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MMOACHUTEJIBHAS 3AIIMCKA

Pabouyas nmporpamma no XuMuu st ooydaroniuxcs 8-9 kinaccoB coctaBieHa Ha ocHoBe TpeOoBaHMi K
pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npezcTaBieHHbIX B DeepanbHOM rocy1apCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE OCHOBHOI'O OOILEro
o0pa3oBaHusl, ¢ y4ETOM pacnpeieEHHBIX 110 KJIaccaM MPOBEPsIeMbIX TpeOOBaHH K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0ILIEro 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHMS,
NPE/ICTaBICHHBIX B Y HUBEPCATIBHOM KOIU(PHUKATOPE O XMUMHUH, a TaKKe Ha OCHOBE [IpumepHON porpaMMel
BOCTIUTaHHs 00yUaIOIIMXCSl IPH MOTYYEHUH OCHOBHOTO 00111ero oopazoBanus u ¢ yuétom Konuenmu
IpernoiaBaHus yueOHOro npeaMera « XMMus» B 00pa3oBaTeIbHbIX opranusanusx Poccuiickoi
denepanyn, pealu3yoUMX OCHOBHbIE 00111e00pa3oBarenbHbie porpaMmsl (yTB. Pemmennem Komnernu
Munnpocsemenus Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPE/IMETA «XUMMUS»

Bxuiag yaeb6HOTO npeimeTa « XUMHS» B JOCTH)KEHHUE 11€J1el OCHOBHOTO 00111ero 00pazoBaHus 00yCIOBIEH
BO MHOTOM 3HAaUYCHHEM XMMHUUECKOM HAaYKH B [IO3HAHUHU 3aKOHOB IIPUPO/IbI, B Pa3BUTUN IIPOU3BOJUTCIIBHBIX

CHJI OOIIIECTBA U CO3/IaHUH HOBOM 0a3bl MaTEPUANTBbHOUN KYJIbTYpHI.

XuMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PAaCIpOCTpaHmiIa CBOE BIUSHIE HA Bce 001aCTH
YEJIOBEYECKOIr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYyJIbTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH O0ILIECTBA: 3HAHUE XUMUHU CITYKUT OCHOBOM JIs1
(bopMHpPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €r0 MPEACTABICHUI O MaTEpPUAIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UTPAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aUMOIPEBPAILICHHUSIX SHEPTUH U 00 3BOIOIAN
BELIECTB B IPUPOJIC; COBPEMEHHAsI XMMUS HallpaBjeHa Ha pellieHue rI00albHbIX IPOOJIEM YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTETUUECKOM, MUIIIEBOH M KOJIOTHYECKON 0€30acHOCTH, PoOIeM
3IpaBOOXPaHEHUS.

B ycnoBusix Bo3pacTaroniero 3HaueHus XMMHUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICHIIACh POJIb
XUMHUYECKoro o0pa3zoBaHus. B minane conumanuszanuy OHO SBISETCS OJHUM U3 YCIOBHM (pOpMHUpOBaHUS
MHTEJIJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JIOBEKY XMMHYECKHE 3HAaHUSI HEOOXOUMBI JJIs IPUOOpEeTEeHUs! OOIIEKYJIbTYPHOTO
YPOBHS, IO3BOJISIOLET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBAaTh B MHOT00Opa3HOM
’KM3HM OOIIECTBA, U1 OCO3HAHMSI BaXKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBBIO
JIPYTHX, K OKpy> Karolllel MpUpoIHOi cpese, Ui IPaMOTHOIO MOBEACHHUS MTPU UCIIOJIb30BAHUU Pa3IMUHBIX

MaTeprajlIoB U XUMHUYCCKHUX BCIICCTB B HOBCG}IHCBHOﬁ JKHU3HU.

XuMmudeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SBJSETCS] 0230BbIM 110 OTHOIIEHHUIO K CHCTEME OOIIETo
XUMHU4ecKoro oopa3zoBanus. [loaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peasiu3yeT MpUCyIIue o0IeMy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE OTPaXaroT rOCyJapCTBEHHbIE, O0IIECTBEHHbIE U
MHAUBUAYaIbHbBIE TOTPEOHOCTU. DTUM OINPEAEIAETCS CYUIHOCTh OOIIeH cTpaTerui 00yUueHusl, BOCIIUTAHUS U
pa3BUTHS 00YYAIOIINXCS CPEACTBAMH YU€OHOTO MpeaAMeTa « XUMHUS.

Nzydenue npenmera: 1) ciocoOCTBYET pean3aiii BO3MOKHOCTEH ISl CaMOPa3BUTHS U (JOPMHUPOBAHUS
KYJBTYPbI JITUHOCTH, €€ 001IeH 1 PyHKITMOHAIBHOW TPAMOTHOCTH; 2) BHOCHUT BKJIaa B JOPMHUPOBAHUE
MBIIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHOW yUeOHOM
JeSITEITbHOCTH, YKCTICPUMEHTAIBHBIX M UCCIICA0BATEILCKUX YMEHUH, HEOOXOMMBIX KaK B TIOBCEIHEBHOM
KHM3HH, TaK U B IPOPECCUOHATIBHON JIEATEIFHOCTH; 3) 3HAKOMHT CO CHEIM()UKON HAYIHOTO MBIIIUICHUS,
3aKJIa/IbIBACT OCHOBBI IIEJIOCTHOTO B3MJISAIA HA €IMHCTBO PUPOBI M YEIIOBEKA, SBISICTCSI OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOJIPOCTKOB; 4) cIOcOOCTBYET
(OopMHPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs! B 00y4eHUN XMMHUU 00eCTIeUrBatOTCs cClieU(DUKOI coepkaHus IpeIMeTa,
KOTOPBIH SBIISETCS MEAArOrMueCKy aJalTHPOBAHHBIM OTpaKEHUEM 0a30BOM HAyKH XMMHUU HA ONpeIeIEHHOM
JTane e€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMKCS OCHOB HEOPTaHUYECKOM
XUMUHU 1 HEKOTOPBIX TOHATHH U CBeJIeHHH 00 OTAETbHBIX 00BEKTaX OPraHNUECKOM XUMHUU.

CrpykTypa conepkanus rnpeamera copMUpOBaHa Ha OCHOBE CHCTEMHOI'0 TIOX0/1a K €r0 N3Y4EHHUIO.
CopnepxaHue CKIIaAbIBAE€TCS U3 CUCTEMBI IIOHATUH O XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI ITIOHATHI
0 XMMHUYeCKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BAHBI 10 MPUHLUITY MOCIEI0BATEIHHOTO
pPa3BUTHSA 3HAHUM HA OCHOBE TEOPETUUYECKUX IIPEACTABICHUI Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO
Y4E€HHS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [[. 1. Menneneesa kak
OCHOBHOT'O 3aKOHA XMMHUH, YUEHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBS3U, MPEACTABICHUH 00
AJEKTPOJIUTUYECKON AUCCOLMALMY BEIIECTB B PACTBOPAxX. TeOpeTHUECKUE 3HAHNS PacCMATPUBAIOTCS Ha
OCHOBE SMIHMPUYECKU NOTYYCHHBIX 1 OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpyTOMY, BBIIOJHSISL (YHKIINH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOIo NPUMCHCHHA U MMOJIYYCHUA N3YUaCMbIX BCIICCTB.

Takast oprauzanust cojep>kaHus Kypca CIIOCOOCTBYET NPEACTABICHUIO XMMUYECKOH COCTABIISIONIEeH
Hay4yHOM KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOI Npuposl. Tem caMbIiM 0OecreunBaeTcsi BO3MOKHOCTb
¢dbopmupoBaHus y 00y4JarOMIUXCsi HEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHHIO U METOJaM MO3HAHUS B
Hayke. Ba)KHO Takyke 3aMETUTh, YTO OCBOCHHE COAEPKAHMS Kypca IPOUCXOAUT C MPUBJICYEHUEM 3HAHUH U3
paHee U3yUYEHHBIX KypcoB: « Okpy:xatomuil Mup», «buonorus. 5—7 knaccel» 1 «PU3uKa. 7 KI1acc.

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJMETA «XUMUS»

K HanpaBieHnIo NepBOCTENIEHHON 3HAYUMOCTH TIPH Peai3aii 00pa30BaTeNbHBIX (PYHKINI TpeameTa
«XUMHSD» TPATUIIMOHHO OTHOCAT (POPMHUPOBAHHME 3HAHUN OCHOB XMMHUECKON HayKH Kak o0nacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, PAKTUYECKON IEATEIBHOCTH Y€JIOBEKa U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphbl. 3a/1a4a MpeaMeTa COCTOUT B (OPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHUH, JOCTYHBIX 00001IeHNI
MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HayYHbIX METOJaX U3YUYECHHsI BEIIECTB U
XUMHUYECKHUX PEaKIHii, a Takke B POPMUPOBAHUU U PA3BUTUH YMEHUN U CIIOCOOOB AESITENbHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOJIOJIEHUEM U MTPOBEICHUEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOII0IEHUEM
mpaBujI 6€30MacHOr0 OOpaIIeHHsI C BEIIECTBAMHU B TTIOBCETHEBHOMN KU3HU.

Hapsny ¢ TuM ey nu3ydeHus nmpeaMeTa B porpaMMe yTOYHEHBI M CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopasoanus. Ceroansi B 00pa3oBaHUM 0C000 3HAUNMOMN
NPU3HAETCS HANIPABJICHHOCTh 00YUYCHHSI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, POPMHPOBAHHUE €€
MHTEJUIEKTa 1 00mIel KynbTyphl. OOyueHe YMEHUIO YUYUThCS U MPOIOIDKATh CBOE 00pa3oBaHHe
CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM W3 BXKHEUIINX (PYHKIUI yIeOHBIX IPEIMETOB.

B cBs3M ¢ 3TUM Npu U3y4eHUHU IpeIMeTa B OCHOBHOM IIKOJIE TOMUHUPYIOIIee 3HaUeHHe MpruoOpeNn Takue
LEJH, KaK:

(hopMHUPOBaHKE WHTEILIEKTYAIbHO PA3BUTOMN JINYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYTHUYECTRY,
CaMOCTOSITEIILHOMY TIPHHSITHIO PEIICHHI, CTIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIONTUMCS

YCIIOBHSIM JKH3HU;



HaIpaBJICHHOCTb 06y‘~ICHI/I$[ Ha CUCTEMATHYCCKOC HpI/IO6HICHI/IC ydamuxcsa K CaMOCTOSTCIBLHOMN
MO3HaBaTeILHOMI ACATCIIBHOCTH, HAYYHBIM MCTOJaM IMO3HAHU, (1)0pMI/Ipy}OHII/IM MOTHUBAIUIO U Pa3BUTUC

CIIOCOOHOCTEH K XUMHU,

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YUYaIOIIUMICS OTBITa Pa3HOOOPa3HON
ACATCIIbHOCTH, IIO3HAHUA 1 CaAMOIIO3HAHUA, KIIFOUEBBIX HABBIKOB (KJ'IIOLIGBBIX KOMHGTCHHHﬁ), NMCHOIIINX

YHUBCPCAJTbHOC 3HAUYCHUC IJIA PA3JIMYHBIX BUAOB ACATCIBHOCTH,

(hopmMupoBaHHEe YMEHHUI OOBSICHATH U OIICHUBATH SIBIICHUS OKPYKAIOIIEr0 MUpPa Ha OCHOBAHHUH 3HAHUU U

OIIbITA, MOJYUCHHBIX ITPHU U3YYCHHUU XUMUU;

(hopmupoBaHue y 00y4aronuxcsi TYMaHUCTHUECKUX OTHOIIICHUM, TOHUMAaHUS IICHHOCTA XUMUYECKUX
3HAHUU 11 BBIPAOOTKH 3KOJOTHYECKH 11€JIeCO00pa3HOT0 MOBEIECHUS B OBITY U TPYAO0BOIl 1€ATEIbHOCTH
B LIEJISIX COXPAHEHUs CBOETO 3/10POBbS U OKPYIKAIOIIEH IPUPOTHOMN CPEIbI;

pa3BUTHE MOTHUBALIMU K 00Y4YEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUS 00IIEUETIOBEUECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHUIIEro 00yUYeHUsI.

MECTO YYEBHOI'O IIPE/IMETA «XUMMUs1» B YHEBHOM IIJIAHE

B cucreme o61ero oopazoBanus «XUMuUsD MpU3HAHA 0053aTEbHBIM Y4eOHBIM PEAMETOM, KOTOPBIi
BXOJIMT B COCTaB MpeIMETHOH obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.
VY4eOHBIM MIaHOM Ha e€ u3y4eHue oTBeieHo 136 yueOHbIX YacoB — 1Mo 2 4. B HEAETIO B 8 U 9 Kitaccax

COOTBETCTBCHHO.



COJAEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHayajibHBIEe XUMHYECKHE TOHATHSA

[Ipenmer xumun. Ponbs xumun B xku3HM yenoBeka. Tena u Bemectsa. Pu3ndeckue CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHue BellecTB. [loHATHEe 0 MeTo1ax MO3HAaHUS B XMMHH. XUMUS B CUCTEME HayK. YucToie
BemiecTBa U cMecu. CriocoOBI pa3iesIeHUs CMECEH.

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

Xumunyeckasi popMyiia. BaneHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 101
XUMHYECKOIO 3JIEMEHTA B COCAMHEHUH.

Pu3nyecKre U XUMHUYECKHE SIBJICHUS. XMMHAYECKAs peakus U €€ NpU3HAKU. 3aKOH COXPAaHEHHUS MACChI
BellecTB. XuMudeckue ypaBHeHus. Kiaccudukanmsi XuMu4ecKuX peakiuil (CoenHeHus!, pa3IoKeHus,
3aMeINIeHus, OOMEeHa).

XHUMHYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IMOCYA0M, C TIpaBUIaMHu pabOThI B TAOOPATOPHUH U
npuéMaMu oOpalleHus ¢ 1abopaTOPHBIM 000PYJOBAHUEM; U3YUEHHE U ONHUCcaHne (U3UYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB; HabmoqeHre pu3ndeckux (M1aBIeHNe BOCKA, TasHUE JIbJa, pACTHPAHUE
caxapa B CTyIKe, KUIIEHUE ¥ KOHJIEHCAIIs BOJbl) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJEICTBHE MeJia ¢ KHUCIIOTOM) SIBIICHUH, HAOIIOCHNE U OMHMCAaHNEe IPU3HAKOB MPOTEKaHUS
XUMHUYECKUX peaklnii (pa3iokeHue caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoieiCTBHE kere3a ¢ pacTBopoM comu Meau(1l));
M3y4eHHE CIIOCOOOB pa3fiesieHus: cMeceil (C TOMOIIbIO MarHuTa, (pUiIbTPOBaHKE, BhITAPUBAHUE,
JTUCTHIUISIMS, XpoMaTorpadusi), IpoBeJeHHE OYUCTKH MOBAPEHHOMN COJIH; HAOII0ACHHUE U ONMCAaHUE
pe3yIbTaTOB MPOBEICHUS ONBITA, UIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChL; CO3[JaHuEe MOJEIIEeH
MOJIEKY (IIapOCTEPKHEBBIX ).

Bauneiimue npeacraBuTe/IM HEOPraHMYECKUX BelleCTB

Bo3nyx — cmecs razos. Coctas Bo3ayxa. Kucinopox — aneMeHT u npocroe BemecTso. Haxoxnenue
KHCJIOpO/ia B Ipupoe, GU3NUecKue U XMMUYecKHe CBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue
kucinoposaa. CrnocoObl MOMyYeHUs KUCIOPOa B JIaOOPaTOpUH U MPOMBIIIIICHHOCTH. KpyroBopot kuciopona B
npupoze. O30H — aJuI0TpOonHas MOJU(PHUKALMA KUCIOPOAA.

TenoBoii 3¢ ekt XuMUIECKoi peakiy, TEePMOXUMUYECKHE YPAaBHEHUS, 3K30- U SHAOTEPMUUECKHE
peakimu. TommuBo: yrois 1 MeTaH. 3arps3HeHUE BO3lyXa, yCUJICHHE TapHUKOBOTO 3(dekra, pazpylieHne
030HOBOT0 CJIOSI.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoje, Gu3ndeckue 1 XUMUYECKUe
CBOICTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. Kucnorsl u comm.

KonugectBo BeniectBa. Mosb. MonspHast Macca. 3akoH ABoraapo. MossipHslii 00bEM ra3oB. PacuéTsl mo
XUMHUYECKUM yPaBHEHUSIM.

®dusnueckue cBoicTBa BoAbL. Bona kak pactsopurens. PactBopbl. HachllieHHBIE M HEHACBILLIEHHBIE
pactBOpbl. PacTBOpUMOCTH BemiecTB B Boje.MaccoBas 10J1 BELIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBA
Bozbl. OcHOBaHus. Poiib pacTBOpOB B IIPUPO/IE U B )KU3HU YesnoBeka. KpyroBopoT BOjbI B IPUpOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannyeckux coeaunenunit. Oxcuapl. Knaccudukanus okcnzos: coaeodpasyromue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHBIE) U HeconeoOpa3yonme. HomeHnknarypa okcuaoB (MeXIyHapoaHas U
TpuBHasbHasA). Ousnueckue U XUMHYECKUE CBOMCTBAa OKCUIOB. [losyueHne okcuios.

OcuoBanwmst. Kiaccudukanus oCHOBaHUMN: MIENTOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa



OCHOBaHUH (MEXIyHapoIHasl U TpUBUAIbHAs ). DU3NYECKUe U XMMHUECKHE CBOMCTBA OCHOBAHHIA.
[Tonydyenne ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnotr. HomeHknarypa kucinot (MexXIyHapOaHas U TPUBHATIbHAS).
Pu3nyecKre U XMMUYECKUe cBorcTBa KUCHOT. Psan aktuBHocTr MmetaiuioB H. H. bekerosa. [lomyuyenue
KHUCJIOT.

Comu. Homenknatypa comneit (MexXayHapoJHas ¥ TpuBUabHas). Du3nueckre 1 XUMUYECKHUE CBOMCTBA
conelt. [lonyuenue cosei.

I'eneTnueckas cBsA3p MEKy KJIacCaMU HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE OIPEIEIEHNUE COACPHKAHUS KUCIOPOJA B BO3AYXE; IMOJTyUECHUE,
coOupanue, paclo3HaBaHNUE U U3yUYeHUE CBOMCTB KUCIOPO/a; HAOII0ICHHE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHUSI BOBHUKHOBEHUS U MPEKPAIICHUs TOpeHus (Iokapa); 03HaKOMJICHHE ¢ o0pa3iamMu
OKCHJIOB U OINHCaHWE UX CBOMCTB; MOTy4YeHHE, COOMpaHue, paclio3HaBaHUe U N3y4eHHE CBOMCTB BOJOPO/Ia
(ropenue); B3aumoieiicteue Bojgopozaa ¢ okcuaoM Meau(Il) (Bo3MoxkHO UCTIOIB30BaHNE BUACOMATEPUATIOB);
HabJro1eHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIeIOBaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOM 10JEH
PacTBOPEHHOTO BEIIECTBA; B3aUMOICUCTBUE BO/IbI C META/NIaMU (HATPUEM U KaJbllieM) (BO3ZMOKHO
HCII0JIb30BaHUE BUAEOMATEPHUAIIOB); ONPEAECIEHUE PACTBOPOB KUCIIOT U IIEJI0UYEH C ITOMOIBIO HHINKATOPOB;
uccliieioBaHre 00pas3oB HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HAOIIOACHNE H3MEHEHUS OKPACKH
MHAMKATOPOB B paCTBOpAaxX KHUCIIOT U LIeJIoueil; n3yueHue B3aumoeiicteus okcua meau(Il) ¢ pactsopom
CEpPHOU KUCIIOTHI, KUCJIOT ¢ METaJUIAMU, PEaKIUi HEUTpaIN3alyy; I0Jy4eHHEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOI'0 METaJlJIa IPYTUM M3 PACTBOPA COJIM; PELICHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME

«Baxneinme Ki1accpl HEOPraHUYECKUX COEAUHEHUIN.

IHepuonnuecknii 3axon u [lepuoanueckas cucrema Xumuieckux jiementTon JI. U. MenpaeseeBa.
Crpoenne atoMoB. Xumnueckasi ¢Bsizb. OKHCJINTEIBLHO-BOCCTAHOBHUTE/IbHbIE peaKINU

[lepBbie MONBITKY KJIACCU(PUKALMU XUMUYECKUX 31€MEHTOB. [IoHATHE O rpynnax CXOAHbIX 3JIEMEHTOB
(11e109YHbIE U 1IETI0YHO3EMENbHbBIE METalIbl, FAJIOT€Hbl, HHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpble 00pa3yioT
am(poTepHbIE OKCUABI U TUAPOKCU/IBI.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucteMa xXumudeckux 3yeMeHToB /. 1. Menneneesa.
KopoTtkonepuoanas u qyimuHonepuoHas ¢popmsl [lepuonnyeckoit cucTeMbl XUMHUUECKHUX 3J1eMeHTOB /1.
N. Menneneesa. [leproae! u rpymnmsl. @U3N4eCKuil CMBICIT IOPSAIKOBOIO HOMEpa, HOMEPOB IIEpHOIa U
TPYIIIBI AJIEMEHTA.

Crtpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHue 3JeKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xuMudeckux 31neMeHToB [lepuonnueckoit cucremsl Jl. 1. MenaeneeBa. XapakTepucTuka
XHMHYECKOT0 3JIEMEHTA IO ero nojoxeHuto B [lepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJiiyCca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO Ipymnam u nepuogaM. 3nauenue [lepuoanueckoro 3akona u Ilepuognyeckoii
CHUCTEMbI XUMUYECKHUX JIEMEHTOB ISl pa3BUTUA HayKH U nipakTuku. [[. 1. MenzaeneeB — y4€Hbli U
IPaXXIaHUH.

Xumnueckas cBs3b. KoBaneHTHas (OJIspHAs M HENOJSPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTD
XUMHYECKHX 3JIEMEHTOB. FloHHas1 CBA3b.

Crenensp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiu. [Iponeccel okucnenus n
BOCCTAHOBJICHMS. OKMCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHe 00pa3loB BELIECTB METAJUIOB U HEMETAJIIOB; B3aUMOAECHCTBHUE
TMIPOKCHIa HUHKA C pACTBOPAMHU KHCJIOT U ILEJI0Y€EH; MPOBEACHHUE ONBITOB, HIUIFOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (TOpEHHE, PeaKLUU Pa3I0KEeHUs, COeIUHEHUS).

MesknpeaMeTHble CBSI3H



Peanusanus MeXIPEIMETHBIX CBA3EH MPU M3YYCHUH XUMHUH B 8 KJ1acCe OCYIIECTBISIETCS Yepes3
HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBJISIOMINXCS CHCTEMHBIMU TS
OTJCNLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1m1re ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TCOPUS, 3aKOH, aHAJINU3, CHHTE3,
KiIaccuuKanus, epuoAUIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICITUPOBAHHE, U3MEPEHHE, MOJICITb,
SIBJICHHE.

dusnka: MaTepusi, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, ©30TOIIbI, PAJHOAKTUBHOCTH,
MOJICKYJIa, AIEKTPUUECKUI 3apsi1, BEIIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA, a3,
(bu3nvecKre BEIIMYMHBI, €IUHUIIBI K3MEPEHHS, KOCMOC, IIaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TOPO/IbI, MOJIE3HBIC HCKOIAEMbIC, TOILUIUBO,
BOJIHBIC PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKas peaKIust

[leproanueckuii 3axoH. Ileproguueckas cucrema xumudeckux nemeHToB Jl. . Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS,
KaJIBLIUSI U UX COCIMHEHUI B COOTBETCTBHHM C MOJIOKEHHUEM 3JIeMeHTOB B [lepunoanueckoii cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON CBA3H. TUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX BEIIECTB (MEKIyHAPOIHAS ¥ TPUBUAIBHAS).
XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIINXCS K Pa3IMUHBIM KJIACCaM HEOPTraHUYECKUX COCAMHEHUH,
T€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanus XuMHYECKUX PEaKIMA 10 Pa3TUIHBIM IMPU3HAKaM (10 YUCITY ¥ COCTaBYy yYaCTBYIOIINX B
pEaKIuy BEMIECTB, M0 TEIUIOBOMY 3((EKTY, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHSI XUMUYECKIX JJIEMEHTOB,
10 00paTUMOCTH, MO YYACTHIO KaTaau3aTopa). JK30- M SHAOTCPMHUUECKUE PEAKITIH, TEPMOXUMHYCCKHIE
ypaBHEHUS.

[TonsTHe 0 ckopocTH XUMUYeCKo# peakiuu. [ToHsTue 006 00paTUMBIX 1 HEOOPATUMBIX XUMHUYECKUX
peakuusix. [loHATHE 0 TOMOTEHHBIX M T€TEPOTEeHHBIX peaknusaX. [[oHATHEe 0 XUMHYECKOM PaBHOBECHH.
dakTopbl, BAUSIONIAE HA CKOPOCTh XUMUUECKOU PEAKIIMH U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH, FIEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHNe YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C UCTIONIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OanaHca.

Teopus dAEKTPOTUTUUECKON JUCCOIHAIIUHU. IIEKTPOJIUTHI M HE- AJEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOIMAIINN BEIIECTB C PA3IMYHBIMHU BUAAMU XUMHYECKOU CBsI3H. CTENEHBb JUCCOIHAIIIH.
CusbHble U ci1abble 3JIeKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBus NpoTeKaHUs peakluii HOHHOrO 0OMeHa, MOJIHbIE U COKPAIlIEHHbIE
WOHHBIC YpaBHEHUS peakiuii. CBONCTBA KMCJIOT, OCHOBAHHM M COJICH B CBETE MPEACTABICHHIN 00
AIEKTPOIUTUYECKOMN Aucconuannu. KauecTBeHHbIE peakiiuyi Ha HOHBIL. [IoHSITHE O THIpOIN3€e COEH.

XHUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB M HEMETAIIOB (TpaduTa 1 amMasa), CJI0KHBIX BEIIECTB (XJI0pUIa HATpHsl);
UCCJIETOBaHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIMK OT BO3ACUCTBUS Pa3IMUHBIX (PaKTOPOB;
MCCIIEA0BAHUE 3JIEKTPOIPOBOJHOCTH pacTBOPOB BEUIECTB, IPOLIECCA JUCCOUALMU KUCIIOT, IEI0YEH U CoJIeh
(BO3MOYKHO HCITOJIb30BaHKE BUJICOMATEPHAIIOB); IPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs peakiuii HoHHOro ooMeHa (oOpa3oBaHHe OCa/iKa, BbIAeNIEHUE ra3a, 00pa3oBaHUE BOJIbI); OMBITOB,



HIUTIOCTPUPYIOIUX TPHUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKL{HfI (ropeHHe, PpCaKnuun pa3jioKCHUs,
COGI[I/IHCHI/ISI); pacnio3dHaBaHUEC HECOPTaHNYCCKUX BCIICCTB C MIOMOIIBIO KAYCCTBCHHBIX peaKI_II/Iﬁ Ha NOHBI,
peUICHUC SKCIICPUMECHTAJIBHBIX 3a1a4.

HeMeranasl M MX cOeTHHEHHS

OOm1ast xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTENIEHU OKHCIICHHUS.
Ctpoenue u pu3nuecKkue cBOMCTBa MPOCTHIX BEIIECTB — rajJlOreHOB. XMMUYECKHE CBOMCTBA HA IPUMEpE
XJiopa (B3aUMOJICHCTBHE C METalJIaMH, HEeMETallJIaMH, I1e04aMu). XinopoBoaopo. ConsiHast KUCIIoTa,
XMMHUYECKHE CBOICTBA, IT0JIy4eHNE, IPUMEHEHUE. [[eficTBIE XI0pa U XJIOPOBOAOPOAa Ha OpraHU3M
yesloBeKa. BaxxHelne XIopuasl ¥ X HaX0XKI€HUE B IPUPOJIE.

OOmas xapakrepucThka 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEIICHU
OKHCJICHHUS.

Crpoenue u Gpu3nUECKue CBOHCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHbBIE MOIU(PUKAIIIH
KHCJIOpO/a ¥ cepbl. XUMHUYECKHe CBOUCTBa cepbl. CepoBOAOPOA, CTPOCHHUE, (PU3NUeCKre U XUMUYECKUE
cBoiicTBa. OKCHUIBI Cephl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, (PU3NIecKue U
XMMUYECKHEe CBOWCTBA (0OIIHe Kak MPEICTaBUTEIN Klacca KUCIOT U criennpuieckue). XuMHIecKue
peakIvy, JiexKalre B OCHOBE MMPOMBIIIUIEHHOTO CIIoco0a moryueHus cepHoil kucnotsl. [lpumenenne. Conu
CEpHOI KUCIIOTHI, KAUECTBEHHAs peaklus Ha Cyab(ar-uoH. HaxoxaeHue cepsl 1 €€ CoeIMHEHHI B IPUPOJIE.
XHMMHYECKOE 3arpsi3HEHUE OKPY KAIOILEH Cpeibl COEIMHEHUSMU CEPbI (KMCIOTHBIE 10K/IU, 3arpsA3HEHNE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OO01mmas xapakrepucTuka 31eMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEePHBIE CTETICHU
OKHCJICHHUS.

A30T, pactipocTpaHeHue B IpUpo/ie, PU3HMUECKUe U XMMUYEeCKHe CBoWicTBa. KpyroBopoT a3oTa B mpupo/e.
AMMHak, ero (pu3MUecKue U XUMUYECKUE CBOMCTBA, OJyuyeHue U npumeHeHue. Coiau aMMOHUS, UX
¢duznyecKkue 1 XuMUYECKHE CBOMCTBA, puMeHeHue. KauecTBeHHas peakiys Ha HOHbl aMMOHHUS. A30THast
KHCJI0TA, €€ MosydeHue, (u3nyecKue 1 XuMUYeCcKue cBoicTBa (00IIMe KaK MPEeCTaBUTENS Kacca KUCIOT U
cnenuduueckue). Micnoap3oBaHue HUTPATOB U COJIEH aMMOHHUS B KaUe€CTBE MUHEPAIbHBIX YAOOPEHUH.
XHUMHYECKOE 3arpsi3HEHUE OKPY-KAIOIIEH Cpeibl COEAMHEHUSIMH a30Ta (KMCIOTHBIE T0KIHU, 3arpsi3HEHNE
BO3/yXa, I0YBBI U BOJIOEMOB).

®docdop, amorpornHbie Mmoaudukanuu Gocdopa, puznueckue 1 XuMuIecKue cBocTBa. OKCHI
docdopa(V) u dbochopnas kucnora, puznyeckre U XUMUIECKUE CBOWCTBA, MoTyueHue. Mcnonp3oBanue
¢docdaToB B kKauecTBE MUHEPAIbHBIX YAOOPEHUH.

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

VYrnepon, aluioTponHbie MoAU(UKALIMK, PacTIpOCTPaHEHHE B MIPUPOAE, GU3NUECKHE U XUMUYECKUE
cBoricTBa. Ancoponus. Kpyrosopot yriepoaa B nmpupose. OKCHabI yraepoa, uX Pu3ndeckne u XUMUIECKHIEe
CBOIICTBa, IEHCTBUE HA KUBbIE OPraHU3MBI, [TOJIyYeHHE U PUMEHEHHE. DKOJIIOTUYECKUE MPOOIEMBI,
CBsI3aHHBIE ¢ okcuaoM yriepona(lV); rumoresa rio0aasHOTO MOTEIUICHUS KIMMaTa; TapHUKOBBIN P eKT.
VYronbHast KUCIIOTa U €€ COJM, UX PU3NYECKUEe U XUMHUYECKHE CBOMCTBA, OJIyYeHHE U IPUMEHEHUE.
KauecTBenHas peakuus Ha kKapOoHaT-HOHBIL. Vcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJTLCKOM XO35HUCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEAMHEHUSX yriiepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, 3TaHOJ, MIMLEPHH, YKCyCHast kuciioTa). Mx coctaB u xumuueckoe crpoenue. [lonsrue o
OMOJIOrMUYECKH BaYKHBIX BEIIECTBAX: )KUpaX, OeNKax, YriieBOAaX — M UX POJIU B KU3HU YEJIOBEKa.
MatepuanbHOe €AMHCTBO OPIraHUYECKUX U HEOPTAaHUUECKUX COCTUHEHHIHA.

Kpemuuii, ero pusndeckre 1 XuMHYECKHUE CBOMCTBA, MONydeHre U npuMeHeHne. CoeJMHeHHs] KpeMHUS B
npupone. Obuue npeacrasinenus o0 okcuae kpemuusi(IV) u kpemuueBoit kuciaore. CUIHMKaTHI, HX



UCIMOJIb30BaHUE B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH. BaxkHelne cTpouTenpHble MaTepuabl: KEpaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kenne300eToH. [Ipo0iaembl 6€30macHOro NCIOIb30BaHUS CTPOUTENBHBIX MAaTEPUAIOB
B [IOBCEIHEBHOM JKU3HH.

XUMHUECKUH SKCIIEPUMEHT: U3y4YeHHe 00pa3li0B HEOPraHUUYECKUX BEIIECTB, CBOUCTB COJITHOM KUCIIOTHI;
IPOBE/ICHUE KaUeCTBEHHBIX pPeaKkUil Ha XJIOPUI-UOHBI U HAOII0eHNE IPU3HAKOB UX MPOTEKAHUS; OIBITHI,
oTpakarolye pU3n4YecKue 1 XUMHUUYECKUE CBOICTBA I'aJIOTEHOB M UX COCIUHEHUH (BO3ZMOXKHO HCIIOIb30BAHNE
BUJICOMATEPHAJIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPHUIO0B (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu
cephl U e€ COeTUHEHUIMU (BO3MOKHO MCIOJIb30BaHUE BUICOMAaTEPUAIOB); HAOIOACHUE Tpoliecca
oOyTriMBaHus caxapa Moj JeicTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI; H3yUYeHHEe XMMUYECKIX
CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI, IPOBEJICHNE KAUeCTBEHHOM peakiuy Ha CylIb(aT-uoH U
HaOJr0IeHue pU3HaKa e€ MPOTEeKaHUs; O3HAKOMIIEHHUE ¢ (PM3NYECKHMHU CBOMCTBaMHM a30Ta, pochopa 1 ux
COeMHEHUH (BO3MOXKHO UCIOJIb30BaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (ochOopHBIX
y100peHuit; moay4eHue, coOupanue, pacro3HaBaHUe U U3yUCHHE CBOMCTB aMMHUaKa; MPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (pocdaT-uoH 1 U3ydeHUe MPU3HAKOB UX MPOTEKAHHMS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIbIO (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); U3yUCHHE MOJIENIeH KPUCTAIUTMYECKUX PEHIETOK anmasa, rpaduta, ¢yuiepeHa;
03HAaKOMJIEHHE C MPOIIECCOM aICOPOLIMU paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
IIPOTUBOras3a; Moy4eHue, CoOMpaHue, paclio3HaBaHUuEe U U3yUEHUE CBOWCTB YIJIEKUCIIOrO I'a3a; IPOBEACHNE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT- ¥ CHJIMKAT-UOHBI U M3yYCHHE PU3HAKOB MX MPOTEKAHUS;
03HAaKOMJICHHE C ITPOAYKIMEN CUIIMKATHOW IMPOMBIIIJICHHOCTH; PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3a4a4 110 TEME

«BaxHeHnIe HeMeTaJIbl U UX COEUHEHUD.
MeTaniabl 1 UX coeMHEeHUA

OO01as XxapakTepucTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHUM UX MOJIOXKEHUS B
[Tepuonnueckoii cucreme xumuueckux snemeHToB J[. . MenaeneeBa u ctpoenus aromoB. CTpoeHue
MeTaI0B. MeTannuueckasi CBsI3b U METAJUIMUECKasl KpUCTAJNIN4YecKas peléTka. DJIEKTPOXUMUYECKUH psij
HaNpsDKCHUH MeTauioB. OU3MUECKUE U XMMUYECKHE CBOMCTBA MeTaiuioB. O0IIe crocoObl MOTyYeHHs
MeTauioB. [IoHSATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CIuiaBsl (CTalb,
YyT'yH, AIOpaJIOMUHUMN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTaiIbL: TTONIOKEHUE B [lepronnueckoit cucreme xumuueckux 3yemMeHToB 1. 1. Menneneena;
CTpPOEHHE UX aTOMOB; HaX0XKJieHue B npupoje. Pu3nueckre u XUMUYECKUe CBOWCTBA (Ha MpUMEpPe HATpUs U
kaus). OKCHUJIbI U THAPOKCUIBI HATPUS U Kanud. [IpuMeHeHne menouyHbIX METaJIOB U UX COeIMHEHUH.

[IerouHO3EeMENBbHBIE METAJUIBI MArHUM U KaJbLUN: ITOJI0XKeHNe B [lepnoanueckoil cucteMe XUMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKIEHHE B ipupojae. Pru3ndeckue 1 XUMUYECKUE
CBOICTBa MarHus M Kanbliys. Baxkneimume coennHeHus Kanblus (OKCUA, TUAPOKCHU, cOn). KECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHs.

AsnroMunmii: monoxxenue B [lepronnueckoit cucreme xumuueckux 3nemeHToB . . Menneneena;
CTpOEHHE aToMa; HaXOKJeHue B npupoje. Puznyeckue 1 XuMUUYECKHEe CBOMCTBA aIFOMUHMSL. AMDOTEpHbIe
CBOMCTBA OKCHJIA ¥ TUAPOKCH]IA ATFOMUHMSL.

Keneszo: nonoxenue B [lepronnueckoit cucreme xumuueckux 3nemeHToB . . MenneneeBa; crpoeHue
aToMa; HaxoXxAeHue B npupoje. Pusndeckne 1 XMMUYECKUE CBOMCTBA kene3a. OKCHIbl, THIPOKCUIBI U COJIH
xene3a(ll) u xxeneza(Ill), ux cocras, CBOMCTBA U TIOJTyYCHHE.

XUMUYECKUH KCIIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMyi METAJJIOB U CILJIABOB, UX (PU3NYECKUMU
CBOICTBaMH; U3yUEHUE PE3yIbTaTOB KOPPO3UN METAIUIOB (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOICHCTBUS OKCUA KAJIbLIMS U HATPUS C BOJOM (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPHAIIOB); UCCIIEI0BAHUE CBOMCTB KECTKOM BOJIBI; MPOLIECCa TOPEHUS XKelle3a B KUCIOpOo/ie
(BO3MOYKHO HCITOJIb30BaHKE BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKLUi HAa HOHBI



(MarHms, KanbIus, aTlFOMUHNS, IMHKa, sxene3a(ll) u xenesa(lll), meau(1l)); HabmroneHne u onucanue
MIPOLIECCOB OKPAIIMBAHUS MJIAMEHH HOHAMH HATPHS, KU U KaJbIHs (BO3MOXKHO UCTIOIB30BaHUE
BUJICOMATEPHAIIOB); HCCeA0BaHNe aM(pOTEPHBIX CBOWCTB TMIPOKCH/IAa ATFOMUHUS M THAPOKCUIA INHKA;
pellleHre YKCIEPUMEHTANTBHBIX 33/1a4 10 TeMe «BakHeiie MeTabl U UX COSTUHEHUS.

XuMus U OKpy:KamoLas cpeia

HoBsie MaTepuansl 1 TeXHOIOTHUU. BelecTBa 1 MaTepuasbl B TOBCETHEBHOM JKU3HH YEIOBEKA. XUMUS U
3I0poBBe. bezonacHoe NCoab30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMHUYECKHUX 0XKOTaX U OTpaBieHHsIX. OCHOBBI DKOJOTUYECKOM IPaMOTHOCTH. XHUMHUYECKOE 3arpsi3sHEHUE
OKpYXaroIiei cpensl (peaenbHas nonycruMas koHreHtpaius Bemects — [1/1K). Poxps xumuu B perieHnn
AKOJIOTHYECKUX MPOOIEM.

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

XUMUYECKUH IKCTIEPUMEHT: U3y4eHHEe 00pa3I[0B MaTePHAIIOB (CTEKIIO, CIUIaBBI METAILIOB, MOJIUMEPHBIC

MaTepuabl).
Me:xnpeamMeTHble CBSI3H

Peanu3zanus MexXnpeaMeTHBIX CBA3€H IPU U3yUYEHUU XUMUH B 9 Kilacce OCyIIECTBISETCS Yepe3
UCTIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK U TOHATHH, SBISIOINXCS CUCTEMHBIMU JIJIS
OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [TUKIIA. Peanu3aiist MexXNnpeIMETHBIX CBSA3EH NPU U3yUCHUU
XMMHH B 9 KJ1acce OCYLIECTBIISIETCS YEPE3 UCIIOIb30BaHNE KaK 00X €CTECTBEHHO-HAYUHBIX IIOHATUH, TaK U
MIOHSATHH, SABJSIOMNXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1re ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CHHTE3,
KJIaccu(uKanus, NepuoANIHOCTb, HAOII0ICHUE, SKCIEPUMEHT, MOJICTUPOBaHHE, H3MEPEHHE, MOJIEIb,
SIBJICHHE, TTAPHUKOBBIN 3(P(EKT, TEXHOJIOTUS, MATEPUAIIBI.

®dwusnKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHI, H30TOIIbI, PAJJHOAKTUBHOCTH,
MOJIEKYJIa, ANEKTPUUECKUH 3apsi]l, IPOBOJIHUKH, OJYIPOBOIHUKH, JUIIEKTPUKHU, POTOIIEMEHT, BELIECTBO,
T€N0, 00BEM, arperaTHOE COCTOSIHME BEILECTBA, ra3, PACTBOP, PACTBOPUMOCTh, KpUCTAJUINYECKas PEIIETKA,
CIUIaBbI, QU3NYECKHE BEIIMIHHBI, €MHUIBI U3MEPEHUS, KOCMHUECKOE TPOCTPAHCTBO, TUTAHETHI, 3BE3IHI,
CounHre.

buonorus: porocunres, npixanue, ouocdepa, s3KocucreMa, MUHEpaIbHbIE YOOPEHUSI, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPaIbl, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMTAeMbIe, TOTUIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenue xumuu B 8-9 Kitacce HarpaBieHO Ha JIOCTHKEHUE O0YUIAIOITUMUCS TUYHOCTHBIX,
MeTaIpeAMETHBIX U IPEAMETHBIX PE3yJIbTaTOB OCBOCHUS yUeOHOTO IIPEeAMETA.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHHS MPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUS JOCTUTAIOTCS B XO/I€
06yquH51 XUMHHU B €AUHCTBC y‘IC6HOI>’I U BOCIIMTATEIILHOU JACATCIIBHOCTHN OpFaHI/ISaHI/II/I B COOTBETCTBHH C
TPpaaAUIIUOHHBIMHA pOCCHfICKHMH COOUOKYJIIbTYPHBIMU U IYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATBIMU
B O6II.[€CTBC InpaBHUJIaM U HOpMaMH ITOBEACHUA U CHOCO6CTBYIOT mponeccaM CaMOIIO3HAHUA, CaMOpPa3BUTUA
U COLMAIN3aUN 00yYaronINXCs.

JIM4HOCTHBIE Pe3yibTaThl OTPaKaIOT CHOPMUPOBAHHOCTD, B TOM UHCJIE B YACTH:

IIaTpuoTHYecKkoro BOCHUTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY U HAy4YHOMY HACJEIUIO,
MOHMMAHUS 3HAYEHUSI XUMUYECKOM HayKU B )KU3HU COBPEMEHHOTO 00IECTBA, CIIOCOOHOCTH BIA/IETh
JIOCTOBEpHOU MH(pOpMaIel 0 MepeIoOBbIX JOCTHKEHHUSIX U OTKPHITHIX MUPOBOM M OTEUECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

I'paxaaHCcKOro BOCIMTAHUS

2) mpeACTaBICHUS O COIMAIBLHBIX HOPMaX U MpaBUjiaX MEKINYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4EOHO-UCCIEA0BATEIIBCKOM, TBOPUSCKON 1
JIPYTUX BUIAX JIEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM ACATEIHBHOCTH MPH BHITIOJHEHUH
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCTIEPUMEHTOB, CO3JJaHUH YUeOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMONOHUMAaHUIO U B3aMMOIIOMOIIIH B Mpoliecce ITON yu4eOHOH 1eaTeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCEICTBUN MOCTYIIKOB,;

LleHHOCTH HAYYHOTO MO3HAHHUS

3) MUPOBO33pEHYECKUX MPEICTABICHHI O BEIIECTBE U XUMUYECKON pEaKkilnu, COOTBETCTBYIOILIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIONIUX OCHOBY JJIsi TOHUMAaHUs CYIITHOCTHA HAYYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPO/IbI, B3AUMOCBSI3AX
YeloBeKa C MPUPOTHOM CPeioi, O pOJIM XMMHH B MMO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHUBOB, HAMIPABJICHHBIX HA MOJTYYEHHE HOBBIX 3HAHUN TIO XUMHH, HEOOXOTUMBIX JJIs
00BsicHEHUS HAOTIOAaeMbIX MPOLIECCOB U SIBICHUI;

5) mo3HaBaTenbHOM, HH()OPMALIMOHHON U YUTATENBCKOU KYIbTYPbI, B TOM YHCIIE HABHIKOB
CaMOCTOSITENILHOM pa0OThI ¢ yUeOHBIMU TEKCTAMU, CIIPABOYHOU TUTEPATYPOM, TOCTYTHBIMU TEXHUIECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

6) uaTepeca K 00y4eHHUI0 U IO3HAHUIO, TI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOSKTHOMN M UCCIIEI0BATEIBCKON ASSITEILHOCTH, K OCO3HAHHOMY BBIOODY

HaNpaBJICHHOCTU U YPOBHs 00y4eHUS B AJbHEHIIEM;

®opMupoOBaHUs KYJIbTYPbI 310POBbs

7) 0CO3HaHHUS IEHHOCTHU KU3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JI0POBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUN M HEMPUSATHUS BPEAHBIX IPUBBIUEK (YHOTpeOIeHUsS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUs), HEOOXOAUMOCTHU COOJIIOJCHUS IPABUJ O€301IaCHOCTH MPH 00paIleHHH C

XMMHUYECKHMH BEIIECTBAMH B OBITY U peasibHOU JKU3HU;

Tpynosoro Bocnutanusi
8) uHTEpeca K MPaKTHUECKOMY M3YUYEHHUIO podeccruii ¥ TpyAa pa3InuHOTO poja, yBaKEHHE K TPYAY H



pe3yJbTaTaM TPYAOBOH JIESATEIBHOCTH, B TOM YHCIIe Ha OCHOBE IIPUMEHEHUS PEIMETHBIX 3HAHUHU 110 XMMUH,
OCO3HAHHOTO BEIOOpA MHANBUIYaIbHON TPACKTOPUH MPOAOIDKEHUsSI 00pa30BaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB ¥ CIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICIIHON
npodeccCHOHaIbHOM ACATEILHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aIallTHPOBATHCS B
npohecCHOHATBHOH Cpee;

IKOJIOTHYEeCKOI0 BOCIIUTAHUS

9) 5KOJOrMYECKH 11€7€CO00Pa3HOr0 OTHOIIEHHS K MPUPOJIE KaK UICTOUHUKY KU3HU Ha 3eMJle, OCHOBE €&
CYIIIECTBOBaHMs, TOHUMaHMS IEHHOCTH 3[J0POBOTO U O€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUS LIEHHOCTH COOIOACHUS
npaBui 0€30MacHOrO MOBEACHUS IIPU PabOTE C BEIIECTBAMH, a TAKXKE B CUTYALIUAX, YTPOXKAIOLINX 37J0POBBIO
U KM3HHU JTI0JICH;

10) crmocoOHOCTH MPUMEHSTh 3HAHUSL, TTOJyYaeMble IPH N3YUYEHUH XUMUH, [T pEILICHHs 3a]1a4, CBSI3aHHBIX
C OKPY’Karollley PUPOIHON CPEIOH, MOBBILIEHUS YPOBHS YKOJIOTMYECKOU KYJIBTYPbI, OCO3HAHUS
r1100aJIbHOTO XapaKkTepa 3KOJIOrMYECKUX Mpo0IeM U IMyTel uX pelieHns NoCPEeICTBOM METOI0B XUMUH;

11) 3K00TMYECKOTO MBIIIJIEHUS, YMEHUS PyKOBOJICTBOBATHCS UM B II03HABATEIbHOW, KOMMYHHUKaTUBHON U

COLIMAJIbHOM IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISAIOT 3HAUUMBIE 1151 JOPMUPOBAHUS MUPOBO33PEHHS
oOIIeHayyHble TIOHATHA (3aKOH, TEOpHs, IPUHIIMII, TUTIOTE3a, (PaKT, CUCTEMA, MPOLECC, IKCTIEPUMEHT U Ip.),
KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETaX U MO3BOJISIFOT HA OCHOBE 3HAHHUH U3
ATUX IPEIMETOB POPMHUPOBATH MPECTABICHNE O LIEJIOCTHOM Hay4YHOU KapTHHE MUPA, U YHUBEPCAJIbHbIE
y4aeOHbIe NeiicTBUs (M03HABATEIbHbIE, KOMMYHUKATHBHBIE, PETYJISTHBHBIE ), KOTOPhIE 00ECTICYUBAIOT
(GbopMHpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO Y4eOHOM
JIeATEIbHOCTH.

MeTtanpenmeTHble pe3yIbTaTbl OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbI 0 XMMHUH OTPAXaroT OBJIaJCHHUE

YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[GﬁCTBPIHMI/I, B TOM 4YHCJIC:

Ba3zoBbIMH 1orMYecKMMH AelCTBUSIMU

1) yMeHHEM KCITI0JIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS! IPU OCBOCHUU 3HAHUMN: PACKPHIBATh CMbICI
XUMHUYECKHUX MOHATUHN (BBIIEISATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh B3AUMOCBSA3b C JPYTUMHU
MOHSTHUSIMH ), UCTIOIb30BATh MOHATHUS AJIs1 OOBSICHEHUS OTAENIbHBIX ()aKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS
U KPUTEPUU JIJIs KiacCU(PUKAIIUN XUMUYECKIX BELIECTB U XUMHUUECKHUX PEaKIIHii; yCTaHABIUBATh IPUUNHHO-
CJIEJICTBEHHBIE CBSA3M MEKY 00bEKTaMU U3YUEHHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIE,
JeAyKTHUBHBIE, 110 aHAJIOTUH); J1eJaTh BHIBO/IBI U 3aKIIOUCHHUS;

2) yMeHHEeM NPUMEHSTH B Mpoliecce MO3HAHUS MOHATHUS (MPEeAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMHH, TPEOOPa30BhIBAThH IIUPOKO MIPUMEHSIEMbIE B
XUMHUH MOJIENIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTa), XUMHUYecKas GopMyia u
ypaBHEHHE XUMHUYECKON peaklMi — MpPH PEIIeHNH y4eOHO-TI03HaBaTeNbHBIX 3a/]1a4; ¢ yUETOM STHX
MOJIETIbHBIX MPECTABICHUHN BBISIBJIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU N3YYaeMbIX 00OBEKTOB
— XMMHUYECKHUX BEUIECTB U XUMHUUECKHUX PEaKIIHii; BBISBIATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIE CBSI3HM U MPOTUBOPEUUS B U3yUaEeMbIX POLECCAX U SBICHUSAX; NpejIaraTb KpUTEPUN ISt
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUUIT; CAMOCTOSITENILHO BHIOMPATH CIIOCO0 pelieHus: yueOHon
3aa4M (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUPATh Hanboee MOAXOASIMNN C Y4ETOM
CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMHU HcCI€I0BATEILCKUMHA AeHCTBUAMH



3) yMEHHEM UCIIOJIb30BATh MOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHMS, & TAKKE B
Ka4eCTBE OCHOBBI /ISl JOPMHUPOBAHUS THITOTE3BI MO IPOBEPKE MPABUIEHOCTH BBICKA3bIBAEMBIX CYXKIICHHH;

4) mproOpeTeHHe OIbITa MO TUNIAHUPOBAHHIO, OPTaHNU3AIMH U ITPOBEICHUIO YYCHUIECKUX IKCIIEPUMEHTOB:
yMeHHe HaOIo1aTh 3a X0I0M MPOoIiecca, CaMOCTOSITEIEHO IPOTHO3UPOBATH €TI0 Pe3yIbTaT, (hOpMyIHpoBaTh
0000IIeHNs ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIIEIOBAHMS, COCTABISTh OTYET O
IpojieJIaHHOM paborTe;

PaboToii ¢ ungopmanueit

5) ymMeHueM BbIOUpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIMIO PA3IHMUHBIX BUIOB U (hOpM
MPEACTABICHUS, OTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJIsIpHAs JINTEPATypa XUMUYECKOTO
CoJIepKaHus, CIIPaBOYHbBIE TTOCOOUS, pecypchl IHTepHEeTa); KpUTUUECKH OIEHUBATh MPOTHBOPEUYUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MIPUMEHSITh Pa3IMYHbIe METOBI M 3aIPOCHI IIPH MOUCKE M 0TOOpe nHpopManmu u
COOTBETCTBYIOIIMX JAHHBIX, HECOOXOAMMBIX JIJISI BBITIOJIHEHHUSI yU€OHBIX U MMO3HABATEIBHBIX 33/1a4 OIpe-
JENEHHOTO THITA; MPUOOPETEHUE OTBITa B 00JIACTH HCIIOIH30BaHMS HHPOPMAITHOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBJIaJIEHUE KYIbTYpPOIl aKTUBHOT'O UCTIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEIILHO BBIOUPATh ONTUMAIBHYIO OpPMY MpeicTaBIeHIsI HHPOPMAIINK U WLTIOCTPUPOBATH
peliaeMble 3a/1a4u HECIOKHBIMY CXEMaMHU, TuarpaMmMamMu, IpyruMu popmMamu rpaguky 1 ux
KOMOHHAIUSIMHU;

7) yMEHHEM HCIOJIb30BaTh U AaHAJIM3UPOBATH B MPOIIecCce YUeOHON U HCCIIEI0BATEIHCKOM e TEIIEHOCTH
WH(GOPMAIIHIO O BIUSHUU TPOMBIIIIICHHOCTH, CEITLCKOTO X031CTBA U TPAHCIIOPTA HA COCTOSTHUE

OKPYXaIoIIeH TPUPOIHON CPEIbL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IiCTBUSIMH

8) ymeHneM 3a7aBaTh BOMPOCHI (B X0J1€ IMAJIOTA U/HITN TUCKYCCHH) MO CYIIECTBY 00CYKIaeMON TEMBI,
(bopMyIHpPOBATH CBOU MPEATIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS MPEITIOKEHHOH 3a/1a4H;

9) nmpuoOpeTeHHe OMbITa MPE3CHTAIIMH PE3YIHTATOB BHIMOIHEHUS XUMHUUECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTO OTbITa, TA0OPATOPHOM PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yIeOHOTO MPOCKTA);

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

orpeziesieHue KPUTEPUEB T10 OLICHKE KaueCTBA BHIIIOJHEHHON pabOThI U JIp.);

YHuBepcaabHBIMM PeryJIATUBHBIMHU el CTBUMH

11) yMeHueM caMOoCTOSITENIbHO ONPENENSTh LT 1eATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIILHOCTD, BBIOMpATh Harboee
s exTuBHBIE CITOCOOKI pellieHns YIeOHBIX U MMO3HABATEIBHBIX 33J1a4, CAMOCTOSATEIFHO COCTABIIATh WIIN
KOPPEKTUPOBATh MPEII0KEHHBIN aITOPUTM JIEUCTBUI NIPH BBIITOTHEHUY 33JaHUN C YYETOM MOJIYYEHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BbEKTaX — BELIECTBAX M PEAKIUIX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yibTaTa 3asBJICHHON LENH;

12) ymMeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIpe/iaracMble B yCIOBUH 3a/1aHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOSHUIO 0053aTEILHOTO CO/IeP KaHUs, YCTAHOBICHHOTO JAHHOMN
pUMepHOM paboueil MporpaMMoH, BEIJECNSIOT: OCBOCHHbIE 00YUYaIOIUMUCS HAYYHbIC 3HAHUS, YMEHUS U
CrocoObl ACMCTBUIA, CrielU(pUIECKHe Il IPEAMETHOM 001acTu « XUMHUSA», BUBI 1€ATEIHHOCTH 10
MOJTyYEHHUIO0 HOBOT'O 3HAHMSI, €0 HHTEPIIPETallUU, TPe0OPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTyaIUsIX.



[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTh Y O0YHAIOIUXCS CIEAYIOLUINX YMEHHIMA:

8 KJIACC

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XAMHUYECKHI 3JIEMEHT, IPOCTOe
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJIHOPOHAS U HEOTHOPO/IHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS
aTOMHasi ¥ MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIlIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas J0JIs
XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBINA 00BEM, OKCHJI, KICIIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHb OKUCIICHUS, XUMHUECKask PeaKius, Kiaccuukamms peakiui: peakimm
COEIIMHEHUS], PEaKIIUU PA3I0KECHHS, PEAKIIUH 3aMENICHNUs, PeaKIIi 0OMEHa, IK30- U SHAOTEPMHUUYECKUE
peaxiuu; TermIoBoi 3p(HEKT peakiuu; SAPo aTomMa, dICKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTalb, paaNycC
aToMa, XUMUYECKasl CBsI3b, MOJISIPHAs M HEMOJISIpHAsi KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBast 10151 BellecTBa (IPOLEHTHAs KOHIIEHTPALIUs) B pACTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUHN (CM. T1. 1) ¥ MPUMEHSITh 3T MOHSITHS
MIPHU OMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;

3) ucnonv3oéams XUMUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYTI BEIIECTB U YPAaBHEHUN XUMUYECKUX
peaxkuuii;

4) onpedensmob BaJCHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX; CTENICHh OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHCHUSX; TIPUHAICKHOCTh BEIIECTB K OMPENCIEHHOMY KJIACCy COSAMHEHUN TI0
dbopMyIiaM; BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHMYECKUX COCTUHCHHSIX;

5) packpuvisams cmbicn llepuoauyeckoro 3axona J{. . MenzeneeBa: 1eMOHCTpUPOBATh IOHUMaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOkeHUs B [leproanueckoit
CUCTEME; 3aKOHOB COXPaHEHMsI MACChI BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS,
3aKOHa ABOTAJpO; OMHCHIBATEH M XapaKTepru30BaTh TabmuuHyto hopmy [leproanueckoit cucTeMsl
XMMUYECKHX 3JIEMEHTOB: Pa3IndaTh MOHATH «TIaBHAs moArpymnmna (A-rpynmna)» u «modounas nmoarpynna (b-
rpyTIa)», Majabie U O0JBIINE TICPUOJIBI; COOTHOCUTH 0003HAYCHUSI, KOTOPHIC UMEIOTCS B TaOJIHIIC
«ITepuoanueckas cucrema XuMuyeckux 3yeMeHToB [1. 1. MeHeneeBay ¢ 4YMCIOBBIMU XapAKTEPUCTHKAMU
CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsia siapa, 00IIee YHCIo IEKTPOHOB U
pacnpe/iesieHre UX M0 3JIEKTPOHHBIM CI0AM);

6) kraccuguyuposames XUMUYECKUE DJIEMEHTHI; HEOPraHMUECKHE BELIECTBAa; XUMUYECKHE peakluu (1o
YHCITy U COCTAaBY YYacCTBYIOIIMX B PEAaKIMH BEILECTB, 110 TEINIOBOMY 3P QEKTY);

7) xapaxmepuzosams (onucviéams) 00IINE XUMUIECKUE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/IAst ONUCAHNE TPUMEPAMHU MOJICKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

8) mpocnosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa; BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUIA B Pa3JIMUHBIX YCIOBHSIX;

9) eviuuCAAMb OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JI0JIO
XUMHYECKOI0 AJIEMEHTA 10 (hOpMyJie COeIMHEHUS; MaCCOBYIO JIOJIO BEUIECTBA B paCTBOPE; MPOBOIUTH
Pacy€ThI 10 YPABHEHHUIO XUMHUYECKOM pPeaKIuu;

10) npumensamos OCHOBHBIE ONIEPALIUU MBICIUTEIBLHON NESTEILHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CHCTEMATU3aUIO0, KJIaCCU(PUKAIUIO, BBISBICHUE TPUYNHHO-CIEICTBEHHBIX CBSI3eH — AJIs
M3Y4YEHUS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKLIU; eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOII0ZICHUE, U3MEpPEHNE, MOICIMPOBAHUE, DKCIIEPUMEHT (peasbHbIN U MBICJICHHBIN);

11) credosamsb ipaBUiIaM MOJTB30BAHUS XUMUUYECKOU TTOCY 10 U JIAOOPATOPHBIM 000PYAOBAaHUEM, a TAKKE
mpaBuJiaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBIITOJIHEHUIO JJaOOPAaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYSHUIO U COOMPaHHIO ra3000pa3HbIX BEHIecTB (BOAOPOA U KHCIOPOaa),
MIPUTOTOBJICHUIO PACTBOPOB C OIpeIeIEHHON MaCCOBOM /10J1€i pacTBOPEHHOIO BELIECTBA; INIAHUPOBATH U
MPOBOJAUTH XMMHUECKHE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEN0YEH U KUCIOT C TIOMOIIBIO



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

9 KUIACC

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKHH 3JIEeMEHT, aTOM, MOJIEKYJIa, NOH,
KaTHOH, aHUOH, ITPOCTOE BELLECTBO, CII0AKHOE BELIECTBO, BAJICHTHOCTb, AIEKTPOOTPULIATEILHOCTD, CTEIEHD
OKHCJICHUS, XUMUYECKasl PEaKIusl, XuMUIecKas CBsI3b, TETIIOBOM 3(h(PeKT peakinu, MOJIb, MOJISIPHBIN 00bEM,
pPacTBOP; ANEKTPOJIUTHI, HEITEKTPOIUTHI, HIEKTPOIUTHYECKAs AUCCOLMAINS, PEAKIIMM HOHHOTO OOMEHa,
KaTaJln3aTop, XUMUUYECKOE paBHOBECHE, 0OpaTHUMble U HEOOpaTUMbIE PEAKIIMU, OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE PEAKIIMH, OKUCIIUTEND, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHHE, aJNIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, MOHHASI, METAIITUYECKas ), KpUCTAIUTMUECKast PEIIETKa,
KOPpO3Usl METAJIJIOB, CIUIABBI; CKOPOCTh XUMUYECKON peaKklny, PEAEIbHO TOMYCTUMAas KOHLICHTPpALs
(ITIK) Bemectna;

2) unmocmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN (CM. T1. 1) M MPUMEHSITh 3T MOHSITHS
MIPHU OMKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzo6amv XUMUYECKYIO CUMBOJIMKY JJISi COCTaBICHUs (POPMYII BEIIECTB M YPABHEHUNA XUMUYECKUX
peaKkLuii;

4) onpedenamp BaICHTHOCTD U CTENICHb OKUCIICHUS] XUMHUECKUX DJIEMEHTOB B COSIMHEHHSX PA3IHYHOTO
COCTaBa; MPUHAICKHOCTH BELIECTB K ONPEIEIEHHOMY KJIACCy COSAMHEHUH 1o GpopmMyiam; BUI XUMHUYECKOH
CBAA3M (KOBAJICHTHAsI, NOHHAsI, METAJJINYECKAs) B HEOPraHMUECKUX COSUHEHMSIX; 3aps] MOHA 10 XMMUYECKOMN
bopmyIie; xapakTep cpeabl B BOIHBIX PAaCTBOpaX HEOPraHMUECKUX COCTMHEHUH, TUI KPUCTAJUIMYECKON
PEIIETKY KOHKPETHOTO BEILECTBA;

5) packpuvisams cmbicn Ilepuoaudeckoro 3axona J[. . MeneneeBa u 1eMOHCTPUPOBAThH €r0 TOHUMAaHUE:!
OIKCHIBATH M XapaKTepU30BaTh TaOMUIHy0 Gopmy Ileproanueckol CHCTEMBbl XUMUYECKHUX 3JIEMEHTOB:
pa3nuyaTh NOHATHS «TJaBHas moArpymnma (A-rpymnmna)» u «modbounas noarpymnna (b-rpymmna)», Mansie u
00JIBININE TIEPUOJIBI; COOTHOCUTH 0003HAYCHUSI, KOTOPBIC UMEIOTCS B TICPUOMYECKON Ta0IHIIe, C YNCITOBEIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsj sijipa, 001ee Ynucio
AJIEKTPOHOB U pacIpeieNIeHue UX MO JEKTPOHHBIM CJI0SIM); OOBSICHATH O0IIHME 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI B Mpeenax MajblX EPUOJIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOEHHUS UX aTOMOB;

6) kraccuguyuposames XUMUYECKUE DJIEMEHTHI; HEOPraHMUECKHE BELIECTBa; XUMUYECKHE peakluu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEAKIIMH BEILECTB, 110 TEINIOBOMY 3P EKTY, 10 U3MEHEHUIO CTETIEHEN
OKHCJICHHUS XUMHUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (OMHUCHIBATH) OOIIME U CIEITM(PUICCKAE XUMUICCKHAE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, MOATBEPXK/1as ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX
XUMHYECKHX PEAKIUN;

8) cocmasnams ypaBHEHUS ANEKTPOIUTUUECKON JUCCOLUAIIUHN KUCIIOT, IEJI0YEH U COJIeil; MOTHbIE U
COKpallEHHbIE YpPAaBHEHUS PEaKIMi HOHHOTO 0OMEHa; ypaBHEHUs PEaKIHii, MOATBEPIKIAIOIINX
CYILIECTBOBaHHE IT€HETHUECKOMN CBSI3U MEX/1y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

9) packpvisams cyuyHocms OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHCa 3TUX peaKLuid;

10) npocnosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH MTPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

11) vruucnssms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJIO
XUMHUYECKOT0 3JIeMeHTa 10 (opMyJie COeIMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaklnu;

12) cnredosams npaBuiaM NoOJIb30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAHUEM, a TAKXKE
npaBuiiaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBIITOJIHEHHUIO JTJa00OPAaTOPHBIX



XMMHUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (AaMMMAKa U YIJIEKUCIIOTO ras3a);

13) npoeooums peakuuu, MOATBEPKIAIOIINE KAaUeCTBEHHbIM COCTAaB Pa3IMUHBIX BEIIECTB: Paclo3HaBaTh
OTIBITHBIM ITyTEM XJIOPHJI-, OPOMU[I-, HOJHI-, KapOOHAT-, pocdat-, cUIMKaT-, CyibdaT-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLIUE B BOJHBIX PaCTBOPaX HEOPraHUYECKUX
BELIECTB;

14) npumensamos OCHOBHBIE ONIEPALIUU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATU3AIHIO, BBISIBICHUE IPUYUHHO-CIICICTBEHHBIX CBSA3EH — JUISl H3YUYEHUS CBOMCTB
BEIIECTB M XUMUUYECKUX PEAKLMI; €CTECTBEHHO-HAayYHbIE METO bl TO3HAHUS — HAOJII0ICHUE, U3MEpPEHHE,
MOJICJIMPOBAHHE, IKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH).



TEMATHUYECKOE INIAHUPOBAHUE

8 KJIACC
Her | HammenoBanue pa3esioB ¥ TeM NPOrpaMMbl KosmmuecTBo yacoB JuiekTponHbIe (HMPPOBHIe) 00pa3oBaTeIbHbIE
/" pecypcesl
BCEr0 [ KOHTPOJILHBbIE NpaKTHYecKHe
padoThl padoTbl
Paznen 1. [lepBonayanbHble XHMHYECKHE OHATHS
1.1. | XumMusi — BaxHas 00/1aCTh €CTECTBO3HAHUS H MPAKTHYECKON esATeJIbHOCTH YeJIoBeKa 6 0 2 resh.edu.ru
sferum.ru
1.2. | BemecrBa 16 2 0 resh.edu.ru
H XHMHYeCKHe peaKIuu sferum.ru
HNroro no pasneny 22
Paznen 2. BaxHeiilme npeJcTaBUTeIH HEOPraHUYECKHX BellecTB
2.1. | Bo3nyx. Kuciopon. Ilousitue 06 okcnaax 5 0 1 resh.edu.ru
sferum.ru
2.2. | Bomopon. 4 0 1 resh.edu.ru
IToHsITHE 0 KHCJIOTAX H COJISIX sferum.ru
2.3. | Korn4yecTBeHHbIe OTHOLIEHHSI B XUMHUH 5 1 0 resh.edu.ru
sferum.ru
2.4. | Bona. PactBopsl. IToHsiTHE 06 OCHOBAHHAX 5 0 1 resh.edu.ru
sferum.ru
2.5. | OcHOBHBIE KJacChl HEOPraHMYECKHX 11 1 1 ru.m/wikipedia.org/wiki/Xum
COeMHEeHM I resh.edu.ru
sferum.ru
HWroro no paszeny 30
Pa3znen 3. lepuoanyeckuii 3axoH u Ilepuoanueckas cucrema xumudeckux sjnementos J. H. Menaeneesa.
Crpoenne aTroMoB. XuMHYecKas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUU
3.1. | Ilepuonuyeckuii 3akon u Ilepuoauyeckas cucremMa XuMu4ueckux 3iementoB /I. . MenaeneeBa. CtpoeHune 7 1 0 ru.m/wikipedia.org/wiki/Atom
aToma resh.edu.ru
sferum.ru
3.2. | Xumnyeckas cBsi3b. OKHCIMTEIBbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU 8 1 0 ru.m/wikipedia.org/wiki
resh.edu.ru
sferum.ru
HNroro no paszneny: 15
PesepBHoe Bpemst 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 6

9 KJIACC




Her
/m

HaumenoBanue pa3aeioB U TEM IPOrpamMmal

KoJsimuecTBo yacoB

BCEro

KOHTPOJIbHBIE PA0OTHI

MpaKTHYeCKHe padoThI

JJeKkTpoHHbIe (1M (ppoBbIe) 00pa3oBaTeIbHbIE PecypChl

Pa3nen 1. BemecTBo 1 XuMu4ecKue peakuuu

1.1. | IloBTOpeHue u yriayd1eHue 3HaAHUI OCHOBHBIX pa3JesioB Kypca 8 ki1acca 5 0 0 ru.m/wikipedia.org/wiki/Xum
resh.edu.ru
sferum.ru
1.2. | OcHoBHBIE 3aKOHOMEPHOCTH XUMUYECKHX PeaKIuii 4 1 0 ru.m/wikipedia.org/wiki/Xum
resh.edu.ru
sferum.ru
1.3. | DaexTponauTHyeckas qucconuanusi. XuMHYeCKHe peaKIuy B PacTBOpax 9 1 1 ru.m/wikipedia.org/wiki/Xum
resh.edu.ru
sferum.ru
https:infourok.ru/Buneoypoku
HNroro no pasneny 18
Paznen 2. HeMeTa/libl M MX COeTUHEHHS
2.1. | Obémas xapaKkTepucTHKA XUMHYecKHUX 2jieMeHTOB VIIA-rpynnsl. I'ajorenst 4 0 1 resh.edu.ru
sferum.ru
https:infourok.ru/Buneoypoku
2.2. | Ob6mas xapaKkTepucTHKa XUMHYeCKHUX 3jieMeHTOB VIA-rpynnsl. Cepa u eé coequHeHust 5 1 0 resh.edu.ru
sferum.ru
https:infourok.ru/Buneoypoku
2.3. | Ob6mas xapaKTepHCTHKA XUMHYECKHX 3JIeMeHTOB VA-rpynnsl. A30T, ¢pocdop u HX coeHHEHUSs 7 0 1 resh.edu.ru
sferum.ru
https:infourok.ru/Buneoypoku
2.4. | Obémas XapaKTepuCTHKA XUMHYeCKHX j1eMeHTOB IVA-rpynnsl. 8 1 2 resh.edu.ru
Yriepoa u KpeMHMIi U HX COeJMHEeHMsI sferum.ru
https:infourok.ru/Buneoypoku
HWroro no pasngeny 24
Paznen 3. MeTaibl M UX cOeIUHEHUS
3.1. | Ofmue cBoOICTBAa MeTALIIOB 4 0 0 ru.m/wikipedia.org/wiki/Xum
resh.edu.ru
sferum.ru
https:infourok.ru/Buneoypoku
3.2. | BakHeiiuime MeTaIbI H UX COETUHEHHS 17 1 2 ru.m/wikipedia.org/wiki/Xum
resh.edu.ru
sferum.ru
https:infourok.ru/Buneoypoku
Hroro no pazneny: 21

Paznen 4. Xumus u okpy:kamomas cpeia




4.1. | BemecTBa H MaTepuaJIbl B (KH3HHU YeI0BeKa 3 ru.m/wikipedia.org/wiki/Xum
resh.edu.ru
sferum.ru
https:infourok.ru/Buneoypoku

HWroro no paszneny: 3

PesepBHOe Bpemst 2

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IINITAHUPOBAHUE

8 KVIACC
Her | Tema ypoka Konu4yecTBo yacos Buael, gopmsl
/H KOHTPOJIs
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. [Ipeamer xumuu. Pons xumuu B xu3nu | 1 0 0 YcTHBIN onpoc;
yenoseka. [lonstue o Merogax
MO3HAHUS B XUMHUH. XUMHUS B CUCTEME
Hayk. TexHuka 0e30macHOCTH B
KaOWHETEe XUMUHU.

2. | Tena n BemectBa. dusnueckue 1 0 0 IIncbMeHHBIM
CBOICTBA BENIECTB. ArperaTHoe KOHTPOJIb;
COCTOSIHHE BEIIECTB. YcTHBIN o1poc;

3. [Tpaktuueckas padora Nel 3nakomcTBO | 1 0 1 [IpakTnueckas
C XMMHUYECKOH MOCY0M, € ITpaBUIaMU pabora;
paboTbl B 1abopaTopuu ¥ NpuéMaMu TectupoBanue;
oOpareHus ¢ 1a60paToOpHBIM
00opyoBaHuEM;

4. Yucrele BemecTBa U cMmech. CriocoObl 1 0 0 YcTHBIN ompoc;
paszzeneHus cMmeceil.

5. [IpakTrueckas padota Ne2. 1 0 1 [IpakTuueckas
[IpoBeneHne OUNCTKH MOBAPEHHON pabora;

COJIH; CaMool1IeHKa ¢
WCIIOJIb30BaHUEM
«O1€HO4YHOTO
JUCTAY,

6. | dusnyeckue U XUMUYECKUE SABIICHMUSL. 1 0 0 YcTHBIN OIpOC;
[Ipu3Haku U ycioBus NPOTEKaAHUS TectupoBaHnue;
XUMUYECKUX PEeAKIUN

7. | ATomsl 1 Mosiekyibl. [IpocTeie n 1 0 0 YcTHBI o1poc;
CJIOXHbBIE BEIIECTBA.

8. | XuMuueckue 3J1eMEeHTbl. 3HAKU 1 0 0 Camoonenka ¢
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB HCIOJIb30BaHUEM

«O11€HOYHOTO
JUCTaY;

9. | ATOMHO-MOJIEKYJISIpHOE yueHHe. 3akoH | 1 0 0 YcTHBIN onpoc;
MIOCTOSTHCTBA COCTaBa BEIIECTB 3auer;

10. | Xumugeckas popmyina. BaneHTHOCTH 1 0 0 XUMUYECKUN
aTOMOB XMMHUYECKHUX 3JIEMEHTOB JIUKTaHT;




11.

CocraBnenrne XuMHUYIeCKUX (HOpMyJ IO
BasieHTHOCTU. Haxoxneuue

BAJICHTHOCTHU XUMHNYCCKUX 3JIEMCHTOB

KoHntponbHas
pabora;

o ¢popmyIe

12. | OTHOCHUTENbHASI ATOMHAs Macca. Y cTHBIN OIpOC;
OTHOCUTENBbHAS MOJIEKYJISIPHAs Macca.

13. | Pemenue 3aga4 Ha BEIYUCIIEHUE IInceMeHHbIin
OTHOCHUTEJIbHOW MOJIEKYJISIPHOW MaccChl KOHTPOJIb;
BEILIECTB

14. | MaccoBas 10751 XUMHUYECKOTO 3JIEMEHTA Y cTHBIN onpoc;
B COEJIMHEHUH.

15. | Pemnrenue 3ama4d Ha BEIUHCICHUE ITnceMeHHEbI
MacCOBOM J0JM XUMHYECKOT0 3JIEMEHTA KOHTpOJIb;

o opmyse coeAMHEHUS

16. | ®usnyeckre U XUMUYECKUE SIBJICHHUS. TectupoBanue;
XuMHUecKas peakuus

17. |Ilpu3HaKu U yCJIOBUS MPOTEKAHUS YcTHBIN onpoc;
XUMUYECKUX PEAKIUI

18. | 3aKkoH coXpaHEHHs MAacChl BEIIECTB. VYeTHbli onpoc;
M.B. JIoMOHOCOB — y4€HBIN-

SHIUKJIONEIUCT
19. | Xumuueckue ypaBHEHHUs [InceMeHHbIM
KOHTPOJIb;

20. | Tunel XUMHUYECKHUX pEaKIHi TectupoBanue;
(coenuHeHus, pa3IoKEeHHs, 3aMEIICHUS,
obmeHa)

21. | Ypok 060011eHHs U cCUCTEMaTH3alul Y CTHBI 01poc;
3HAHUU

22. | YpOK KOHTpOJIS 3HAHUU KoHntponbHas

pabora;

23. | Bo3nyx — cMmecs rasos. CocTaB Bo3ayxa VYeTHBIN onpoc;

24. | TeruoBo# 3 (PEeKT XUMUIECKOM CamoorieHka ¢
peakuyu, MOHATHE O TEPMOXUMUYECKOM HCIIOJIb30BAHUEM
YPaBHEHHNH, HK30- U SHAOTEPMUYECKHUX «O1eHOYHOT O
peakumsx JUCTaY;

25. | CnocoObI mosryueHHst KUCIOPOAa B TectupoBaHue;

nabopaTopuu U MPOMBIIUICHHOCTH.
IIpuMeHeHne kucnopoaa




26. |IIpaktuueckas pabora Ne 3. [Tomyuenue [TpakTuueckas
U coOupaHue KUCIOPO/Ia, U3yUYEHHUE €T pabora;
CBOMCTB

27. | KpyroBopot kuciopoza B IpUpOE. Y CTHBIN 011poc;
TomnuBo (yroyb U MeTaH). 3arpsi3HEHUE
BO3/1yXa, CIIOCOOBI ero
MpeA0TBpaLIEHUs. Y CUIIEHUE
MapHUKOBOTO Y deKTa, pa3pylieHne
030HOBOI'0 CJIOS

28. | Bogopoag — XuMHUYECKUN SJIEMEHT U TectupoBanue;
npocroe Bemectso. Haxoxnenue B
npupoe, Gu3nYecKrue 1 XuMUYeCKue
CBOMCTBA (Ha IPUMEPE B3aUMOICHCTBUS
C HEMETaJUIaMU U OKCHIaMU METAIJIOB),

29. | Ilpumenenue, cnocoObl MOTYYSHHS YeTHBIN 0npoc;
BOZOpOAA

30. |IIpakTuueckas padora Ne 4. [TomyueHue [IpakTnueckas
U coOupaHue BOJ0poa, U3yUeHHE ero pabora;
CBOMCTB

31. |IlonsTHE O KHCIOTaX U COJISIX TectupoBanue;

32. | KonuuectBo BemecTBa. MoJib. YcTHBIN onpoc;
MounsipHas macca

33. |3akon ABoraapo. MosipHbIit 00BEM [TucbMeHHBIM
ra3oB KOHTPOJIb;

34. | Pemenue 3aa4 Ha B3aUMOCBSI3b Y cTHBIN OIpOC;
KOJIMYECTBA BEIIECTBA, 00BbEMA 1 MaCChI
ra3oB. Pacyérel no XUMHUYECKUM
YpaBHEHUSAM

35. | Pac4€Thl M0 XUMHYECKUM YPABHEHUSM. CamooreHka ¢
IIpumeHeHne 3akoHa ABOraapo HCIIOJIb30BAaHUEM

«O1ueHoYHOTO
JIUCTaY;

36. | Ypok KOHTpOJISI 3HAHUH 10 TEME Kontpoinbnas
"KoinuecTBeHHbIE OTHOLIEHHS B pabora;
XUMUH"

37. | duznyeckue cBOMCTBA BOALI. AHAIN3 U TectupoBanue;

CHUHTE3 — METOJIbI U3yYECHHS COCTaBa
BOJBI. XUMHAYECKHUE CBOUCTBA BOIEI
(peakiuu ¢ MeTaJIaMU, OKCHUaMU
METaJIOB U HEMETAJIJIOB)




38.

[TonsTHE 00 OCHOBAHMSIX H
MHAUKaTopax. Boga xak pactBopuTens.
PactBopel. PacTBOprMOCTE BelecTs B
Bojie. HachlllieHHbIE 1 HEHACBIILIEHHBIE
pacTBOpHI

YeTHBIN onpoc;

39.

Konuentpanus pactsopos. Maccosas
JI0JIs1 BELIECTBA B PacTBOPE.
Brruncnenus ¢ UCrosb30BaHUEM
MIOHSITHSI «MaccoBast 10JIs BELIECTBA B
pacTBope»

IIuceMeHHbIH
KOHTPOJIb;

40.

[TpakTrueckas padota Ne 5.
[IpuroToBneHue pacTBOPOB C
onpeaeaEHHON KOHIIEHTpaluen

[IpakTunueckas
pabora;

41.

Pomb pacTBOpOB B IPUPOLE U B )KU3HU

yenoBeka. KpyroBopot Bozibl B IpUPOJE.
3arpsi3HeHue npupoHbIX Boa. OxpaHa u

OYMCTKA OPUPOJIHBIX BOJ

YceTHBIT 0npoc;

42.

[TepBbie MOMBITKH KIacCUPUKAIII
XAMHYECKHX 31eMeHTOB. [loHsaTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB
(1IeT0YHbBIE U MIETIOYHO3EMETbHBIC
METaJLIbl, TAJIOTCHBI, MHEPTHBIC T'a3bl).
Kiaccudukanmst HeOpraHM4ecKux
COE€IMHEHNN

YcTHBIN onpoc;

43.

OKCHIIBI: COCTaB, KITACCUPUKAIIHS
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE,
Hecosieo0pa3yrolue), HOMEHKIATypa
(MexxayHapoaHasi M TpUBHAJIbHASA).
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

KHCJIOTHBIX 1 OCHOBHBIX OKCH/IOB

TectupoBanue;

44,

OcHoBaHHsI: COCTaB, KiaccuUKaIms,
HOMEHKJIaTypa (MeXTyHapoIHas U
TpUBHAJIbHAS), PU3HUECKUE U
XUMHYECKHE CBOMCTBA, CIIOCOOLI

MOJIyYCHUA

TectupoBanue;

45.

AMoTepHbIe OKCUIBI U TUIPOKCUIBL,
MX CBOWCTBA U MOJYy4YCHUE

YcTHBIN 01poc;

46.

Kucnotsr: cocras, kinaccudukarms,
HOMEHKJIaTypa, (U3HUECKUE CBOMCTBA
KucnoThl: XMMHYECKHE CBOMCTBA,
CrocoObl oyueHus. Psi1 akTHBHOCTH
METAJIJIOB.

XUMHUYECKUN

JUKTaHT;




47.

Conu (cpeaHue): HOMEHKIIATYpa,
CIIOCOOBI TIOJTyYEHUSI, B3aUMOJICHCTBHE
COJIeHi ¢ MeTajIIaMu, KHCIOTaMU,

meao4aMi U COJIAMHU

TectupoBanue;

48. | BelunciieHus 1o ypaBHEHUAM Y CTHBIN 01poc;
XUMUYECKON peakuu

49. |T'eHetnueckas CBA3b MEXIY KJIacCaMU [TruceMeHHbII
HEOPTaHWYECKUX COCTMHCHHI KOHTPOJIb;

50. |IIpakTtuueckas pabota Ne 6. Pemenue [IpakTnueckas
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME pabora;
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEJIMHEHUIN»

51. | Ypoxk 06001eHs U CUCTEMATU3 AN YcTHBI# onpoc;
3HAHUI Camoonenka ¢

HCIIOJIb30BAHNEM
«O1ueHoYHOoTO
JUCTaY;

52. | Ypox KOHTpOJIsI 3HAaHU I KonTponbsHas

pabora;

53. | Ctpoenune atomoB. CocTaB aTOMHBIX YcTHbIN onpoc;
anep. M3oTonsl. DNEKTPOHBI.

DU3UYECKUN CMBICI TOPSJIKOBOTO
HOMEpA JIEMEHTa

54. |Illepuoanueckuii 3aKOH U CamoorieHka ¢
[Tepuoanueckast cuCTeMa XUMHUYECKUX HCIIOJIb30BaHUEM
anemenToB JI.1. Menneneena. «O11eHOYHOTO
[Tepuonpl, Tpynbl, MOATPYIIHL. JUCTAY,
OU3NYECKUI CMBICI HOMEPOB MEpUoaa
Y TPYIIIIBI

55. | CtpoeHue 31MeKTPOHHBIX 000JI04eK 3auer;
aTOMOB NEpBbIX 20 XUMHUYECKUX
AJIEMEHTOB MEPUOJUUECKON CUCTEMBI
J1. 1. MenaeneeBa

56. | XapakTepucTUKa XMMAYECKOTO [TruceMeHHbII
AJIEMEHTA MO €ro MOJO0KEHUIO B KOHTpOJIb;

MEPUOUYECKON CUCTEME
JI. 1. Menneneena




57. | 3naueHue NePUOIUIECKOTO 3aKOHA U 1 0 VYcTHbIH onpoc;
MEPUOIUYECKON CHUCTEMBI XUMHYECKUX
AJIEMEHTOB JIJIsl PA3BUTHS HAYKU U
npaktuku. [. . MenneneeB —
YUEHBIN, TTEIATOT ¥ TPaXKTaHIUH
58. | Ypox KOHTpOJIsi 3HAaHU I 1 1 KountponbHas
pabora;
59. | Ypoxk 06001eHus U CUCTEMATU3 AT 1 0 YcTHBIH ompoc;
3HaHUU
60. | DaeKTpPOOTPULATENBHOCTh AaTOMOB 1 0 YeTHbII 0onpoc;
XUMUYECKUX 3JIEMEHTOB. XUMHUECKas
CBSI3b: KOBQJICHTHAsI MOJISIpHAs U
KOBAJICHTHAsl HETIOJIsIpHAast
61. | CrereHb OKHCIICHUS 1 0 3auer;
62. | MonnHas xumuueckas CB3b 1 0 TectupoBanue;
63. | OKuCIUTENBHO-BOCCTAHOBUTEILHBIE 1 0 [TucbMeHHBIH
peakuu (OBP). [Ipouecce! okuciaeHus KOHTPOJIb;
U BOCCTaHOBJIEHUS. OKUCTUTENN U
BOCCTaHOBUTEIH
64. | CocraBieHue ypaBHEHUI 1 0 CamooreHka ¢
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX HCIIOJIb30BAaHUEM
pPEeaKIMil ¥ CXeM AJIEKTPOHHOTo OajaHca «O11€HOYHOTO
JTUCTAY,
65. | Ypok 000011eHust U cCHCTeMaTHU3aluu 1 0 Y cTHBIN OIPOC;
3HaHUU
66. | Ypok pa3BUBAIOIIET0 KOHTPOJIS 3HaHUM. | 1 1 KontponbHas
XUMUS B IEUCTBUA pabora;
67. | AHanM3 KOHTPOJIBHBIX paboT. 1 0 Camoananus
pe3yIbTaTOB.;
68. | Kucnopoa — XHUMHYECKHUH 3JIEMEHT U 1 0 B3anMokoHTpOIIb
npoctoe BemecTBo. O30H. Haxoxnenue ;
KHCIIOpOJia B IpUpoJie, PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu
okucnenus, ropenue) (Peseps)
OBUIEE KOJIMYECTBO YACOB I10 68 6
[MPOT'PAMME
9 KUIACC
Ne Tema ypoka KoimuecTBo yacos Bunel, popmsl
n/n KOHTPOJIA




BCEro

KOHTPOJIbHbIE
padoTbI

NpaKTHYECKUe
padoTbI

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.




31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.




62.

63.

64.

65.

66.

67.

68.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O IPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

8 KJIACC

Xumus. 8 kiacc/I'abpuensu O.C., Octpoymos WU.T'., Cnaakos C.A., AknronepHoe o0miectBo «M3gaTenbcTBo
«IIpocBemienuey;
BBenure cBoil BapuaHT:

9 KVIACC

Xumus. 9 kinace/I'abpuensn O.C., Octpoymos WU.I'., Cnaakos C.A., AkironepHoe o0miectBo «M3aaTenbcTBo
«IIpocBemienue»;
BBenure cBoil BapuaHT:

METOAHYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 KVIACC

Konnenmus npenonaBanus yueOHOro mpeaMera « XuMus» B 00pa3oBaTeIbHbIX Oprann3anusx Poccuiickoit
denepanyu, peanu3yonX OCHOBHbIE 00111e00pa3oBaTeNbHbIe MPOorpaMMbl // baHk JOKYMEHTOB.
MunuctepctBo npocsemieHus: Poccuiickoit denepanuu [Anektpornsiil pecype]. URL:
https://docs.edu.gov.ru/document/0b91a0fbd

7deae619ad552137f44dc3d/download/2677/ (nata obpamenus: 21.

08.2021).

[IpenogaBanne ecTeCTBEHHO-HAYYHBIX MTPEIMETOB B YCIOBUIX OOHOBIICHHUS COJIEP:KaHUs 00LIero
oOpa3zoBanus: merogundeckoe nocoodue / [IlentunA. 1O., 3arpannunasH.A., HukumosaE.A. u np.]; nox pen.
A IO.Ilentnuna.—M.: ®I'BHY «HHCcTUTYT

cTpaTeruu pa3ButHs oopazosanus PAO». 2021.— 184 ¢

9 KUIACC

Konuenmus npenoaasanus yueOHOro npeamera « XuMus» B 00pazoBaTelbHbIX opraHn3anusax Poccuiickoit
denepanyy, peaau3yoUMX OCHOBHbIE 0011e00pa3oBaTeIbHble porpamMmsl // bBaHk TOKyMEHTOB.
MunucrtepctBo npocseiienus Poccuiickoit @enepanuu [Inexkrponnslii pecype]. URL:
https://docs.edu.gov.ru/document/0b91a0fbd

7deae619ad552137f44dc3d/download/2677/ (nata obpamenus: 21.

08. 2021).

[TpenoiaBaHKe eCTECTBEHHO-HAYYHBIX MPEJAMETOB B YCIOBUAX OOHOBJICHHUS COAEPIKaHUS 00ILEro
obpazoBanus: merogndeckoe nocoodue / [IleatunA 1O., 3arpannunasH.A., HukumosaE.A. u np.]; mox pen.
A JO.Ilentuna.—M.: ®I'BHY «MHCcTUTYT

cTpaTeruu pa3BuTus oopazosanus PAO». 2021.— 184 ¢

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

ru.m/wikipedia.org/wiki/Xum
resh.edu.ru
sferum.ru

9 KJIACC



ru.m/wikipedia.org/wiki/Xum
resh.edu.ru

sferum.ru
https:infourok.ru/Buneoypoxu



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYAOBAHHME

OBOPYJAOBAHME U1 IPOBEAEHUSA IPAKTUYECKUX PABOT
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