHHUSAX PA3IHYHOTO
COCTaBa; MPUHAICKHOCTH BELIECTB K ONPEIEIEHHOMY KJIACCy COSAMHEHUH 1o GpopMyiaM; B XUMUYECKOH
CBA3M (KOBaJICHTHAsI, NOHHAsI, METAJJINYECKAs) B HEOPraHUUECKUX COSUHEHMSIX; 3aps MOHA 0 XMMHUUYECKOI
dopmyIie; xapakTep cpeabl B BOIHBIX PaCTBOpaX HEOPraHMUECKUX COCMHEHUH, TUI KPUCTAJUTMIECKON
PEIIETKY KOHKPETHOTO BEILECTBA;

5) packpuvisams cmeicn Ilepuoaudeckoro 3akona J[. . MenjeneeBa u 1eMOHCTPUPOBAThH €r0 TOHUMAaHUE:!
OTIHMCHIBATH M XapaKTepru30BaTh TabIuuHyI0 hopmy [leproanueckoit cHCTeMbl XUMHUYECKHIX JJIEMEHTOB:
pa3nuyaTh NOHATHS «TJaBHAs moArpymmna (A-rpymnmna)» u «modounas noarpymnna (b-rpymmna)», Mansie u
00JIBININE TIEPUO/IBI; COOTHOCUTH 0003HAYCHUS, KOTOPBIC UMEIOTCS B TICPUOAMYECKON Ta0IHIIe, C YNCITOBEIMU
XapaKTepUCTHUKaMH CTPOCHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsj sijipa, 001ee Ynucio
AJIEKTPOHOB U pacipeieNieHue UX MO IEKTPOHHBIM CJI0SsIM); OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COSAMHEHUN B TIpeiesiax MaJbIX TEPUOJIOB U TTIABHBIX MOJATPYIII C
Y4ETOM CTPOCHHS MX aTOMOB;

6) kraccuguyuposames XUMUYECKUE SJIEMEHTHI; HEOPraHMUECKHUE BELIECTBAa; XUMUYECKHE peakluu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEAaKIMH BELECTB, 110 TEINIOBOMY 3P PEKTY, 10 U3MEHEHUIO CTETICHEN
OKHUCIICHUS XUMUYECKHUX DJIEMEHTOB);

7) xapaxmepuzosams (OMUCHIBATH) OOIIHNE U CIEIM(PUICCKAE XUMUIECKHAE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIIECTB, MMOATBEPIK/IAst ONMCAHNE TTPUMEPAMHU MOJICKYJIIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX
XUMHYECKHX PEAKIUN;

8) cocmaensame ypaBHEHHsI SJIEKTPOJIMTHUECCKON TUCCOIUAIINN KUCIIOT, MIEJI0UYeH U COJICH; TOJTHBIC U
COKpallEHHbIE YPAaBHEHUS PEaKIMi HOHHOTO 0OMEHa; ypaBHEHHUs PEaKIHil, MOATBEPIKIAIOIINX
CYILIECTBOBaHME T€HETHUECKOMN CBSI3U MEX1Y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

9) packpvisams cyuyHocms OKUCTUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCa 3TUX peaKLuid;

10) npoenosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

11) vruucnssms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMEHTa 1o (opMyJie COeTMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaknu;

12) credosams npaBuiaM MOJIb30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAHHEM, a TAKXKe
mpaBuJiaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH T10 BBIIOJIHEHUIO TJaOOPAaTOPHBIX



XMMHUYECKHUX OMBITOB IO MMOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AaMMMAKa U YITIEKUCIIOTO ra3a);

13) npoeooums peakumu, NOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3IMUHBIX BEIIECTB: Paclo3HaBaTh
OTIBITHBIM ITyTEM XJIOPHJI-, OPOMU[I-, HOJHI-, KapOOHAT-, pocdat-, cuauKat-, cyibdar-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOILIUE B BOJAHBIX PaCTBOPaX HEOPraHUYECKUX
BELIECTB;

14) npumensams OCHOBHBIE OIIEPALIUU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CDABHEHHUE,
0000111eH1Ee, CUCTEMATU3ALIO, BBISIBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBSA3EH — JUISl H3YUYEHUS CBOMCTB
BEIIECTB M XUMUYECKUX PEAKLMI; €CTECTBEHHO-HAyYHbIE METO bl TO3HAHUS — HAOJII0ICHHE, U3MEpPEHHE,
MOJICJIMPOBAHHE, IKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HanmeHoBaHHe pa3/ieJioB H TeM MPOrpaMMbI KoaunuecTBo yacos JuiekTponHbIe (HHPPOBHIe) 00pa3oBaTeIbHbIE
n/n pecypcesl
BCEro | KOHTPOJILHBIE NpaKTHYeCKHe
padoThl padoThbl
Pa3znen 1. lleppoHaya/ibHbIe XHMHYECKHE TIOHSATHS
1.1. | Xumust — BaxKHasi 06/1aCTh €CTECTBOSHAHUS H MPAKTHYECKOI 1eATETLHOCTH YeJIOBeKa 5 0 2 https://educont.ru/
https://resh.edu.ru/
1.2. | BemecrBa 15 1 0 https://educont.ru/
U XHMHYecKHe PeaKIHu https://resh.edu.ru/
HNroro no pasneny 20
Pazznen 2. BaskHeiinme npeacTaBUTe I HEOPTAHHYECKHX BEIIECTB
2.1. | Bo3ayx. Kuciiopoa. Ilonsitue 06 okcunax 5 0 1 https://educont.ru/
https://resh.edu.ru/
2.2. | Bonopoa. 5 0 1 https://educont.ru/
IToHsiTHE 0 KHCJIOTAX H COJIAX https://resh.edu.ru/
2.3. | KoanvecTBeHHbIE OTHOLIEHUSI B XUMHUHU 4 1 0 https://educont.ru/
https://resh.edu.ru/
2.4. | Boaa. PacTBopbl. [ToHsiTHE 00 OCHOBAHUSAX 5 0 1 https://educont.ru/
https://resh.edu.ru/
2.5. | OCHOBHBIE KJIACChI HEOPTaHUYECKHX 11 1 1 https://educont.ru/
COeIMHEeHU I https://resh.edu.ru/
HWroro no paszeny 30
Pa3znen 3. llepnoanyeckuii 3axon u Ilepuognyeckas cucteMa XuMu4eckux 1emenTos JI. . Menneeena.
Ctpoenne aToMoB. XuMH4YecKasi CBsI3b. OKHCIHTEILHO-BOCCTAHOBHTEILHBIE PeaKIHH
3.1. | Hepuoanueckuii 3axon u [lepuoanyeckas cucrema xumndeckux dieMenton . U. MenneneeBa. CTpoenue 7 0 0 https://educont.ru/
aToma https://resh.edu.ru/
3.2. | Xumnueckasi cBsizb. OKHCJINTE/IbHO-BOCCTAHOBHTEIbHbIC PEAKIIHH 8 1 0 https://educont.ru/
https://resh.edu.ru/
HWroro no pasneny: 15
PesepBHOE Bpemst 3
OBLLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KJIACC
Ne | HanmeHnoBaHue pa31esioB H TeM NPOIPaMMbl KoandecTBo yacos JexTpoHHbIe (1H(pOBBIE) 00pa3oBaTeIbHbIC PeCypPChl

n/n

BCero

KOHTPO./IbHbIE PA0OTHI

NpaKkTHYecKue padoThl




Pazzen 1. BemecTBo 1 XUMHYeCKHe peaKIMH

1.1. | IloBTOpeHMe M yriIy0/ieHNe 3HAHUI OCHOBHBIX Pa3/ieioB Kypca 8 Kiacca 5 https://educont.ru/
https://resh.edu.ru/

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PeaKIHii 4 https://educont.ru/
https://resh.edu.ru/

1.3. | DaexkTpoiauTHYeckas AucconHanus. XuUMHYeCKHE PeaKIIMH B PacTBOpax 10 https://educont.ru/
https://resh.edu.ru/

HWtoro no paszeny 19

Pa3pen 2. Hemera/lIbl M UX COeIHHEHUS

2.1. | O6mas xapakTepucTHKa XHMHYecKHX djieMeHToB VIIA-rpynnbl. IajnoreHnst 4 https://educont.ru/
https://resh.edu.ru/

2.2. | O01as XxapaKkTepucTUKa XUMUYecKHX 3JieMeHTOB VIA-rpynnel. Cepa u e€ coeluHeHUsI 7 https://educont.ru/
https://resh.edu.ru/

2.3. | Ofmas XxapaKkTepucTHKAa XHMHYECKHX 3JIeMeHTOB VA-rpynnsbl. A30T, ocdop U UX coeTMHEHUs 7 https://educont.ru/
https://resh.edu.ru/

2.4. | O0was XapaKkTepucTHKa XUMUYECKHX 3JieMeHTOB IVA-rpynnsl. 10 https://educont.ru/

Yriiepoj M KpeMHHUIi M UX COeIMHEeHUSsI https://resh.edu.ru/

Hroro no pa3zneny 28

Pazzen 3. MeTalibl U UX COeIMHEHHUS

3.1. | O6ume cBoiicTBa MeTALIIOB 4 https://educont.ru/
https://resh.edu.ru/

3.2. | BaxHeiimme MeTALIbI U UX COeJHHEHUS 13 https://educont.ru/
https://resh.edu.ru/

Hroro no pazaeny: 17

Paznen 4. Xumus u okpy:kaiomas cpeia

4.1. | BemecTBa M MaTepHAaJIbI B AKH3HU YeJIOBEKA 3 https://educont.ru/
https://resh.edu.ru/

HWroro no pasneny: 3

PesepsHoe Bpemst 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne | Tema ypoka KoanuecTBo yacos Buasl,
n/n (¢popmbl
BCEro | KOHTPOJbHbIE | IPAKTHYECKHUE
KOHTPOJIfA
padoThI padoThI

1. |IIpeamer xumun. Ponb XumMuu B KHU3HU 1 0 0 YcTHBII
YyeJloBeKa. XUMUs B CUCTEME HayK MeTo bl Ompoc;
MO3HAHMS B .3HAKOMCTBO C IPaBUJIAMU
0€301acHOCTH U MpUEMaMu pabOTHI B
XUMHYECKOH JIa0opaTOpuu.

2. | Ipaktuueckue padotsl: Ne 1. [IpaBumna 1 0 1 [IpakTnueckas
paboTHI B 1a00OpaTOPUU U IPUEMBI pabora;
oOpareHust ¢ 1abopaTOpHBIM
000pyIOBaHHUEM.

3. | Tena u BemectBa. Gu3nuecKue CBOMCTBA 1 0 0 YcTHBIM
BEIIECTB. ArperarHoe COCTOSIHUE BEIIECTB. OTpoc;

4. | CnocoOsl paznenenust cmeceid. dusnueckue | 1 0 0 Y cTHRIN
U XuMudeckue siBinenus. [Ipusnaku u oTIpOoc;
YCIIOBUS IPOTEKAHUSI XUMUYECKUX PEaKIui

5. | Ipaktudeckas padora Ne 2. PaznencHue 1 0 1 [IpakTnueckas
cMmeceil (Ha mpuMepe OYMCTKH TOBaPEHHOMN pabora;
COJIN)

6. | ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 1 0 0 YcTHBIIT
AIIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX Ompoc;
3JIEMEHTOB.

7. | IIpocThlie U cnoXHBIE BElIECTBA. ATOMHO- 1 0 0 Y cTHEIN
MOJICKYJISIPHOE yUYeHHE. XUMHYECKast OTIpOC;
dbopmyna

8. | BaneHTHOCTh aTOMOB XMMUYECKUX 1 0 0 VYcrHblIi
3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa Onpoc;
BEILIECTB.

9. | BaneHTHOCTh aTOMOB XMMHUYECKHUX 1 0 0 YcTHbI
3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa ompoc;
BEIECTB.

10. | OTHOCHUTENIbHAS aTOMHAsI Macca. 1 0 0 VYcrHbiit
OTtHOCUTENbHAS MOJIEKYJISIpHAsl Macca. 0mpoc;

11. | MaccoBast 101 XUMHAYECKOTO DJIEMEHTA B 1 0 0 Y cTHRIN

COCIUHCHHNU.

oTpoc;




12. [ MaccoBas 10J1st XMMHYECKOTI'O JIEMEHTA B YerHbIi
COC/TMHCHUH. oTpoc;

13. | dusnyeckue U XUMUYECKUE SIBICHHUS. YcrHbIi
Xumnueckas peakuusd. [Ipuznaku u OIIpOoC;
YCJIOBHSI MPOTEKAHUSI XUMHUECKUX PEAKIIHil.

14. | Xumuyeckue ypaBHEHHUS. YcrHbli

ompoc;

15. | Tunel XUMHUYECKUX PEAKLMM (COeIMHEHNS, YcerHbii
pa3noKeHus, 3aMeIIeHus, 00MeHa). 3aKOH 0Ipoc;
COXpaHEHUsI MacChl BELIECTB.

16. | KonTponbsHas padota Nel KonTponbHas

pabora;

17. | AHanu3 KOHTPOJIBHON pabOThHI YcTHBI

o1poc;

18. | JIoMOHOCOB — yYEHBIN- SHIUKIONEAUCT . Y cTHRIN

0Inpoc;

19. | Tunel XUMHUYECKUX PEAKIMM (COeTnHEHUS, VYcrHbii
pasiioKeHus1, 3aMelleHns, 00MeHa). 3aKoH OTpoc;
COXpaHEHHUs MacChl BEIIECTB.

20. | Tunbl XUMHYECKUX PEAKIMH (COSTUHEHUS, VceTHBIN
pas3ioXKeHHs, 3aMelleHus, 0OMeHa). 3aKOH 0mpoc;
COXpaHEHUs1 MacChl BELIECTB.

21. | Bozamyx — cmech ra3oB. CocTaB Bo3ayxa. YerHbii
Kucnopon — snemeHT u mpoctoe ompoc;
BeecTBo. O30H — ajuIOTpOIHAs
MoauUKaIus KUCIopoaa

22. | HaxoxaeHue Kuciopoja B IpUpoe, YcrHbIi
(u3nuecKkre U XUMHUYECKUE CBOMCTBA 0Ipoc;
(peakuuu OKUCICHUS, TOPEHHE). Y CIOBUS
BO3HUKHOBEHHUSI U MPEKPALEHUSI TOPEHUS.

23. | [Ipaktuueckas padota: Ne 3. [lomyuenue u [IpakTnueckas
cobupaHue KUCIOPo/ia, U3YYCHHE eT0 pabora;
CBOMCTB.

24. |Tlonstue 06 okcunax. CrocoObl MOTydeHHs Ycrubiit
KHCIIOpo/ia B 1ab0opaTopuu U ompoc;

OPOMBIINIJIICHHOCTH.




25. | [Ipumenenue kucinopoaa. Kpyrosopor [TruceMeHHbII
KHCIIopo/ia B ipupojie. TemtoBoii ag ekt KOHTPOJIb;
XUMUYECKON PEaKIuu, MOHSITUE O
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U
SHIOTEPMHUUYECKHUX PeaKIHsIX. TOTIMBO
(HedTb, yronb u MeTaH). 3arpsi3HEHUE
BO3/lyXa, CIIOCOOBI €T0 MPeI0TBPAILEHUS.

VYcunenue napHukoBoro ¢ ¢dekra,
paspylieHre 030HOBOTO CJIOS.

26. | Bomopoa — 3JIeMEHT U MPOCTOE BEILIECTRO. Ycerubiit
Haxoxpaenue B ipupoae, Gpuzndeckue u 01poc;
XUMUYECKHUE CBOMCTBA (HA MpUMEpe
B3aMMOJICVCTBUS C HEMETAJUIAMH U
OKCHJIaMU METAJUIOB),

27. | IlpumeHeHune, CoCOOBI MOTyYSHUS VYcrHblid
BOJIOpOJA . oTpoc;

28. | IIpaktuueckas padora: Ne 4. [TomyueHue u [IpakTuueckas
coOupaHue BOAOPOJa, U3yUEHHUE €TO pabora;
CBOJMCTB.

29. | IloHsiTHE O KMCIIOTaX U COMSIX. VYcTHbI

ompoc;

30. |[loHsiTHE O KUCIOTaX U COJAX. [TucbMeHHBIH

KOHTPOJIb;

31. | KonmnuectBo BemectBa. Monb. MonsipHas Y cTHBIN
Macca. OIpoc;

32. | 3akoH ABorajzipo. MosipHbIii 00bEM ra3oB. YcrHbri

o1poc;

33. | PacuéTsl N0 XMMHUYECKUM YPABHEHUSM. YcTHBII

0Ipoc;

34. | KonTponbsHas padota No2 KontponbHas

pabora;

35. | AHanu3 KOHTpoIbHOM paboThl. PaboTa Hax VYerHbii
omnOkamu. Ousznueckre CBOMCTBA BOIBI. OIIpOC;

AHanu3 ¥ CUHTE3 — MCTOABI U3YYCHHUA

cocTaBa BOJHEI.




36. | Boga xak pactBopuTteinb. PacTBopsl. YcrHbii
PactBOopuMOCTSH BelecTB B BOJIE. OTIpOC;
HaceitienHbie 1 HEHACHIIICHHBIE PACTBOPHI.

Maccoas nons Bemectsa B pactBope.Poib
pPacTBOPOB B IPHUPOJC U B )KM3HU YEIIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arps3HeHne
NpUPOIHBIX BoJ. OXpaHa U OYHUCTKA
MIPUPOTHBIX BOJI.

37. |paktudeckas pabora: Ne 5. YcTHBIM
[IpuroroBnenue pacTBOpOB ¢ 0mpoc;
onpeAcNIEHHON MacCOBOM 10IEN
pPacTBOPEHHOIO BELIECTBA.

38. | XuMu4eckne CBOMCTBA BOJIBI (PEaKITHH C Y cTHERIN
MeTaJlJlaMHi, OKCHJIaMU METAJIIOB U oTpoc;
HEMETaJUIOB).

39. | CocraB ocHoBanuii. [lonstue 06 YcTHbIl
WHJKATOpax. Ompoc;

40. | Knaccudukanus HEOpraHHIEeCKUX VYcrHblid
coenuHeHni. OKCHUIIBI: COCTaB, oTIpoc;
kiaccudukanus (OCHOBHbIC, KUCIOTHBIE,
amdoTepHbIe, HecoJaeo0pas3yoiue),

HOMEHKJIaTypa (MeXIyHapoIHas U
TPUBUAJIbLHAS).

41. | [lonmyyeHue U XUMHYECKUE CBONCTBA YcTHBIM
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OTIpOC;
OKCH/IOB.

42. | OcHOBaHUs: COCTaB, KIacCUPUKALIUS, VY CTHBIN
HOMEHKJIAaTypa (MEeXIyHapOaHAs U 0mpoc;
TpUBHANIbHAS ), PU3NUECKUE U XUMHUECKHE
CBOICTBa, CITIOCOOBI MOTyYEHHSI.

43. | Kucnotsl: cocraB, Kiiaccuukanms, Y cTHEIN
HOMEHKJIATypa, (PU3NYECKHe U XUMUYECKUE o1poc;
CBOMCTBA, CITIOCOOBI TIOJTy4eHH. Psij
AKTUBHOCTH METaJJIOB.

44. | Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI VYcrHblit
MOJTyYEHUs1, B3aUMOJIEUCTBUE COJIEH C Ompoc;
MeTaJjulaMH, KUCJIOTaMH, [IEJI0YaMu U
COJIIMU

45. |T'enetnyeckas CBA3b MEX1Y KilaccaMu Y cTHRIN

HCOPraHNYCCKUX COCHHHGHHﬁ.

oTpoc;




46. | 'eneTnueckasi CBSI3b MEXIY KiIaccaMu ITuceMeHHBIH
HEOPTraHUYECKUX COCAMHEHUH. KOHTPOJIb;

47. | Ilpaktuyeckas padora: Ne 6. Penenue [IpakTnueckas
SKCHEPUMEHTAIIbHBIX 33]1a4 110 TEME pabora;
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX
COCIIMHEHUM ».

48. | O6o0menue 3Hanuit no reme. [loaroroska YcTHbri
K KOHTPOJIbHOU paboTe. oTpoc;

49. | KontponwsHas pabota Ne3 KontposnbHas

pabora;

50. | Ananm3 KOHTpOJBHOM paboThl. PaboTa Hax YcTHbri
omuOKamH. OTIpoC;

51. | IlepBble NOMBITKU KIacCU(UKAITIH VYcrHbii
XUMUYECKUX AieMeHTOB. [loHsTHE 0 01poc;
IPYIIIax CXOJHBIX AJIEMEHTOB (1L[EJI0Y- HbIE
Y IIEJIOYHO3EMEIbHBIE METAILJIbI, FAJIOTEHBI,

MHEPTHBIE Ta3bl).

52. | DnemMeHThI, KOTOphIe 00pa3yIoT YcrHblid
am(bOoTepHbIE OKCUABI U TUAPOKCUIBL. OIpoc;
Ilepuonuueckuit 3akoH u [leprnoanyeckas
cucTeMa XMMUYecKux 3nemenToB /. U.

Menneneesna.

53. | [lepuogsl, TPyMNIIbI, MOATPYIIIHL. VYcerHbii
@uU3HYECKUI CMBICIT TOPSIKOBOIO HOMEpa OIIpoC;
3JIEMEHTa, HOMEPOB TIEPHO/Ia U TPYIIIIHI

54. | Ctpoenue atoMoB. CocTaB aTOMHBIX sJIEP. YcrHblid
H3otomsl. OIIpoC;

55. | Onexrponbl. CTpoeHHE IEKTPOHHBIX YcTHbri
000J104€K aTOMOB NepBbIX 20 XUMUYECKUX OIIpOC;
aneMeHToB [lepuogunueckoii cuctemst /1. U.

Menneneena

56. | XapakTepuCTHKa XUMUYECKOT 0 AJIEMEHTa [TnceMenHbI
10 ero noJioxeHuto B [lepuonnueckon KOHTPOJIb;
cucteme /1. 1. Menpaeneena

57. | 3nauenue [leprnoanueckoro 3akoHa u VY cTHEIN
[Tepronueckoi CUCTEMbI XUMHUYECKHUX 01poc;

3JIEMEHTOB JJIsl Pa3BUTHS HAYKU U
npaktuku. /. 1. MennaeneeB — y4€HbIH,
NeAaror ¥ rpakJaHuH.




CHCTEeMa XUMHYECKuX aaeMeHToB /1. 1.
MenneneeBa. CtpoeHHe aTOMOB.

58. | DAEKTPOOTPHUIIATEHHOCTh AaTOMOB 1 0 0 YcrHbii
XUMUYECKHUX DJIEMEHTOB. XUMHYECKas oTpoc;
CBSI3b

59. | Xumuyeckas cBsi3b (MOHHAsA, KOBaJeHTHas | 1 0 0 YcrHblid
MOJISIPHASL M KOBAJICHTHAs! HEMOJIIpHAs ). 0Ipoc;

60. | Xumuueckast CBsI3b (MOHHAsA, KOBaJICHTHasT | | 0 0 YcrHbli
TIOJISIPHAST ¥ KOBAJICHTHAST HETOJISIPHAs ). ompoc;

61. | OGoOmIeHNEe MaTepHaa o TeMam 1 0 0 YcTHBIN
[lepnoguueckuii 3akon u IICXD OIIpOC;
J.M.MenneneeBa. CTpoeHue aroma.

XuMUYECKas CBA3b.

62. | KonTponwsHas padota Ne4. 1 1 0 KonTponbhas

pabora;

63. | AHanM3 KOHTPOJIbHOM paboTel. Pabora Hax | 1 0 0 YcrHbiit
omuOKamMu OIpoc;

64. | Crenenpb okuciieHus. OKUCIUTENBHO- 1 0 0 VYcTHbII
BoccTaHOBUTEIbHBIE peakiuu (OBP). 0mpoc;

65. | IIpotecchl OKUCIEHUSI U BOCCTAHOBJICHHUS. 1 0 0 YcTHBI
OKuCIUTENN U BOCCTAHOBUTEIH. 0npoc;

66. | OKHCIUTEIBHO- BOCCTAHOBUTEIIbHBIE 1 0 0 VYTl
peakiuu (OBP). 0Ipoc;

67. | O600mIeHNEe Kypca XuMUU § Kiacca 1 0 0 YcrHbii

ompoc;

68. | O6o0IeHe Kypca XuMuM 8 Kacca 1 0 0 YcrHbli

0Ipoc;

OBUIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOT'PAMME

9 KJIACC
Ne |Tema ypoka KoJsn4yecTBo 4acos Buabi, popmbl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHE
padoThI padoThI
1. | Ilepunonnueckuii 3akoH. [lepuonnueckas | 1 0 0 YcTHbIi onpoc;




3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHYCCKUX BJICMCHTOB IMEPBBIX Tpex
EpruoaoB, Kajiusd, KaJblUsd U UX
COG}II/IHeHI/Iﬁ B COOTBETCTBHHU C ITOJIOXKE
HHUEM DJIECMCHTOB B HCpI/IOI[I/I‘IGCKOI\/’I

CUCTEMC U CTPOCHUCM UX aTOMOB.

YcTHBIN o1poc;

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB (MEXKTyHA

pOJIHas U TPUBUAJIbHAS)

YeTHBIN 01Ipoc;

XUMHYEeCKHE CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K Pa3IMYHBIM KJlaccam
HEOPTaHUYECKHX COSAMHEHUH, NX
T€HETUYECKask CBSI3b HEOPTaHUUECKHUX
BEIIECTB

VYcTHbIi onpoc;

CrpoeHue BenecTBa: BUAbl XUMUYECKOM
CBSI3U U TUIIbI KPUCTAJUTMYECKUX peré
TOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT

UX CTPOCHUSI.

YceTHBIN 0onpoc;

Krnaccudukanuss XUMUYECKUX peaKiui
TI0 pa3IMYHBIM TPU3HAKaM (10 YHUCITY U
COCTaBY yYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, 10 TeIJIOBOMY 3P deKTy, 1o
M3MEHEHHIO CTETICHEH OKUCIICHHS
XMMHUYECKHUX JIEMEHTOB, TI0 00paTuMo
CTH, TI0 YYacTHUIO KaTajlu3aTopa). JK30- U
SH/IOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUUYECKUE YPABHEHUS

YcTHbIi onpoc;

[TonsATHE O CKOPOCTH XUMUYECKON
peakuuu. [IoHATHE O TOMOT€HHBIX U
TeTEPOreHHBIX peakuusaX. Beraucnenus
— KOJINYECTBA BEILECTBa, 00BbEMA U
MacChl PEareHTOB WU IPOIYKTOB IO
YPaBHEHHUSAM XMMHYECKHUX PEAKIUN

VYceTHBII onpoc;

[Honsarue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [lonstue o
XUMHUYECKOM paBHOBecHU. DaKTOPHI,
BIIMSIIOILME HA CKOPOCTh XUMHUUECKOM
PEaKIMy U TMOJ0KEHUE XUMHUECKOTO

paBHOBECHS.

VY eTHBIN 01Ipoc;

OKHUCIIUTENEHO- BOCCTAHOBUTEIILHBIC
peakuu (3JEKTPOHHBIN OanaHc
OKHCITUTEIIbHO- BOCCTAHOBHTEIBHOM
PEaKIIHH).

YcrHblii onpoc;




10.

TeOpI/IH BHCKTpOHHTquCKOﬁ JAUCCOoIha
. QHCKTpOHI/ITBI " HECOJICKTPOJIUTHI.
KaTI/IOHLI, aHHOHBI. MeXaHu3M JHUCCO-
quanu BCUICCTB € PA3JIMYHBIMU BUJaMU

XUMHUYECKOH CBSI3U.

YeTHBIN 01IpoC;

11. | Crenens nucconmanuu. CUIbHEIE U VYcTHbIi onpoc;
ca0bbIe IEKTPOTUTHI

12. | Peaknuy HOHHOTO OOMEHA, YCIIOBUS HX YcTHBIi 01poc;
nporekanus. NoHHbIE ypaBHEHUS
peaKUund.

13. | XuMH4YeCcKHEe CBOMCTBA KHCJIOT, OCHOBA YcrHblit onpoc;
HUU U COJIeH B CBETE MPECTaBICHUN 00
ANEKTPOIUTUYECKON JTUCCOLUAIUH.

Cpena pactBopa.

14. | IlonsiTHE O TUAPOIU3E COIEH. YcTHbIl onpoc;

15. | KauecTBeHHBIC peakIi Ha KATUOHBI U YcTHBIN ompoc;
AQHUOHBI.

16. | IIpaktuueckas pabora: Ne 1. Pemenne [IpakTuueckas
SKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME pabora;
"DNIEKTPONUTHYECKAs JUCCOIHAITHS.

XUMHYecKue peakliuu B pacTBopax”

17. | Beluncienuss mo ypaBHEHUSIM YeTHBIN 01IpoC;
XUMHUYECKUX PEaKLU

18. | I[ToBTOpEeHmE, 0600IICHUE U YcTHBIH onpoc;
crucTeMaTu3alus 3HaHUI

19. | KontponsHas padora Nel mo teme Kontponbnas
«BemecTBo U XUMHUYECKask pEAKIUS» pabora;

20. | O6mas xapakTepuCTHKa rajJoreHOB. VYcrHblii onpoc;

Oco0eHHOCTH CTPOEHUSI aTOMOB 3TUX
3JIEMEHTOB, XapaKTepHBIE ISl HUX
cTenieHu okucienus. CtpoeHue u
(u3nueckre CBOMCTBA MPOCTHIX BEUIECTB
—TaJIOreHOB.




21.

XUMHUYECKUE CBOMCTBA HA MPUMEPE
xJiopa (B3auMo-eHCTBHE C METaVIaMH,
HEMETaJlJIaMHU, IEeJT0OYaMH ).
Xnoposogopona. CossiHast KUCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
npuMeHeHne. KauecTBeHHbIE peakiuy Ha
rajoreHua-uoHsl. [lericTBue xjiopa u
XJIOpPOBOJIOPO/Ia HA OPraHM3M YeJIOBEKA.
Baxueiimme Xmopuasl 1 KX HAXO0XKIECHHUE
B npupoje. JIO. Pacno3naBanue Xjaopui-
HOHOB.

YcTHBIN onpoc;

22.

[Ipaktuyeckas padora: Ne 2. [Tonyuyenue

COJIIHOU KMCJIOTBI, U3y4€HUE €€ CBOMCTB

IIpakTrueckas
pabora;

23.

Brrurciienus o ypaBHEHUSIM
XUMHYECKHX PEaKIIMi, €CIIH OJIUH U3
peareHTOB JIaH B H30BITKE; 00BEMOB
ra3oB 10 YPaBHEHHUIO PEAKI[UU Ha OCHOBE
3aKOHa 00OBEMHBIX OTHOIIIEHUH ra30B

YcrHbIi onpoc;

24.

OO6m1as xapaktepucTrka 3J1eMeHToB VIA-
rpynnbl. OCOGEHHOCTH CTPOEHMSI aTOMOB
9THX 3JIEMEHTOB, XapaKTepHBIC JJISI HUX
crereHu okucienus. CTpoeHue u
(u3nvecKne CBOWCTBA MPOCTHIX BEUIECTB
—KHUCTIOpOAa U Cepbl. AJITIOTPOTTHBIE

Mo H(HUKAIIIN KUCIIOPOAA U CEPHI.

VY eTHBIN onpoc;

25.

XUMHUYECKUE CBOWCTBA CEPHI.
CepoBoaopo, ctpoeHue, Gpu3ndeckue u
XUMHYECKUE CBOUCTBA.

YCeTHBIN 01Ipoc;

26.

OxcHIBI cephl KaK MPEICTaBUTEIH
KHCJIOTHBIX OKCHIOB. CepHast KUCIIOTa,
(u3HyecKre U XUMUICCKUE CBOMCTBA
(oOrmue Kak mpecTaBUTEN Kitacca
KHUCJIOT U CieIu(UIecKue), IpUMEHEHNE.
JIO. O6napyxenue cynbdar-noHos. JIO.
B3anmopeiictBue paz6aBieHHON CEpHOU
KHCIIOTBI C IIMHKOM.

YcTHBII onpoc;




27.

XHWMHUYECKUE PEAKIINH, JIEKAINE B OC
HOBE MPOMBILUIEHHOTO cr1oco0a nojyue
HUS CEpPHOI KUCIOTHI. ATimapaTsl U
MIPOTEKAOIIKE B HUX MTPOLIECCHI (Ha MpuU
Mepe IPOU3BOJICTBA CEPHOM KHCIIOTHI).
Comnu cepHOM KHUCIIOTHI, KAaYeCTBEHHAS
peakius Ha cyiabdar-uoH. Haxoxnenue
CEphI U €€ COEMHEHHI B IPUPOJIE.
XUMHUECKOE 3arpsS3HEHUE OKPYKAFOIIEH
Cpellbl COeTMHEHUSIMU CePbl (KUCIOTHbBIE
JOXKIH, 3arpsi3HEHUE BO3/AyXa U
BOJIOEMOB), CITIOCOOBI €ro
MpeI0TBPALLICHUSI.

VYcTHBIM onpoc;

28.

Boluncnenus o ypaBHEHUAM
XMMHUYECKHUX PEaKIMii; MacCOBOW JJOJIU

BBIXOJa IPOIYKTa pEaKLMU

Y eTHBIN o1poc;

29.

[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEMAaTH3aLMs 3HAHUH

VYcrHblii onpoc;

30.

KonTponsnas padora Ne2 o teme
«Onementsl VIIA u VIA rpynm»

KontposbHas
pabora;

31.

OOwast XxapakTepuCcTHKa 371€eMEeHTOB VA-
rpynibl. OCOGEHHOCTH CTPOEHUS! aTOMOB
9THUX 3JIEMEHTOB, XapaKTepHbIE IS HUX
CTETIEHU OKUCIIEHUs. A30T,
pacIpocTpaHeHHe B IPUPO/IE,
¢du3nyeckne 1 XUMHYECKUE CBOICTBA.
Kpyrosopot a3ora B npupoje

YCTHBIN OnIpoC;

32.

AMMUak, ero pu3NYecKue 1 XUuMHYECKUE
CBOI)IICTBa, nonyquHe 158 HpI/IMeHeHI/IC.
Conu aMMOHUS, UX PU3NYECKHUE U
XUMHUYCCKUEC CBOfICTBa, HpI/IMeHeHI/Ie.
Ka‘—IeCTBeHHaH peaKHI/ISI Ha MOHBI
ammonud. JIO. B3aumoeiicTBre cojiel
aMMOHHS € MIEIOYBIO.

YceTHBII onpoc;




33.

A3oTHas KucioTa, e€ pusnueckue u
XUMHUYECKHE CBOWCTBA (00IIME KaK
MpeICTaBUTENsl Kilacca KUCIOT U
cnenuduueckue). Mcmonp3oBanue
HUTPATOB U COJIEH aMMOHUS B KaUeCTBE
MUHEpaJIbHBIX y100peHni. XUMHu4yecKoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
COCTMHEHUSMU a30Ta (KUCIIOTHBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI U
BOJIOEMOB).

YcTHBIN o1poc;

34.

docdop, amToTponHbIe MOAUPHUKAIIUN
dbocdopa, pusudeckre U XUMHIECKUE

CBOMCTBA.

VY eTHBIN 01poc;

35.

Oxkcua pochopa(V) u pochophnas
KHCJIO0Ta, GPU3NYECKUE U XUMUYECKHE
CBOMCTBA, nosryyeHue. KauectBeHHast
peakius Ha ¢pochaT-uOHBI.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATBHBIX YI0OpeHUid. 3arpsi3HeHue
NPUPOIHBIX BoAoEMOB (ochaTtamu. JIO.
OzHakoMmJyieHHe ¢ 00pa3iiaMu a30THBIX U
(dhochopHbIX yI1oOpeHHit

YcTHbIi onpoc;

36.

[Ipaktuueckas pad6ora Ne 3. [lonyuenue

aMMHaKa, U3y4YCHHUEC €TO CBOICTB

[IpakTnueckas
pabora;

37.

Brraucnenus no YpPaBHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ

YCTHBIN 01Ipoc;

38.

Yrnepoa, amioTpomHble MOAUPUKAIIHH,
pacnpocTpaHeHue B IPUPOJIE,
(u3nyeckre U XUMHUYECKUE CBOWCTBA.
Ancop6uus. Kpyrosopot yraepoaa B
MIPUPOJIE.

YcTHBIN o1poc;

39.

Oxkcunsl yraepoaa, ux pusudeckue u
XHUMHUYECKHE CBOMCTBA, UX JIEHCTBHE Ha
YKUBbIE€ OPraHU3MBbI, IOJIyYEeHUE U
pUMEHEHHEe. DKOJIIOTHYECKUe mpoodiie
MBI, CBSI3aHHBIE C OKCUJIOM YTiepoja
(IV); runoTe3a rmo0anbHOTO TOTEIIe-

HUS KITUMAaTa; MapHUKOBBIHA d(H(PEKT.

Y eTHBIN 01Ipoc;




40.

VYronbpHas KUCIOTA U €€ CONu, UX
(u3nueckre U XUMHUYECKUE CBOMCTBA,
MOJIYUYCHHUEC U IPUMCHCHHUC. KauecTBen
HadA pCaKkius Ha Kap60HaT-I/IOHBI.
Hcnonb3oBanue kapoOHATOB B OBITY,
MCIUIHUHEC, TPOMBINIJICHHOCTH, CEJIbCKOM
xo3siictBe. JIO. KauecTBeHHas peakiust
Ha KapOoHaT-HuOH

TIceMeHHbBINA

KOHTPOJIb;

41.

[Ipaxktuyeckue padora Ne 4. [Tonydyenue
yraekucnoro rasa. Kauectsennas

peakius Ha KapOOHAT-HOH.

IIpakTrueckas
pabora;

42.

[TepBoHavanpHBIC TOHATHS 00 OpraHu
YEeCKHX BEIIECTBAaX KaK O COSINHEHUIX
yriiepoJia: 0COOCHHOCTH COCTaBa 1
ctpoenus. [lonaTue o GrosorHYECKH
BaKHBIX BEIIIECTBAX: KHUpaXx, OeIKax,
yrieBojax. MarepuaibHOE €TMHCTBO
OpPraHWYECKUX U HEOPTaHUYECKUX
COCIUHEHUHN.

YcTHbIi onpoc;

43.

Kpemnnid, ero ¢puzndeckre u Xummue
CKHE CBOICTBa, MOJIyY€HUE U IPUMEHE
HUE B ekTponnke. CoequHeHus
KpeMHus B nipupoje. OOuiue
npeacTaBiaeHus: 00 okcuae kpeMuus(1Y)
1 KpeMHHeBoU kucnote. CUIMKAThL, UX
HCIIOJIb30BaHUE B OBITY, MEAUIIMHE,
MIPOMBIIIIEHHOCTH. BaxkHeimme
CTpOUTEINIbHbIE MaTEpPHUAJIbl: KEPAMUKA,
CTEKIIO, LIEMEHT, OETOH, JKEIE300€TOH.
[Tpo6memMb1 6€30mMacHOT0 UCTIOIB30BAHMS
CTPOUTENbHBIX MaTepHajoOB B

MOBCEIHEBHOU KU3HU

VYcTHBIN onpoc;

44,

[Ipaktuyeckue padora Ne 5. Pemenue
9KCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME

«HemeTtamnbns.

IIpakTrueckas
pabora;

45.

Brruucnenust mo ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, €CITH OJIUH U3
peareHTOB JIaH B BHJI€ BOJIHOTO PacTBOpa
C U3BECTHOM MacCOBOM nosei

IIuceMeHHbIi
KOHTPOJIb;

46.

[ToBTOpeHue, 0600IICHNE U

cUCTeEMaTu3alus 3HaHUN

IIuceMeHHbBIN

KOHTPOJIb;

47.

Kontponbras padota Ne3 mo teme
«2nemenTsl VA u IVA rpynm»

KonTponbhas
pabora;




48.

OO01mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH
uX nonoxkeHus B llepuoanueckon
CHCTEME XUMHYECKHUX 3aemMeHToB /. 1.
MenpeneeBa U CTpOEHHUSI aTOMOB.
Crpoenue metamioB. Meraminueckas
CBSI3b U METAJUIMYECKAS KpUCTAIIAYE-

CKas peméTka.

YeTHBIN 01IpoC;

49.

DIIEKTPOXUMHUYECKUH Psil HAITPSYKESHHI
MeTaioB. Pu3nye-cKkue U XuMUYECKHe
cBoiicTBa MeTaiuioB. JIO. 3aBUCUMOCTD

CKOPOCTH peaklliy MeTalljla ¢ KUCIOTON
OT MIPUPOJIBI METAJLIA

YcTHbIi onpoc;

50.

OO0mmue criocoObl MOTYYeHHS] METAJUIOB.
Brluncnenus o ypaBHeHUIM
XUMHAYCCKHX peaK-11id, €CIIH OJUH U3

pEareHToB COAEPKUT IPUMECH

YceTHBIN 01Ipoc;

51.

[ToHsATHE O KOPPO3UU METAIIIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT KOPPO
3un. CriiaBsel (CTallb, YyT'YH, JIOPATIOMU
HU, OpoH3a), UX TPUMEHEHUE B OBITY U
npomeinuieHHOCTH. JIO. O3HakoMIieHue ¢
o0pa3iamMu CIJIaBOB METAIIJIOB.

ITuceMeHHbIi
KOHTPOJIb;

52.

[llenounsie meTasl.llonoxenue B
[Tepronnueckoit cucTeMe XUMUYECKUX
anemenToB 1. Y. Menaeneena,
cTpoeHue atoMoB. Haxoxenune

B npupojie. Pu3nyeckre 1 XUMHYECKHE

CBOICTBa (Ha MpUMepe HATPUS U KaJlns).

YcTHBII onpoc;

53.

OKcuabl ¥ THAPOKCUIBI HATPUS U KaJIUSL.
[IpuMmeHeHne IEeT0YHbIX METAJUIOB U UX
coeuHeHn. Beranciaenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLUN, €CIIN
OJIMH U3 PEareHTOB J]aH B U30BITKE WIH

COJIEPKUT IIPUMECHU

IIncbMeHHbBIN

KOHTPOJIb;

54.

Illenouno3eMeNnbHBIC METAJIIbI MATHUN U
KaJIbIIUH, cTpoeHre aToMoB. [losoxenne
B [leprnoanueckoil cucTeMe XUMHIECKHX
snemenToB 1. . Menaeneena.

Haxoxxnenue B mpuponae. Puzndeckue u

XHUMHYESCKHE CBOMCTBA.

YcTHbIi onpoc;




55.

Baxneiime coeTUHEHNS KaTbLUS
(okcun, ruapokcun, conn). JKECTKOCTh
BOJIBI ¥ CTIOCOOBI €€ yCTpaHEHUS

YeTHBIN 01Ipoc;

56. |IlpakTudeckas padora Ne 6. KécTtkocTh [IpakTrueckas
BOJIbI U METO/IbI €€ YCTpaHEHUs pabora;

57. | Amomunuii. [lonoxenue B [lepuoauue YeTHBIN 01poc;
CKOHM CHCTEME XMMHYECKUX AJIEMEHTOB /.

N. Menaeneesa, CTpo€HHUE aToOMa.
Haxoxnenue B npupone. Puznueckue u
xuMuyeckue coiictna. JIO.
O3zHakoMJIeHHE ¢ 00pa3aMu aTFOMHHUS
U €T0 CIIaBOB

58. | BeruncieHust MacCoBOU TOJIH BRIXOJA ITuceMeHHbIi
IPOAYKTa PEaKuu KOHTPOJIb;

59. | AMdoTepHbIC CBOMCTBA OKCHIA U [TucemenHbII
ruapokcuaa amomuaus. J1O. KOHTPOJIb;
AmdoTepHbIe CBOMCTBA THAPOKCHIA
AITFOMUHUS

60. | XKeneso. [Tonoxenue B [leprnoguueckoit YeTHBIN 01Ipoc;
cUCTEeMe XMMUYecKux 3nemenToB /. U.

MenieneeBa, CTpOCHHUE aTOMa.
Haxoxnenue B npupone. Pusznueckue u
XUMHUYECKHE CBOMCTBA.

61. | Oxcunpl, rumpokcuasl U conn xemnesa(ll) [TuceMeHHbI
u xene3a(lll). JIO. KauectBeHHbIC KOHTPOJIb;
peaKIy Ha MOHBI JKelie3a

62. |[Ipaktuyeckas pabora Ne 7. Pemenue [IpakTrueckas
SKCMEPUMEHTAIIbHBIX 33J1a4 110 TEME pabora;
«MeTtamibb.

63. | [loBTOpenue, 06001ICHHE U CaMoOoI1IeHKa C
CUCTeMaTH3alusl 3HAaHUH HCIIOJIb30BAHUEM

«OneHoYHoro
JUCTay;
64. | KontponsHas padora Ned o teme Kontponbnas

«MeTamey

pabora;




65.

HoBsie maTepuanbl 1 TEXHOJIOTUH.
BemectBa 1 MmaTepualbl B TOBCEAHEBHOM

KHU3HHU YCJIOBCKA.

VYcTHBIM onpoc;

66.

Xumus 1 310poBbe. bezonacHoe
HCII0JIb30BaHUE BEIIECTB U XUMHUECKUX
peakuuii B OBITY.

YeTHBIN 01IpOC;

67.

[IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOIOB
(yromnb, npupoaHbIi Ta3, HedTh),
MPOJIYKTHI UX MEepepabOTKU, UX POJIb B
OBITY U TPOMBIILIIEHHOCTH. OCHOBBI
3KOJIOTUYECKOM TPAMOTHOCTH.
XHUMHUYECKOE 3arpsi3HEHNUE OKPY Karonen
cpenbl (mpeenbHO AOMyCTUMAs
koHneHtpanus Bemects — [1J1K). Ponb
XUMHH B PEHICHUN YKOJIOTHYECKUX
npo0iem

YcTHBII onpoc;

3a4eT;

68.

PesepBHOE Bpems

YeTHBIN 0onpoc;

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

8 KJIACC

Xumus. 8 knace. /Epemun B.B., Ky3smenko H.E., JIpo3noB A.A. u npyrue; noxa penakuueit Jiynuna B.B.,
000 «IPODA»; AO «13natenscTBo [IpocBemenney;
BBenure cBoil BapuaHT:

9 KUIACC

Xumust. 9 knacc/Epemun B.B., Ky3emenko H.E., Jlpo3nos A. A. u npyrue; noa penakiueit Jlynuna B.B.,
000 «IPOD®A»; AO «M3natensctBO [IpocBenienuey;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

8 KJIACC

9 KUIACC
OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

8 KVIACC

https://educont.ru/
https://resh.edu.ru/

9 KVIACC

https://educont.ru/
https://resh.edu.ru/



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

000py/I0BaHKE COTJIACHO MEPEYHIO

OBOPYJAOBAHME VIS IPOBEJAEHUSA IPAKTUYECKUX PABOT

COrJIaCHO ICPEYHIO
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