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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOT'O 00IIEro 00pa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTENbHON MpPOrpaMMbl OCHOBHOTO
obmiero obpazoBanus, npencraBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE (enepanbHOI
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIEIIUU MPENolaBaHusi y4eOHOro mpeameTa
«XuMmus» B o0pazoBaTelbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XumMuu Aa€T MPEACTABICHHE O IENsIX, OOIIell cTpaTreruu Oo0ydeHus,
BOCIIUTAHUSI U PA3BUTHUS OOYYAIOIIMXCS CPEICTBAMH YYEOHOro MpEaMETa, YCTaHABJIMBAECT
00s13aTeNbHOE MIPEIMETHOE COACpKAHKE, TPETyCMAaTPUBACT paclpeieieHHe ero Mo KiaccaM H
CTPYKTYPUPOBAaHHME IO pa3AeliaM W TeMaM [porpaMmbl IO XHMHH, ONpEAesseT
KOJMYECTBEHHbIE M  KAYECTBEHHBIE  XAPAKTEPUCTUKH  COJEPKAHMS, PEKOMEHIYEMYIO
MOCJEA0BATEIbHOCTh U3YUYEHUS] XUMHHU C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBS3€H, JIOTMKH y4eOHOro IMpoLEecca, BO3PACTHBIX OCOOEHHOCTEH O00ydYaroIMXcs, ONpeaesieT
BO3MOKHOCTH TpeaMeTa Jis pean3aliu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTelIbHOM MporpaMMbl Ha YpOBHE OCHOBHOTIO oOmIero oOpa3oBaHMs, a TaKkxke
TpeOOBaHMI K pe3yJbTaTaM OOy4YeHUs XMMHUHM Ha YpOBHE LieJIed HM3y4EHHUS NpeIMeTa H
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIILHOM JESITENIBHOCTH OOYYAIOIIErocss MO OCBOEHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWEe XUMHH CIIY>KHUT OCHOBOU /11 (POPMUPOBAHUS MUPOBO33PEHUST 00YJAIOIErocs, ero
MPEACTABICHUM O MaTepUaIbHOM EIMHCTBE MHUPA, BAXHYIO POJb HUIPAOT (HOpMUPYEMbBIC
XUMUEH TIPEICTaBICHUS O B3aUMOTMPEBPAIICHUSX YHEPTUU U 00 IBOJIIOIIUHU BEIIECTB B IPUPOJIE,
0 MyTSAX pernieHus: TI00anbHbIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON 1 KOJOTUYECKON 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peaju3alldd BO3MOXHOCTEM 11 camMOpa3BUTHUS M (POpMUPOBaHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (YHKIUOHATBHOU TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN O0yJarOIINXCs,
HAaBBIKOB HMX  CAMOCTOSITEIBHOW  Y4EOHOW  NEATENbHOCTH, JKCICPUMEHTAIBHBIX U
UCCJIEIOBATEILCKIUX YMEHUW, HEOOXOAMMBIX KaK B TIIOBCEIHCBHOW JKWM3HH, TaK U B
npodeCCUOHATILHON JEATEeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHMS, 3aKJIAJbIBAET OCHOBBI IEIOCTHOIO
B3IJIsiJa Ha €IMHCTBO TIPUPOABI W UEJIOBEKa, SBIAETCA OTBETCTBEHHBIM J3TalloM B
(GbopMHpPOBaHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

cocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TpPHUPOJAE, K 4YEJIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJOTHYECKOe 0Opa3oBaHHE
00ydJaronuxcsi.

JlanHble HampaBiieHUs B OOYYEHUH XUMHUHU 0O0ECHEeuMBAIOTCS CIEHM(PUKON CopepKaHus
y4eOHOro MpeaMeTa, KOTOPBIM SIBIISETCS MEJAaroru4eckd aJanTUPOBAHHBIM OTpaKEHUEM
0a30BOI HAYKM XMMHU HA ONIPE/IETIEHHOM 3Tare e€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHHsS OPUEHTHUPOBAH HA OCBOEHUE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATUI XUMHUH, OCHOB HEOPTaHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MTOHATUN OPraHUYECKON XUMHH.

CTpykTypa colep:kaHus MpOrpaMMBbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ uszydyenuro. CopepkaHue CKIIAIbIBAETCS U3 CHUCTEMbI MOHATUH O XMMHUYECKOM
DJIEMEHTE U BELIECTBE M CHUCTEMbl MOHIATHH O XUMHYECKOW peakuuu. O0e 3T CHUCTEMbI
CTPYKTYpPHO OpPraHHW30BaHbI 0 MPUHIUIY IMOCIEAOBATEIBHOTO PA3BUTHS 3HAHWKA HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— IIPEJICTAaBICHUN 00 3JEKTPOJUTUYECKON TUCCOLMALMU BEIIECTB B pACTBOPAX.

Teopernyeckne 3HaHHS PACCMATPUBAKOTCA HA OCHOBE 3MIIMPHUYECKH ITOJIYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOTO YpPOBHSA K JIPyromy,
BBINOJIHAS (PYHKUIMU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOKHOCTEU
IPAKTUYECKOTO TPUMEHEHUS U TIOJyYECHHS M3y4aeMbIX BEIIECCTB.

OcBoeHue mnporpaMMbl MO XHMHH CIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHAYECKOM COCTABISIIOIIEH HAay4YHOM KapTUHBI MHUpAa B JIOTMKE €€ CUCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOIICHHWS K HAay4HOMY 3HAHMIO M METOJaM MO3HaHus B Hayke. M3yudeHue
XUMHHM TPOUCXOJUT C MPHUBJICYCHUEM 3HAHUI M3 paHee HM3YyYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromnii Mmup», «brosorus. 5—7 knaccol» U «DPuU3nKa. 7 Ki1accy.

[Ipy u3ydeHUM XUMHUHU TPOUCXOIUT (POPMUPOBAHUE 3HAHMK OCHOB XUMHUYECKOW HAyKHU
KaKk 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOH AESTEIbHOCTU YEJIOBEKAa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajadya y4eOHOro NpeIMeTa COCTOUT B
(OpMHPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUN — BaKHEHIIMX (PAKTOB, MOHITHH, 3aKOHOB U
TEOPETUUYECKUX TMOJOKEHUU, TOCTYIHBIX 0000IIEHN MHUPOBO33PEHUECKOTO XapaKTepa, A3bIKa
HAyKH, B MPUOOIIEHUU K HAYYHBIM METO/IaM MO3HAHUS NPU U3YYEHUH BEILECTB U XUMUYECKHUX
peaxuuii, B GOpMUPOBAHUHN U PA3BUTUH MO3HABATEIbHBIX YMEHHUM U UX MPUMEHEHUU B yU4ECOHO-
MO03HABATEJILHON U yueOHO-UCCIIEeI0BATEILCKON e TeIbHOCTH, OCBOCHUH MPABUII OE30M1aCHOTO
oOpallieHusi ¢ BEIIeCTBaMU B IOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUM XUMHUU HA YPOBHE OCHOBHOTO 00IlEero oOpa3oBaHMs Ba)XKHOE 3HAYEHUE
npuoOpeNH Takue Leld, KaK:

— (popMupoBaHNE MHTEIUIEKTYaJIbHO PA3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYHHYECTBY, CaMOCTOSITEIbHOMY HPHUHSTHIO PEIICHHUM, CIOCOOHOM aJanTHUpOBATHCS K
OBICTPO MEHSIOLIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOYy4Y€HHUS Ha CHCTEMaTH4eCKoe MpUOOIICHHE OO0yJarommxcs K
CaMOCTOSITEJIbBHOM ~ MO3HABaTEIbHOM  JEATEIBbHOCTH, HAy4YHbIM  METOJAaM  IIO3HAHMS,
bopMHPYIOLITIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBHUH, CIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYalOIIMMUCS OIbITa
Pa3HOOOpa3HOW JEeATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KJIHOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIU ), UMEIOIUX YHUBEPCATbHOE 3HAYEHUE JIs PA3TIUYHBIX BUOB JI€ITEIbHOCTH;



— (opMupoBanue 061el (yHKIMOHATBLHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATHh U OICHUBAThH SBJICHUS OKPYXKAIOMIETO MHpPA, WCTOJB3Ys 3HAHUS U
OTIBIT, TIOJYYEHHBIC TPH HU3YYCHUU XUMHUHU, MPUMEHATh HMX TPHU PEIICHUH MpodJieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACATEIBbHOCTH;

— (popmupoBanme y 00ydaronmxcs T'yMaHUCTUYECKUX OTHOIICHUN, TOHUMaHUSI IIEHHOCTH
XUMUYECKUX 3HAHUU JI BBIPAOOTKH DKOJIOTMUECKH I€JeCO00pa3HOro MoBeleHUsl B ObITY U
TPYJOBOM NEATETLHOCTH B LIETSAX COXPAHEHUSI CBOETO 3JI0POBbSl U OKPY>KAIOIIEH MPUPOIHON
Cpenpbl;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHIIIEr0 00yUeHHUS.

OO1ee 9MCIO0 9acoB, OTBENEHHBIX IS M3YyYEHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 4yacoB (2 yaca B HeJen0), B 9 kiacce — 68
yacoB (2 4aca B HEJIENIO).



COJEPXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumun. Ponp XvmMuM B KWU3HU 4YelIOBEKa. XUMHS B CHCTEME HayK. lena u
BellecTBa. DU3MUECKUE CBOMCTBA BEIIECTB. ATrperatHoe cocTosiHue BemiecTB. llonstue o
METOJIaX MO3HaHUs B XUMUU. YKCThie BeniecTBa U cMecu. CriocoObl pa3ieieHus: CMeceil.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJBI XHUMHYECKHUX DJIEMEHTOB.
[IpocThie U CIIOKHBIE BelECTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas (Gopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTtaBa BemlecTB. OTHocuTenbHass aroMHas Macca. (OTHoOcUTeENbHas
MOJIEKyJsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KommuectBo BemectBa. Monbs. Monspaas Macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
Yyuca CTPYKTYPHBIX €uHUIL BeriecTBa. Pacu€Trl mo hopMynam XUMUYECKUX COCTUHEHUI.

Ou3NUecKue U XMMHUUYECKUE SBJICHUS. XHUMHUYECKas peakuus U e€ NpHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeIIECTB. XHUMHUECKHE ypaBHeHHMs. Kiaccuduxamuss XUMUYECKUX
peakiuii (CoeIMHEHMs, pa3JIOKEeHUSs, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCY0H, mpaBuUiiaMi pabOThl B Ja0OpaTOpUu U MpuéMamu
oOpailleHus ¢ J1abopaTOPHbIM O0OPYJTOBAaHUEM, U3YUEHHUE U ONMUCaHHe (PU3NUYECKUX CBOMCTB
00pa3o0B HEOPraHMYECKUX BEIIECTB, HaOMIOJeHHEe (U3NYECKUX (TIJIaBJIEHUE BOCKA, TasHUE
JbJa, paCTUpAHUE caxapa B CTYIIKE, KUIICHHE U KOHJIEHCAIMs BOJIbI) U XUMUYECKUX (TOpEeHue
CBEUH, MPOKAJIMBAHME MEIHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHUCIOTOW) SIBICHUM,
HAOJIOZICHUE ¥ OIKCAaHUE TMPU3HAKOB MPOTEKAHUS XHUMHYECKUX peakiuil (pasiiokKeHHue
caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapwisi, pa3ioXKeHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoJeHCTBHE kele3a ¢ pactBopoM cosr meau (II), nuzyuenue
CIOCOOOB pa3feNieHHuss CMEeCe: C TOMOIIbI0 MarHuTa, (QUIBTpPOBAHHWE, BhHINIApHUBAHUE,
TUCTWILISALUS, XpoMaTtorpadus, MPOBEICHHE OYUCTKH TOBAPEHHON COJIM, HAOIIOJCHUE U
OTNMCAaHUE PE3YJIbTATOB MPOBEIACHHUS ONbITa, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS! MacChl,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. Kucinopoa — aieMeHT UM MpoCTOe BEIIECTBO.
Haxoxpaenue kuciaopoga B mpupoje, (pusnueckne M XUMHUYECKHE CBOWCTBA (peakiuu
ropeaus). Oxcupael. I[lpumenenue xkucimopoga. CrnocoObl TONMy4YeHUs] KHUCIOpoAa B
npabopaTopuu U npomsiluieHHOCTH. KpyroBopot kuciopoaa B npupoze. O30H — aioTporHas
MOAU(pUKALINS KUCIOPO/IaA.

TemnoBoit 3¢h¢deKT XUMHUYECKON peakuu, TEPMOXMMHYECKHUE YPaBHEHHS, HK30- H
SHAOTEPMUYECKHE pPeakiuu. TOIIMBO: Yrojib M METaH. 3arpsi3HEHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO A (DeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bomopon — »s1meMeHT M mpocToe BeuecTBO. HaxokneHue Boxopona B IPUPOJAE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyueHust. Kucnorel u conu.



Momnsipablit 00bE€M ra30B. Pacuérsl 10 XUMHUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJAbl. Boma kak pactBoputesib. PactBopbl. HaceimeHHesie u
HEHACBHILIEHHBIE PAaCTBOPHI. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBasi J10Jsl BEIIECTBA B
pacTBope. XuMuueckue cBoicTBa Bojbl. OcHOBaHMS. Posib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJIbI B IpUPOJIE. 3arpsi3HEHUE MPUPOJIHBIX BOJ. OXpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukarnus neopranmdeckux coemuHeHui. Oxcuabl. Knmaccuduxarus OKCHIOB:
coneoOpasyromiiue (OCHOBHBIE, KHUCIOTHBIE, aM@oTepHble) U  Hecojeobpaszyrolue.
Homenknatypa oxcuuoB. @Pu3NUECKHE W XHUMHYECKHE CBOWCTBAa OKCuAOB. [lomydenue
OKCH/JIOB.

OcunoBanus. Kiaccudukanus ocHOBaHWIA: IIENOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanui. Ou3nuecknue M XUMUYECKHME CBOMCTBA OCHOBaHUU. Ilomyudenue
OCHOBaHUHU.

Kucnotsl. Kinaccudukanus kucnot. Homenknarypa kuciaor. @usnueckue U XUuMHUECKUE
cBoicTBa KUCoT. Psan aktuBHocTH MeTasuioB H. H. bekerosa. [lonyuenune kucmuor.

Conu. HomeHnknarypa coneil. @usnueckue U XuMuieckue cBoiictBa coseil. [lomyuenue
coJIei.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMNPEACICHUE COAEPkKAHUS KHUCIOpOoJa B BO3AYyXE, TMOIYyYECHUE,
cobupaHue, pacrio3HaBaHUE M U3YUYEHHE CBOMCTB KUCIOPOJa, HAOIIOICHUE B3aUMOCHCTBUS
BEILIECTB C KHUCIOPOJAOM U YCJIOBUS BO3HMKHOBEHMSI M NpPEKpalleHUs TOpeHus (mokapa),
O3HAKOMJIEHHE C OoO0pa3llaMd OKCHJIOB M OIKMCAHHE WX CBOMCTB, MOJy4YeHHE, coOUpaHue,
pacro3HaBaHWe W H3Y4YEHUE CBOWMCTB BOjJopoAa (TOpeHHE), B3aUMOJEHCTBHUE BOJIOPOJA C
okcugoMm menu (I1) (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIOJCHHE OOpa3IoB
BEILIECTB KOJIMYECTBOM 1| MOJIb, HCCIEIOBaHUE OCOOCHHOCTEH pacTBOPEHUSI BEIIECTB C
PA3JIMYHON PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE PACTBOPOB C OMNPEAECIEHHON MAacCOBOU JOJIEN
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJICUCTBHE BOJbI C MeTa/llaMd (HaTpUeM W KaJblUEM)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), MCCIEIOBAHUE OOpa3lloB HEOPTraHWYECKHUX
BEII[ECTB PA3JIMYHBIX KJIACCOB, HAOIO/IEHNE U3MEHEHHUSI OKPACKH WHIAMKATOPOB B PacTBOpax
KUCJIOT M WIeJouYeid, u3ydeHue B3aumopeicTBus okcuaa menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCIOT C MeETaJUIlaMH, pPEaKlHil HEeUTpaln3aluH, MOJTYYEHHUE HEePACTBOPUMBIX
OCHOBaHHWM, BBITECHCHUE OJHOTO MeTaula JPYTMM W3 pacTBopa COJIM, pPEIICHUE
AKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «BakHEeHIne KJIacChl HEOPraHUYECKUX COCTUHEHUI.

[Mepuoauueckuii 3akoH u Ilepuoauyeckas cucrema xumudeckux iemenros 1. U.
MenaeJieeBa. Crpoenne aTOMOB. Xumuueckas CBSI3b. OxucauTeNbLHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH

[lepBbie MOMBITKA KIacCU(PHUKAIIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE M IIETIOYHO3EMEIIbHbIE METAIIbI, TaJOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHbBIE OKCUIBI U TUAPOKCHU/IBI.



ITepuonnueckuin 3akoH. llepuommyeckass cucremMa xXumu4deckux dyemeHToB [, .
MenneneeBa. Koporkonepuoanas u anuHHonepuoaHas dopmbl [leproanueckoit cucTeMbl
xumuuecknx sneMeHToB . M. MennpeneeBa. Ilepuonbl u rpynmbl. OU3NYECKUN CMBICI
MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. HM3otombl. OnekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB IMepBbIX 20 XUMHUYECKHUX 3yeMeHTOB lleproauueckoit
cucteMmsl [[. 1. MenneneeBa. XapakTEpUCTHKA XUMHUYECKOTO JIEMEHTA IO €r0 MOJIOKECHUIO B
[Tepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAITTUMYECKUX
Y HEMETAJJIMYECKUX CBOMCTB MO IPyIaM U MEPUOJIaM.

3Hauenue Ilepuoguueckoro 3akoHa u Ilepuoguyeckoil CHUCTEMBI XHUMHUYECKHX
AJIIEMEHTOB ISl Pa3BUTHUS HayKHu U npakTuku. 1. 1. MenaeneeB — yu€HbIN U IPaKIaHUH.

XUMHYECKass  CBS3b. KoBanentnas  (mojsipHas ¥ HEMOJSIpHAs) CBSI3b.
DIJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAaHOBUTENIBHBIE peakuuu. IIporecchl
OKMCJICHHUSI M1 BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yyeHre oOpasIloB BEIICCTB META/UIOB M HEMETAJNIOB, B3aMMOJCHCTBHE THIPOKCHIA
UHKA C paCTBOPAMU KHCJIOT U IIEJIO0YEH, IPOBEAEHUE ONBITOB, WILUTIOCTPUPYIOIIUX MTPUMEPHI
OKUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA (TOPEHHE, PEAKIIUU PA3JIOKEHUSI, COCTUHECHMUS ).

MesicnpeomemHuuwle céasu

Peanuzanyst MEeXINpPeIMETHBIX CBS3€H MPU U3YUYEHUU XUMHH B 8 KJIaCCE OCYILECTBIACTCS
Yyepe3 HCIOJIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX IIOHATHA, TaK M TIOHATHUH,
SABJIAIOIINXCA CUCTEMHBIMHU JIJISI OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC IOHATHS: HAy4HBIM (akT, THUIIOTE3a, TEOPHs, 3aKOH,
aHajau3, CHUHTE3, KiIaccupukanus, NEePUOJAUYHOCTh, HAOMIOJEHUE,  IKCIICPUMEHT,
MO/JICTUPOBAHUE, U3MEPEHUE, MO/JIEIb, SIBJICHUE.

®dusuka: marepus, aToM, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHWJ, H30TOIIHI,
PaIMoOaKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUM 3apsii, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSTHHE BEIICCTBA, ra3, (GU3NUYCCKUE BEIWYMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, TIJIaHETHI,
3BE3161, CoJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rumpocdepa, MHHEpadbl, TOPHBIE TOPOAbI, IOJE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHsA

Ilepnognuecknit 3akoH. Ilepnommueckas cucrema xmmudeckux daeMmeHTtoB JI. M.
MenpneneeBa. CTpoeHune aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKHX
JIEMEHTOB INEPBBIX TPEX MEPUOJIOB, KNS, KAJIbLUSI U UX COCIAUHECHUH B COOTBETCTBUU C
II0JIOKEHUEM 3JIEMEHTOB B [lepnoanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.



CrpoeHune BelecTBa: BHBI XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEHIECTBA OT THUMNA KPUCTAUIMYECKOW PEIETKH M BHUJIA XUMHUYECKOUN
CBSI3H.

Knaccudukanys u HOMEHKJIATypa HEOPTaHWYECKUX BEIMICCTB. XMMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCSA K PA3JIMYHBIM KJIACCAM HEOPTaHWYECKUX COCAWHEHUW, TEHETUYECKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanys XuMAudecKuX peakiuii o pa3IMdHbIM MIPU3HAKaM (10 YHCITy U COCTaBy
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3G (dEKTy, MO0 H3MEHEHUIO CTeneHen
OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, M0 yYaCTHUIO KaTaau3aropa). JK30- U
SHIAOTEPMUYECKHE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumMudeckoi peakiuu. [loHsTue 06 0OpPaTUMBIX U HEOOPATUMBIX
XAMHUYECKUX peakiusax. [[oHATHE O rOMOre€HHBIX M TE€TEPOTreHHBIX peakuusax. [loHsTue o
katanuse. [loHsaTtne o0 xumMuueckoM paBHOBecHH. DakTOpbl, BIUSIOMIME HA CKOPOCTh
XAMHUYECKOMN PEAKIIMU U MOJIOKECHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUU, SJIEKTPOHHBIM OallaHC OKHCIUTEIbHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBiIeHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii ¢ UCMOIb30BaHUEM METO/a JIEKTPOHHOTO OajaHca.

Teopust NEKTPOIUTUYECKON AUCCOLUALMN. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MEXaHU3M [IHCCOIMAIIMU BEIIECTB C PA3JIUYHBIMU BUAAMHU XUMHYECKOW CBSI3H.
Crenenb qucconuanuu. CUiabHbIE U Cl1a0ble SJIEKTPOIUTHI.

Peakuuu noHHoro oomeHa. YCioBUsl IPOTEKaHUS PEaKIMii HOHHOTO OOMEHa, TOJTHbIE 1
COKpAaIllEHHbIE NOHHBIE ypaBHEHUs peakuuii. CBONCTBa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MPEACTaBICHUM 00 3JIEKTPOJUTUYECKON aucconmanuu. KadecTBEHHbIE PEaKIIMM Ha HOHBI.
[TonsiTHIE O TUIPOU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISMHU KPUCTAUIMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB —
METaVIOB M HeMeTalyioB (rpadura M ajiMasa), CJIOXKHBIX BELIECTB (XJOpUJa HATpPHs),
MCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW PEAKIHUU OT BO3JICUCTBUS Pa3IMYHBIX
(bakTOpOB, UCCIIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLECCa AUCCOLMALINU
KHUCJIOT, IIETo4e U coieil (BO3MOXKHO KCIOJIb30BAHHE BHJIEO0 MaTEPHUAOB), MPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPU3HAKUA TIPOTEKAHUS PEaKIMil HOHHOTO oOMeHa (0O0pa3oBaHue
ocajiKa, BBIJEICHHE Ta3a, O0O0pa30BaHHUE BOJbBI), OMNBITOB, HWUIIOCTPUPYIOMINX MPUMEPHI
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKIid (TOpeHue, peakiiuu pa3aoKeHUs, COCTUHEHUS ),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMONIBI0 KAUYECTBEHHBIX PEAKIHMI Ha HOHBI,
pELIEHNE SKCIIEPUMEHTANIBHBIX 3a/a4.

HemeTaJuibl 1 MX cOeIMHEHUS

OOmast xapakTepucTtuka ramoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIE
creneHn okucieHus. CTpoeHue u (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XVWMHUYECKHE CBOMCTBAa Ha MpUMEpE XJIopa (B3aMMOAEICTBUE C METaUIaMH, HEMETAJUIAMU,
niesnioyamu). XnopoBojopos. ConsiHash KUCJIOTa, XWMHUYECKHE CBOMICTBA, IMOIYy4YEHUE,



npumeHenue. JlelicTBue XJiopa M XJOPOBOAOPOJIa Ha OpraHu3M 4elioBeka. BakHeiiiiue
XJIOPHUJIBI M X HAXOXKJIEHUE B IPUPO/IE.

OO6mast xapakrepucThka 3yeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucienus. CTpoeHne U (GU3HUecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJIa U cepbl. AJITOTPONHbBIE MOIU(UKAIIMH KUCIOPOAa U cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBoAOpO/, CTpoeHHE, (PU3UUECKHEe M XUMHUYECKHEe cBOMCTBa. OKCHABI cephbl Kak
NPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KHUCIIOTa, PU3NUECKUE U XUMHUECKHUE CBOWCTBA
(oOmme Kak MpeACTaBUTENS Kjacca KUCIOT U creuuduueckue). XUMHUYECKUE PEaKIuu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJydeHUs cepHo KuciaoTel. [IpumeHeHue
cepHoii kucaoTel. ConM CepHOM KHCIOThI, KadeCTBEHHAasi peaklus Ha Cylb(aT-uoH.
HaxoxzaeHnue cepbl U €€ cCOeqUHEHUM B MpHpoje. XUMHUECKOE 3arpsA3HEHUE OKpYKarollen
CpeIbl COCAMHEHUSMHU Cepbl (KUCIOTHBIC HOXAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro NPeIOTBPAILICHHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHM OKUCICHHs. A30T, pacnpoCTpaHEHHE B NpUpoje, (U3NYECKUE U
XUMHUYecKrue cBoicTBa. KpyroBopor azora B mnpupoje. AmMMuak, €ro (uU3NYECKUe u
XUMUYECKHUE CBOMCTBA, ModydeHue W mnpumeHeHue. Coiau aMMOHMS, UX (PU3NYECKHE U
XUMHUYECKHUE CBOMCTBA, MpuMeHeHHe. KadecTBeHHas peakivs Ha MOHBI aMMOHHMs. A30THas
KHCTIOTa, €€ ToaydeHue, (U3nYecKue W XMMHUYECKHe CBOWCTBA (00IIME KaK MpeICTaBUTENS
KJlacca KHUCIIOT U cnenuduaeckne). Vcnonap3oBaHrne HUTPATOB U COJCH aMMOHHSI B KaueCTBE
MUHEPATBHBIX YIOOpeHMA. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeNMHEHUSIMU
a3oTa (KUCJIOTHBIE JOXKAW, 3arpsA3HEHHE BO3Ayxa, NOuBbl U BojxoémoB). Docdop,
aioTponHeie  Moaudukanuu ¢dochopa, GuU3MUECKHEe U XUMUYECKHE CBOMCTBA. OKcua
dochopa (V) u dochopHas kuciaora, GU3MIECKUE W XUMHYECKHE CBOMCTBA, IOIyUYCHHE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YI00PEHHIA.

OOmast xapaktepucThka 3yeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENICHH OKUCIICHUS. Y TJIEpPO/l, AJTIOTPOITHBIE MOAU(PHUKAIINH, PACTTPOCTPAHECHNE
B npupoje, (GU3MYecKue W XUMHUUYECKHe CBoucTBa. AncopOiusa. KpyroBopor yriepona B
npupone. Okcuapl yriepona, nx (GU3nUecKue U XUMUYECKHUE CBOMCTBA, ACHCTBHE Ha KUBBIC
OpraHMU3MBI, MOJYYEHHE U MPUMEHEHHE. DKOJOTHYEeCKHe MPOOJIEeMBbl, CBI3aHHBIE C OKCHIOM
yraepoga (IV), rumote3a rino0anpbHOTO TMOTEIJICHUS KiIMMaTa, MAapHUKOBBIN dS(QexT.
VYronpHast kucinota U e€ COiM, MX (PU3MUECKHME M XMMHUYECKHE CBOWCTBA, MOJIyY€HUE U
npuMmeHenne. KadecTBeHHasl peakuus Ha KapOOHAT-WOHBI. Vcmonp3oBaHWe KapOOHATOB B
OBITY, MEIMIIMHE, TIPOMBIIIUICHHOCTH U CEIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHMYECKUX BEILECTBAX KaK O COCMHEHUSX yriepoja
(MeTaH, STaH, OSTUJIEH, alleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas Kuciota). [Ipupoanbie
UCTOYHHUKHU YTJIEBOAOPOIOB (yrojib, IPUPOAHBIN ra3, HePTh), IPOAYKTH HX MepepaboTKu
(OeH3mH), WX poiib B OBITY W NPOMBINUICHHOCTH. [loHATHE O OWOJOTWYECKH Ba)KHBIX
BEIIECTBAaX: JKHUpaX, Oelkax, YriieBoJax — M UX POJHM B JKM3HM 4YeloBeka. MartepuaiabHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCIMHEHU.



KpemHuuii, ero ¢Qusnyeckue M XUMHUYECKHUE CBOKICTBA, MOJYyYEHHUE U NPUMEHEHHE.
CoenuHenust kpeMHusi B mpupojge. O6mme npencraBieHus o6 okcuae kpemuus (IV) wu
KpeMHUEeBOU KuciioTe. CWIMKAThl, WX MCHOJIb30BAHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxwuelie cTpouTenbHbIE MAaTepUalibl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, KeJle300€TOH.
[IpoOGnembl 0G€30macHOTO HWCMOJB30BAHMSI CTPOMTEIBHBIX MAaTEPUATIOB B IOBCEIHEBHOM
KU3ZHU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3iioB HEOPTAaHUUECKHUX BEIIECTB, CBOMCTB COJIIHON KUCIIOTHI, TPOBEICHUE
KaueCTBEHHBIX PEAKIIUN Ha XJIOPUA-HUOHBI U HAOIIOACHUE IPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromye PU3NYECKre U XUMUYECKHUE CBOMCTBA rajloreHOB U UX COSTUHEHUMN (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), O3HAKOMIIEHHE C O0Opa3liaMH XJIOPUIOB (TaJIOT€HH]IOB),
O3HAKOMJIEHME C oOOpa3namMu cepbl U €€ COCAMHEHUAMH (BO3MOXXHO HCIOJIb30BAHUE
BHUJICOMATEpUAIIOB), HAOIIOJICHHE TMpolecca OOYriauBaHWs caxapa TMOJ JACHCTBHEM
KOHLEHTPUPOBAHHOM CEPHOM KHCIIOThl, HM3yYEHHE XHMHUYECKHX CBOMCTB pa30aBIE€HHOI
CEepHOW KHCJIOThI, MPOBEJACHHE KAaYeCTBEHHOM peakiuu Ha cyinbhaT-uoH U HaOII0JeHUE
npu3HaKa e€ MpOTEeKaHMs, O3HAKOMJICHHE ¢ (U3UYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa u ux
COCIMHEHUM (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpPHAIOB), 0Opas3llaMu a30THBIX U
dbochopHbIX yHOOpEeHH, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YYCHHE CBOWCTB
aMMMaKa, MPOBEJICHUE KAYECTBEHHBIX peakiuii Ha MOH aMMOHUS U (ochaT-uoH U U3yYCHUE
MPU3HAKOB WX NPOTEKAHUSA, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOMW A30THOM KHUCIOTHI C
MEIbIO (BO3MOKHO UCIIOJIb30BaHUE  BHJIEOMATEPHUAIOB), M3y4deHUE  MOJEJeHn
KPUCTAJUIMYECKNX pemETOK anmasa, rpadura, (ysiepeHa, 03HAKOMIIEHHE C TIPOIECCOM
aJcopOIMK PacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM MPOTHUBOTasa,
MoJIy4eHHue, cCoOUpaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YTJIEKUCIIOTO ra3a, MpoBEJICHUE
KaueCTBEHHBIX pEAKIMHA Ha KapOOHAaT W CHJIMKAT-UOHbI M M3YyYECHHE TPU3HAKOB HX
MPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKIMEW CHJIMKATHON MPOMBIIIJICHHOCTH, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe «BakHenIIne HeMeTaulbl U UX COCAMHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6masi xapakTepUCTHUKA XUMHYECKMX DJEMEHTOB — METAJIOB HAa OCHOBAaHUMU MX
nojiokeHus B Ilepuoguueckoi cucreme xumuueckux siiemeHToB . M. Menaeneea u
ctpoeHusi aromoB. CTpoeHne MeTauioB. MeTauinueckass CBA3b M METaJUIMYEcKas
KpUCTAJTMYECKAsl pelIETKa. DIEKTPOXUMHUYECKUN psii HaNpsHKeHU MeTaimioB. dusnueckue
U XMMHYECKHE CBOMCTBa MeTaiioB. OOmue crnocoObl nojydeHuss MetauioB. [lonstue o
KOPPO3UU METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBel (CTaidb, YyTYH,
JTIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTaNIBl: TOJIOXKEHNUE B [leproauyeckor CUCTEME XMMHYECKUX DJIEMEHTOB
J. W. MenngeneeBa, CTpoeHHME HMX aTOMOB, HaxOXIe€HHE B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIIBI U TUAPOKCUABI HATPUS U
kanus. [[pumeHeHne menoYHbIX METAJUIOB U KX COCIMHEHHUM.

[IlemoyHO3eMENBHBIE METAJUIBI MAarHUM W Kalblyii: mosiokeHue B Ilepuonmueckon
cucreMe xuMHuueckux syeMeHToB [[. M. MenneneeBa, CTpO€HHE UX aTOMOB, HaXO0XKJICHUE B



npupose. PU3nyecKnue 1 XuMUYECKUE CBOMCTBA MATHUS M KAJIbLIUSA. BaxkHenmme coeAuHeHus
KaJblus (OKCUM, TUIPOKCU, CONH). JKECTKOCTH BOABI U CLIOCOOBI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B llepuomuueckor cucteMe XUMUYECKuUx aieMeHToB [l. .
MengeneeBa, CTpOCHME aToMa, HaxoXxAcHHWe B mpupoae. Dusznveckue M XUMHUYECKHUE
CBOMCTBa aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUIA W TUAPOKCH/IA aTFOMUHHS.

Kenezo: mnonoxenue B Ilepmoamyeckoit cucremMe XuMHuueckux 3ymemMeHtoB [[. U.
MenpaeneeBa, CTpOCHME aToMa, HaxoXxAcHHe B mpupore. Dusznueckue M XUMHUYECKHUE
cBoicTBa xene3a. Oxcuipl, ruapokcuasl u conu sxkenesa (II) m xenesa (III), ux cocras,
CBOWCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMM METaJUIOB U CIIaBOB, UX (PU3NYECKUMH CBOWCTBaMH,
U3YUYEHUE PE3YJIbTATOB KOPPO3UHM METAIOB (BO3MOXKHO HCMOJIb30BAHUE BUIEOMATEPUAIIOB),
OCOOCHHOCTEH B3aMMOJICHCTBUSL OKCHJA Kajlbllud MW HATpus C BOJOM (BO3MOXKHO
UCIIOJIB30BaHUE BHUJACOMATEPHUATIOB), MCCIEIOBAaHUE CBOWCTB KECTKOW BOABI, IMpolecca
rOpeHusl kelie3a B KHUCIOpoJe (BO3MOXKHO MCIIOJIb30BAHHUE BUJIEOMATEPHUANIOB), MPU3HAKOB
MPOTEKAHMS KAYECTBEHHBIX PEAKIIMil HA MOHBI: MarHus, Kajablusl, aJllOMUHUSA, [IMHKA, )Kee3a
(IT) u xenesza (II1), mequ (I1), HaGnroAeHNE U OMMCAHUE MPOLIECCOB OKPAITUBAHUS TIJIAMEHU
MOHAMHU HaATpHsl, Kalusg U Kajblus (BO3MOXKHO UCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
uccieaoBanue aM(pOoTepHbIX CBOMCTB TUAPOKCHIA AIFOMUHUS U TUJIPOKCUJIA [IUHKA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe «BaKHEUIIINEe METAIUIBI U UX COCTUHEHUS.

XHUMHUA M OKpPY:KaoUIas cpeaa

BemectBa u Marepraisl B IOBCEIHEBHOW )KU3HU YEJIOBEKA. be30m1acHOE UCIIOJIb30BAHUE
BEIIECTB W XMUMHUYECKUX peakiuii B ObiTy. [lepBas moMoImp mpu XUMHUYECKHUX OXKOTax H
OTPaBJICHUSIX.

XUMHUECKOE  3arps3HEHHE  OKpyXkaromied cpenbl  (MpefenbHas — JOMycTHUMas
KOHLIeHTpalus BewecTs, aanee — [1JIK). Ponb XuMuu B pelieHnn 3KOJI0TMYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

H3y4eHHe 00pa3loB MaTEpUaIOB (CTEKJIO, CTUIABbI METAJIOB, MOJUMEPHBIC MaTepUAIIbI).

Mexcnpeomemmnoie ceazu

Peanuzanust MeXIpeaAMETHBIX CBA3EH MPU U3YUYEHUH XUMUU B 9 KIlacCe OCYIECTBISIETCS
4yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX TMOHSATHUW, TaK W TOHSATHH,
ABJISIFOLIMXCS CUCTEMHBIMU JIJT OTJIEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: HAy4YHBIM (pakT, TUIOTe3a, 3aKOH, TEOpHSs,
aHajau3, CHUHTe3, KiIaccudukanus, TEepPpUOJAUYHOCTh, HAOIIOJEHUE,  JKCICPUMEHT,
MOJICIMPOBAaHUE, H3MEPEHUE, MOJIeb, SBJICHUE, MAPHUKOBBIA A(P(PEeKT, TEeXHONOorus,
MaTepUaIbl.

®usuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaIUOAaKTUBHOCTh, MOJIEKYJIA, OJJEKTPUYECKUU 3apsili, NPOBOJHUKH, MOJYIPOBOJHUKH,
TUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAIIMYECKas pEIIETKa, CIUIaBbl, (PU3MUYECKUE BEIUYMHBI,
€AUHULIBI U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJHIIE.



buonorus: gorocunTes, Apixanue, 6mocdepa, s3KOCUCTEMA, MUHEpAIbHBIE YI00pEeHHUS,
MUKPOAJIEMEHTbI, MAaKPO3JIEMEHTHI, MUTATENbHbIE BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MHHEpPadbl, TOPHbIE TMOPOIbI, IOJE3HBIC
HCKOTaeMbIE, TOILJIUBO, BOJTHBIE pecypchl.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 10 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JJUUYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMBbl OCHOBHOTO 00IIEero oOpa3oBaHUs
JOCTHTAIOTCSI B XOJ€¢ OOyYeHHS XUMHUU B €IWHCTBE YyYeOHOW M BOCIUTATEIHHOU
JESTETPHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUUCKHMH COIUOKYJIBTYPHBIMH U
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, MMPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMHU
MIOBEJCHHUS U CITOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHSA U COIHATH3AIIUN
00yJarommxcs.

JIMIHOCTHBIC PE3yJIbTAaThl OTPAYKAIOT TOTOBHOCTHh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOU TTO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIUN M PACIIUPEHUE OTBITA EATCILHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH.

1) naTpHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHHWSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HayqYHOMY HACJICIUIO, TOHUMAaHMsI 3HaYCHUSI XUMHYECKONH HAyKHU B KMU3HU COBPEMEHHOTO
obmiecTBa, CHOCOOHOCTH BJIAJIETh JIOCTOBEpHOM HWH(OpMammein o  MepeaoBhIX
JTOCTHKEHUAX W OTKPBITHSAX MHPOBOM M OTEYECTBEHHOM XHWMMH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABJICHHS O COIMAIIBHBIX HOPMaX M MpaBUIaX MEXKIMYHOCTHBIX OTHOIIECHUH B
KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, y4eOHO-
HCCIICIOBATEIIbCKON, TBOPYECKOM W JPYyrUX BHAAX JESITCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOM COBMECTHOM JIEATEIIbHOCTH MPHU BBITTOJTHEHUN YUE€OHBIX, TO3HABATEIIbHBIX
3a/1a4, BBIMOJHEHUH XHUMHYECKHUX OKCICPUMEHTOB, CO3JIaHMM Y4YeOHBIX TPOEKTOB,
CTpEMJICHUS K B3aWMOIIOHMMAaHUIO M B3aUMOIIOMOIIM B TMPOIECCEe ITOM YyUICOHOM
JeSATETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHNE W TIOCTYIKH CBOMX TOBApPHILEH C
MO3WIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM C VYYETOM OCO3HAHUS TOCIICICTBUN
MTOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHUYECKHE TIPEJCTABICHUS O BEHIECTBE W XHUMHUYCCKOM PEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIONINE OCHOBY JIJIS
MOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS TPHUPOBI, B3aUMOCBS3SIX YCIOBEKA C NMPUPOAHOU CPEIoH, O
POJIM XMMUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEJILHBIC MOTHBBI, HAIIPaBJICHHBIC HA IMOTYYCHUE HOBBIX 3HAHHWH 10 XUMUH,
HEOOXOIMMBIC IS OOBSICHEHHsI HAOJII0IaeMbIX MPOIIECCOB U SIBJICHUM, TTO3HABATEIHHOM,
MH()OPMAITMOHHONW M YUTATEIbCKOW KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON



paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOU, MTOCTYITHBIMU TEXHUYECKUMU
cpelncTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTU;

UHTEpEC K 00YUYEHHUIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CITIOCOOHOCTh
K caM000pa30BaHMIO, IPOEKTHOW M MCCIEIOBATEIbCKON NESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEUIIIEM;

4) dpopmMupoBaHHSs KYJIbTYPbI 310POBbSI:

OCO3HAHWE LEHHOCTU W3HU, OTBETCTBEHHOTO OTHOUIEHHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKHM Ha 3JI0pOBBIM 00pa3 >KU3HH, OCO3HAHHUE TMOCJIEACTBUI U HEMPUSATUE BPEIHBIX
npuBbIUEK  (YIMOTpeOJEHUST  alKorojsi, HApKOTHUKOB, KypeHHUs), HEOOXOJUMOCTH
coOJII0/IeHHs MTpaBUil 6€30MacHOCTH MPU OOPAIICHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY
U pealbHOU )KU3HH;

5) TpyA0OBOr0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY H3y4YeHHUIO MNpodeccuit U TpyAa paziMdyHOro poja,
YBOXEHHUE K TPYAY M pe3ysbTaTaMm TPYJIOBOM AEATEIBHOCTH, B TOM YHCIIE HAa OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHUN 1O XMMHUHU, OCO3HAHHBIA BBHIOOP WHAUBUIYATBHOMN
TPACKTOPUHM TMPOJIOJDKEHUST 00pa3oBaHUsl C y4y€TOM JIMYHOCTHBIX HHTEPECOB W
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHEHIHOU
MpoEeCCUOHANILHON JIEATETLHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUN, TOTOBHOCTH
aJanTUPOBATHCS B MTPOPECCUOHAIBHOU Cpeie;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPHUPOJIC KaK MCTOYHUKY >KU3HU Ha
3emMie, OCHOBE €€ CYIIECTBOBAHHUS, NMOHMMAHHE LIEHHOCTH 3I0POBOTO M 0E€30MacHOro
oOpaza U3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJIEHUSI TMpaBWil 0€30MacHOTO
MoBeJICHUS Tpu paboTe C BEIIECTBaAMU, a TAK)KE B CUTYAIIHMSIX, YTPOXKAIOIIUX 3JJOPOBBIO U
YKU3HU JTIOIEH;

CITOCOOHOCTH TIPUMEHSITh 3HAHUSI, TTOJTy4aeMble TIPU M3YUYCHUN XUMUHU, JJIS PEIICHUS
3a/1a4, CBS3aHHBIX C OKpYXKAIOWIEW MPUPOAHOM CpENOW, Uil TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYJbTYPhl, OCO3HAHUS TJI00ATIBHOTO XapaKTepa dKOJOTHYECKUX MpoOeM
U IIyTE€U UX PEUIEHUS TOCPEACTBOM METOJI0B XMMHUH, 3KOJIOTHYECKOTO MBILIJICHUS], YMEHHUS
PYKOBOJCTBOBATHCS UM B ITIO3HABATEIbHOM, KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMbIE I8 (POPMUPOBAHUS
MHUPOBO33pEHHUsI OOIIeHayYHblEe TOHATHS (3aKOH, TEOpHs, NPHUHIUI, THUMNOTEe3a, (akT,
CUCTEMA, IPOLECC, HKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJB3YIOTCS B E€CTECTBEHHO-
HAyYHBIX y4eOHBIX MpeIMETax W MO3BOJISIIOT Ha OCHOBE 3HAHUN U3 3THUX MPEAMETOB
dbopMUpOBaTh MpPEJCTaBICHUE O LEJIOCTHOW HAyYHOW KapTHUHE MHUpa, U YHUBEpCAJIbHbIC
yueOHble AeicTBUs (MO3HABaTENbHbIE, KOMMYHUKAaTHUBHBIE, DPETYJISTUBHBIE), KOTOPHIE



o0OecnieunBarOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITENIbHOMY IUIAHHUPOBAHUIO U
OCYILIECTBIICHUIO YUEOHOH 1E€ATEIBHOCTH.

ITo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHUS NPU OCBOCHUM 3HAHUU:
pacKpbIBaTh CMBICI XHMHYECKUX MOHATHH (BBLACJSATH WX XapaKTEepHbIE IPU3HAKH,
YCTaHaBIMBAaTh B3aMMOCBSI3b C JIPYTUMH TOHSATHSMH), HCIIOJIB30BaTh MOHATHS IS
OOBSICHEHHSI OTHETbHBIX (PAKTOB W SIBICHUN, BBHIOMPATh OCHOBAHUS W KPUTEPUU IS
KJacCCU(PUKALMM XUMUYECKUX BEIIECTB M XUMHUYECKMX pEaKLUWW, YCTaHaBIUBAaTh
PUYUHHO-CJIEICTBEHHBIE CBA3M MEXIYy OOBEKTaMU HU3YYEHHUS, CTPOUTHb JIOTUYECKHUE
paccyxaeHus (MHAYKTUBHbBIE, JEAYKTUBHBIC, II0 AaHAJOTWH), JeJlaTh BBIBOJABI U
3aKIIOYEHUS;

YMEHUE MNPUMEHATbH B NpoLEcce MO3HAaHUS MOHATUS  (MpPEeIMETHhIE U
METaIpeAMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENN, HCIIOJIb3yEMble B XHUMHH,
npeoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMBIE B XUMHUU MOJIETbHBIE MPEIACTaBICHUS —
XUMHUYECKUN 3HAK (CHMBOJ 3JIEMEHTAa), XUMUYecKasi (opMyJia U ypaBHEHUE XUMHUYECKOM
peakiuuu — MpH pelIeHUH Y4eOHO-TIO3HABaTENIbHBIX 33/ay, ¢ Y4ETOM ATHX MOJEJIbHBIX
IIPEICTABICHUN BBIABIATE M XaPAaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKU H3yYaeMBbIX
OOBEKTOB — XMMHUYECKHX BEIIECTB M XHUMHYECKUX PpPEAaKUUM, BBIABIATH O0OIINE
3aKOHOMEPHOCTH, TNPUYMHHO-CIEACTBEHHBIE CBSI3M M MPOTHUBOPEYUS B H3yYaEMBbIX
Mpolieccax U SIBJICHUSX.

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

YMEHHUE HUCIOJIb30BATh TOCTABIEHHBIE BOIPOCHI B KAY€CTBE MHCTPYMEHTA MTO3HAHUS,
a TakXKe B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

npuoOpeTeHre OmblTa MO I[JIAaHUPOBAaHWIO, OpraHM3alMM U MPOBEACHUIO
YUYEHHUYECKUX IKCIEPUMEHTOB, YMEHUE HAOJIOAATh 32 XOJOM MPOLECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATh €0 Pe3yibTaT, (POPMYyIUPOBaTH OOOOILEHNS U BBIBOJBI MO pe3yJibTaTaM
MPOBEAEHHOIO OMBITA, UCCIEAOBAHMS, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Pabora c nndopmanueii:

yMEHHE BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh UHPOPMALIMIO PA3TUUYHBIX
BUJIOB U (OpM TpeacTaBiICHUS, TMOIYYaeMYIO M3 pa3HbIX MCTOYHHUKOB (HAy4HO-
NOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJIEP)KaHHUs, CIpPaBOYHbIE MOCOOUS, PECYpChI
WNHuTepHeTa), KpUTUYECKH OLIEHUBATH MPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TMPUMEHSTh pa3IMYHbIE METOJbl M 3alpochl MpPU TIOMCKE U OTOOpe
MH(}OpMAIMU U COOTBETCTBYIOIIUX AAHHBIX, HEOOXOJUMBIX ISl BBIMIOJHEHUSI YUEOHBIX U
MO3HABATENbHBIX 33/1a4 ONPEACNIEHHOrO THIA, MPUOOPETEeHHE OmbiTa B 00JACTH
MCIOJIb30BaHusl HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaIEHNE KYJIbTYPOH
aKTUBHOTO HCIOJIb30BaHUS PA3IMYHBIX TMOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BHIOHMPAThH



ONTHUMAJIbHYI0 (GOopMy TpeaAcTaBieHUs WHOOPMANMK W WUIIOCTPUPOBATH pEIIaeMble
3a/layd  HECJIOKHBIMM CXEMaMH, JuarpaMmamu, JApyruMH ¢opMamu rpaduku U HX
KOMOHWHAIIUSIMU,

YMEHHUE UCI0Ib30BaTh U aHAJIU3UPOBATh B Ipoliecce YUYEOHOU U UCCIIeI0BATENbCKON
NEATETPHOCTH HWH(POPMAIMIO O BIHMSHUU TPOMBIIIUICHHOCTH, CEIhCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOMN CpeIbl.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

YMEHHS 3a/laBaTh BOMOPOCHI (B XoA€ Auaiora v (WJIH) TUCKYCCUHU) IO CYIIECTBY
oOcyxmaemMoi TeMbl, (pOpMyIHUpPOBaTH CBOM MPEIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
NPEAJIOKEHHON 3a/1a4H;

YMEHHUSI TPEACTABIATh MOJYYEHHBIE PE3YJIbTAThl MMO3HABATEIIBHOW JIESITEIBHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTax; JeiaTh IPE3CHTAIMI0 pe3yJIbTaTOB BBINOJIHEHUS
XUMUYECKOTO JKCIepuMeHTa (J1abopaTOpHOrO OIbITa, JIAOOpaTOpPHOW pPabOTHl 1O
MCCJIEIOBAHHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

yMEHHSI  y4eOHOrOo  COTPYJAHMYECTBA CO  CBEPCTHHKaMHM B  COBMECTHOM
MO3HABATEJIbHOW W HCCIIEIOBATEIILCKOM AEATENbHOCTA MPU PEUICHUH BO3HHUKAIOIINX
npo0JeM Ha OCHOBE y4éTa OOIIUX MHTEPECOB U COTJIACOBAHUS TMO3UIMI (00CYXKIEHHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOpPJMHALIUS COBMECTHBIX JIEHCTBUIA,
OTpeIeJICHHE KPUTEPHUEB MO OIIEHKE KaueCTBa BHIIIOJIHEHHON pabOThI U Apyrue).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSTENIbHO ONpEAENsITh LeNu JACATENbHOCTH, IJIaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeIBbHOCTh, BBIOMpAaTh HamOosiee A EKTUBHBIE CMOCOOBI pEIICHUs Y4YEOHBIX U
MO3HABAaTEJbHBIX  3a/1a4, CAMOCTOATEIIbHO  COCTaBISATb WM  KOPPEKTUPOBATH
MPEUIOKEHHBIM AJITOPUTM JIEVMCTBUM NPU BBINIOJHEHUU 3aJaHUA C YYETOM IOJYYEHHUS
HOBBIX 3HAHUW 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMIX, OIEHUBATH
COOTBETCTBHE TMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIM, YMEHHE HCIO0JIb30BaTh W
aHaJIM3UPOBATh KOHTEKCTHI, MMPeIJlaraeMbIe B YCIOBUU 3aIaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB MO OCBOCHHUIO OOS3aTEIBHOTO COACpPKAHUSA,
YCTaHOBJICHHOTO JIaHHOUW (enepanbHol pabodeil mporpaMMoi, BBIACISIIOT: OCBOCHHBIC
OoOy4JaronMMUCsl Hay4YHbIC 3HAHUWSA, YMEHUS M CIOCOOBI JCUCTBUH, crieruduyuecKue aJis
MPEAMETHON 007acTH «XUMUS», BUIIBI JEATEILHOCTH IO TTOJIYYCHUIO HOBOTO 3HAHMSI, €T0
WHTEpIIpeTaluy, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsX.

K koHuy oOyueHus B 8 KJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHI: aToM, MOJIEKYJa,

XUMUYECKUN  3JIEMEHT, NPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECh



(omHOpOIHAasT W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTENIbHAS AaTOMHas |
MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBast
JI0JI1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, BJIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCIICHHS, XUMUYECKast
peakimsi, KiacCu()UKaIUs peakIuii: peakuy COSIMHEHUS, PEAKIINHA Pa3I0KEHNUS,
peaKklUMK 3aMElIeHMs, PEaKklHu OOMEHa, 3K30- M SHIOTEPMUYECKHE PEaKIIHH,
TerIoBOM A(PeKT peakiuu, siApo aroma, JICKTPOHHBIM CIOW aToma, aTOMHas
opOuTanb, paauyc aTroMa, XUMHUYECKasi CBSI3b, TMOJISIpHAsT M HEMHOJISIpHAs
KOBAJICHTHAsI CBA3b, HOHHAS CBA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas 10
BelecTBa (IPOLEHTHAs! KOHILIEHTPAIUsi) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUNA U MPUMEHSTH
9TH MOHATUS IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUMH;

HCIIOJB30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJII COCTaBJIeHUS (DOPMYJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTpEJENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTETICHD
OKHCJICHHS DJIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, TPUHAJJICKHOCTh BEIECTB K
ONpeen€éHHOMY KJIaccy COeAMHEHU mno ¢opMmysiaMm, BUA XUMUYECKOM CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh  cMmbicn  Ilepuogmueckoro  3akoHa J. WM. Mengeneesa:
JEMOHCTPUPOBATh  [OHMMAaHUE  MEPUOJUYECKOW  3aBHCUMOCTH  CBOWCTB
XUMUUYECKUX AJIEMEHTOB OT UX MOJ0XKeHUs B llepuoanueckoit cucreme, 3aKOHOB
COXpPAaHEHUSI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYISPHOTO
y4eHUs1, 3aKOHa ABOTaIpO;

OMUCBHIBATh U XapaKTepu3oBaTh TaOIM4HYyr0 (Gopmy llepuoandeckoit cUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHAs oarpytmna (A-rpymnmna)» u
«mmobounas noarpynmna (b-rpymma)», Mansie U OoJbIIKME MEPUOJBI, COOTHOCUTH
o003HaueHus, KoTopele wuMmerorca B Tabnuie «lleproguueckas cucrema
xuMudeckux sneMeHTtoB [[. M. MeHneneeBa» ¢ 4HMCIOBBIMU XapAKTEPUCTUKAMHU
CTPOEHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsj sjpa, 00llee YHCIIo
AJNIEKTPOHOB U PACHPEIETICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTH, HEOPTraHMYECKUE BEIIECTBa,
XUMUYECKUE peaKIrU (MO YHUCIY M COCTAaBY YUYaCTBYIOUIUMX B PEAKIIMU BEIIECTB,
1o TernoBoMy 3G dexTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA  BEIECTB
pPa3JIMYHBIX KJIacCOB, IMOJTBEpPKJIas OMNUCAHWE NPUMEpPaAMU MOJIEKYJISIPHBIX
YPABHEHHU COOTBETCTBYIOIINX XUMAUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BENMIECTB B 3aBUCUMOCTH OT HX Kaye€CTBEHHOTO
COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKUX NPEBpaIeHUNd B Pa3IMUHbBIX
YCJIOBUSIX;



® BBIUKCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJSPHYKO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (hopMyse COEOUHEHMS, MACCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE, NMPOBOJUTH PACUETHl IO YPABHEHHIO XUMHYECKON
peakuuu;

® [IPUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHON JEATEIIBHOCTH — AaHAINA3 WU
CHUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATU3AUIO0, KIacCU(PUKAIINIO, BBISBICHUE
IPUYMHHO-CJICICTBEHHBIX CBS3€M — JUIsI WM3yYEHHs] CBOWCTB BEUIECTB U
XUMHUYECKUX PEaKLMUH, ECTECTBEHHO-HAYYHbIE METO/Ibl II03HAHUS — HAOIIOJCHHE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN );

e CJeAoBaThb MpPaBWJIaM I[OJb30BaHUA XUMUYECKOM NOCYJO0M M J1a0OpaTOpHBIM
000pyI0BaHUEM, a TAK)KE MPaBHJIaM OOPAILEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSAMHU 110 BBIIOJIHEHUIO J1a0OpAaTOPHBIX XHWMHUYECKUX OINBITOB IIO
HOJyYEHUI0O U COOMpPaHUIO0 ra3000pa3HbBIX BELIECTB (BOAOPOJAA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOM MAacCOBOW JIOJIEW PACTBOPEHHOIO
BEIIECTBA, IUIAHMPOBATH W MNPOBOJAUTH XHMHYECKHE OKCIEPUMEHTHI 10
pPACIO3HAaBAaHMIO PACTBOPOB WIEIOYEH M KHUCIOT C TOMOIIBK) HHIUKATOPOB
(makmyc, henondranert, METUIOPAHK U IPYTHE).

K koHly o0yueHus B 9 kJjacce NIpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

® pAacCKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX IOHATUH: XUMHUYECKUU DIIEMEHT,
aToOM, MOJIEKYJIa, HOH, KaTUOH, aHUOH, IMPOCTOE BELIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHHUs, XUMHUYECKas
peakuusi, XUMHUYECKasi CBs3b, TEIUIOBOM 3(PQEKT peakuuu, MOJb, MOJSPHBINA
00BEM,  pacTBOp,  DJEKTPOJMUTHI,  HEDJIEKTPOJIUTHI,  DIEKTPOJIUTHYECKAS
JUCCOLMAIMS, peaKIIMM MOHHOTO OOMEHa, KaTajln3aTop, XMUMUYECKOE paBHOBECHE,
oOpatuMble W HeoOpaTHUMblE pEaKUuH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuuu, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAaHOBIICHHUE,
aluIoTponus, aMQpOTEepHOCTh, XUMHUYECKass CBSA3b (KOBaJeHTHas, WOHHa,
MeTaJuIMuecKas), KpHUCTAIIMYecKas pemeTka, KOpPpO3Hs METAJJIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOM PpEAKUNH, MpeaenabHo aomyctumas KoHueHtparusa [1/IK
BEILIECTBA;

® WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKMX IOHATHM W IPUMEHATH
9TU MOHATHS IIPU ONMCAHUY BEIIECTB U UX NPEBPALLCHUM;

® UCIOJb30BAaTh XUMHUYECKYI0 CHUMBOJMKY JJIi COCTAaBJICHHUS (QOpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

® OIpenensaTh BAJICHTHOCTh W CTENEHb OKUCICHHS XUMUYECKHX DJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTABA, IPUHAIIEKHOCTD BEIIECTB K OIPEACIEHHOMY
KJIACCy COEIMHEHUl 1Mo ¢opMyiaMm, BHJA XUMHUYECKOM CBSI3M (KOBaJeHTHasd,
MOHHAs, METaJJIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX, 3apsiji HOHA IO



XUMUYECKON (opMyIie, XapakTep Cpelbl B BOIHBIX PACTBOPAX HEOPTaHUYECKUX
COEAMHEHUI, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpeiBath cMmbica  Ilepuommueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHUE: OMKCHIBATh U XAPAKTEPU30BaTh TAOIUUHYIO
dopmy Ilepmonnueckoit CHCTEMBl XMMHYECKUX JJIEMEHTOB: Pa3jNdaTh MOHITHS
«rnaBHas noarpymnmna (A-rpynna)» u «mnobounas noarpynna (b-rpynna)», manbie
U OONbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUs, KOTOpPbIE HUMEIOTCS B
NePUOJUYECKON TabNuIle, C YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsija sapa, oOIIee YHUCIO SJIEKTPOHOB U
pacnpeiesieHue UX IO 3JIEKTPOHHBIM CII0SIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COCAUHEHUN B Mpeeax MajabiX MEPUOOB
Y TJIABHBIX MOJICPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB,;

KJIACCU(PUIIMPOBATh  XMMHUYECKHE AJIEMEHTBl, HEOpPraHUYEeCKUE BEUIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBY YYaCTBYIOIIMX B PEaKIUM BEIIECTB,
no TerioBoMy 3G(eKTy, M0 M3MEHEHHIO CTEIEHEW OKHUCICHHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U crelupUIECKue XUMUYECKUE CBOMCTBA
MPOCTBIX W  CJIOXHBIX BEIIECTB, TMOJATBEpKIas ONUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX Y HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;
COCTaBJIATh YPAaBHEHUS JIJIEKTPOJIUTUUECKON NUCCOLMAIMU KHUCIIOT, IIEJIOYEd M
COJICH, TOJIHBIE W COKpaUIEHHbIE YpaBHEHUS pEaKIMil HOHHOrO0 OOMEHa,
YpaBHEHUSI PEAKIHM, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U
MEXy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYILIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUMN B PA3TUYHBIX YCIOBHUSAX;
BBIYMCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JIeMEHTa Mo (hopMyse COEIUHEHMs, MACCOBYIO
JIOJIF0 BEIIECTBA B PacTBOpPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKOMN
peakuu;

coON0/IaTh MpaBWIa TOJIb30BAaHUS XMMUYECKOW MOCYAOW M Ja0OpaTOPHBIM
o0opy0BaHUEM, a TaK)Ke MpaBuia oOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMUA TI0 BBITIOJTHEHUIO Ja0OpaTOPHBIX XHUMHYECKHUX OIBITOB 10
MOJIYYCHUIO M COOMPAHMIO Ta3000pa3HBIX BEMIECTB (aMMHAKa W YTICKHUCIIOTO
rasa);

MPOBOJNThH PEAKIMH, TMOATBEPKIAIOIINE KAYEeCTBEHHBIM COCTAaB Pa3IMYHbBIX
BELIECTB: PACMO3HABATh OIMbBITHBIM IyTEM XJIOpUJ-, OpOMU-, HOIUI-, KapOOHAT-,



docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KaTUOHBI AMMOHHUS W HOHBI
W3YUYECHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacCTBOPAX HEOPTaHUUYECKUX
BCIIICCTB;

MPUMEHATH OCHOBHBIC OIEPAIMM MBICIUTEIBHON JEATEIBHOCTH — aHaIu3 H
CUHTE3, CpaBHEHHE, OOOOIICHHWE, CUCTEMATH3AIlMIO, BBIABICHUE MPHUYUHHO-
CJIEJICTBEHHBIX CBS3EH — ISl U3YUYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN,
€CTeCTBEHHO-HAyYHbIC METOABl TMO3HAHMSA — HaOMIJACHUE, H3MEpEeHue,
MOJICTUPOBaHUE, IKCIIEPUMEHT (pEeaJIbHBIM M MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KounuecTBo yacos OcHoBHbBIE BHIbI Yuér padoueit
AeATeIbHOCTH. NPOrpamMMbl
Ne HaumeHoBaHue pa3iesioB U TeM JIeKTPOHHbIE BOCIIUTAHUSA
w/n NporpaMMb1 Beero KonTpoabubie | IlpakTuyeckue (uudpoBbIc)
padoTsi padornt oOpa3oBaTe/ibHbIE
pecypcsbl
Pazpen 1. IlepBoHauanbHble XUMUYECKUE TTOHATHUS
PaccmoTpenue BemecTs ¢ | MHPOBO33pPEHUECKUE
pa3InYHBIMU IIPEICTABICHUS 0
buznuecKkuMu BEILECTBE u
CBOMCTBaMU,; MpaBUjia | XUMUYECKOM peaklMH,
oOparieHus C | COOTBETCTBYIOLIUE
HEO0OXOIMMBIM JUIsl | COBPEMEHHOMY
paboTel  1a0OpPaTOPHBIM | YPOBHIO pa3BUTHA
000opyI0BaHUEM, HAyKH u
CHOCOObI pa3iesieHusl | COCTaBIISIOLINE
Xumusi — BaXkHas 00J1acTh cmecedt (pUIBTpOBAHUWEM | OCHOBY TSt
1.1 €CTECTBO3HAHUS U ITPAKTHYECKON 5 2 " BBIIIADUBAHUEM. | TIOHMMAaHUS CYIIHOCTH
JESATEIIBHOCTH YEJIOBEKA bubnuoreka IIOK | HayuHOI KapTUHBI
https://m.edso0.ru/7f4183 | mwupa, mpencraBiIeHUs
7c 00 OCHOBHBIX
3aKOHOMEPHOCTSIX

pa3BUTUSA  MPUPOJIHI,

B3aNMOCBA3AX

YeJioBeKa c
IIPUPOJHOMN CpeloHt, O
ponu XUMHH B

IIO3HAaHUH 9THUX
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3aKOHOMEPHOCTEH;
TOTOBHOCTH K
pazHoo0pa3Hoi
COBMECTHOMI
JESITeIbHOCTH npu
BBIMIOJTHEHUH
y4eOHBIX,
MO03HABATEIIBHBIX
3a/1a4,  BBITIOJHCHUH
XUMHYECKHX
IKCIIEPUMEHTOB.

1.2

Bemecma U XUMHUYCCKUC PCAKIIUN

15

Onpenenenue
XMMHYECKOM  peakiuu,
MpU3HAKU U YCIIOBHS
MPOTEKAHUS XUMHYECKUX
peaKkuui. YMmeTh
OTJINYaTh buznvecKue
MPOLECCHI oT
XUMUYECKUX  pEeaKIuil.
OcCHOBHBIE  TIOJOKCHHS
ATOMHO-MOJIEKYJISIPHOTO
YYE€HUs, MPEICTaBISATh,
YTO HE BCE BEMISCTBA
COCTOSIT U3  MOJIEKY.
ITonnmats paznuuus
MEXIy aOCONIOTHON u
OTHOCHUTEIbHOM
MacCaMmH. YMers
HaXOIUTh 3HAUYCHHE
OTHOCHTEIBHON aTOMHOM
MAacChI. YMmeThb
pacCcUUTHIBATH MACCOBYIO

CO6J'IIOI[CHI/IG IIpaBUJI

0€30MacHOCTH pH
oOpareHuun c
XUMHWYCCKUMU

BELIECTBAMU B OBITY U
peanbHOU JKU3ZHU;
MHUPOBO33PEHYECKHE

MIPEICTABICHUS 0
BEIIECTBE u
XAMHYECKON pPEAKIINH,

COOTBETCTBYIOIIHE
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayK1 U
COCTAaBJISIOLIHE
OCHOBY JUIs

IIOHUMAaHUs CYIIHOCTH
Hay4YHOH KapTUHBI
MHpa, IMpeACTaBICHUS
00 OCHOBHBIX
3aKOHOMEPHOCTAX




JIOJTEO JJIEMEHTa B
COCJMHEHUH TI0  €ro
dbopmyiie u
yCTaHABIMBAThH

XHUMHYECKYI0  (OpMYITy
CJIOXKHOTO BEIECTBAa T10
U3BECTHBIM  MAacCOBBIM

JOJISIM XUMHUYCCKUX
3JICMCHTOB.
bubnnoreka HOK

https://m.edsoo.ru/7f4183
7c

pa3BUTUSA  MPUPOJIBI,
B3aUMOCBSI3SIX

YyeJioBeKa c
MPUPOAHON Cpenoi, o

pou XUMHH B
MO3HAHUH ATUX
3aKOHOMEPHOCTE;
CIOCOOHOCTh

IMPUMCHATH 3HaHHA,
IMoJIy4acMbIC npu
HN3YUCHUN XUMHHU, TJIA

pelLIeHus 3a]ad,
CBSI3aHHBIX c
OKpYy Karoleu

MIPUPOAHON Cpeno

Hroro no pazneny

20

Pazgen 2. Baxxneiimmue MNpEACTAaBUTCIIN HCOPTraHNYICCKHUX BCIICCTB

2.1

Boznyx. Kucnopon. Ilonsitue 06
OKCHgax

YmMmeth pasinyaTh
MOHATUSL  «XMUMHUYECKHH
BJIIEMEHT» U «IIPOCTOE
BEIIECTBO» Ha MpHUMEpe
KHCJIOPO/a. Ymerb
XapaKTepu30BaTh

¢usznueckue  CBOMWCTBA
KHCIIOpOJIa U CIIOCOOBI
coOupaHus  KHUCIOpPOa.

3HaTh XUMHYECKHUE
CBOMCTBA KHUCJIOPO/JIa.
YMeTh paznnyaTh
¢buznueckue u

XHUMHUYCCKUC CBOﬁCTBa,

MHUPOBO33PEHUYECKHE
npe/CTaBICHUS 0
BEII[ECTBE u
XUMHYECKON pEeaKIu,
CIIOCOOHOCTD

NPUMEHSTh  3HaHWUS,
oJIy4aeMbie npu
I/I?)y’—IeHI/II/I XUMUHU, TJIA

peneHus 3az1ad4,
CBSI3aHHBIX c
OKpY’KaIOILIEeH

IPUPOJHON  CPENOH;
coOJItoJIeHre  TpaBuUII
6e30macHOCTH npu
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COCTaBJSATh  ypaBHEHUs
peakuuii Kuciaopojga
dbocdopom, cepoid, yriem
U JKEJIe30M. YmeTb
OOBSICHATH  KPYrOBOPOT
KHCIIOpo/ia B
npupoae.bubnuoreka
[HOK
https://m.edsoo.ru/7f4183
7c

oOpareHuu c
XUMHAYECKHUMHU
BEIIECTBAMH B OBITY U
peanbHOM KU3HU.

2.2

Bonopoa. [lonsitue o kucnorax u
COJISIX

3HaTh COCTaB MOJEKYI
BOJIOpOAA M CIOCOO ero

[IOJIy4YECHUS peakuuein
3aMEILECHHS. YmMmern
XapaKTEpPU30BaTh

¢usnveckue  CBOICTBa
BOZOpPOJA, cooupaTthb
BOZOpPOJ METOI0M
BBITECHEHUS BO3]yXa,
JIOKa3bIBaTh ero
HaJu4ue, IPOBEPSTH

BOJIOPOJI HAa YHCTOTY.
CobmoaTh Mepbl
MPEJOCTOPOKHOCTH TIPH
paboTe ¢ XUMUYECKUMHU
peaKTUBaMHU. Ymertsb
COCTaBIISITh  yPaBHEHUS
peakuuii  BOJgOpoxa C

KHCIIOPOJIOM " c
OKCHJaMU METaJIJIOB
bubnmoreka [HOK

https://m.edsoo0.ru/7f4183

MHPOBO33PCHUYCCKUC
MpCaACTaBJICHUA (6]
BC€IICCTBEC u

XUMHYECKON PEAKIIUU;
CIIOCOOHOCTH
NPUMEHSATh  3HAHUA,

MoJy4yaeMbie npu
W3yYEHUU XUMHUHU, IS
penieHus 3aj1ad,
CBSI3aHHBIX c
OKpY>Karoleu

MPUPOJAHON  CpEenoi;
COOJIIOJICHHE  TPABHII

0€30MacHOCTH pH
oOparteHuu c
XUMUYECKUMH

BEIIIECTBAMH B OBITY U
peanbHOU KU3HU.
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ic

3HaTh onpeaeIeHus
MMOHSTUHN «pacTBOP»,
«PacCTBOPUMOCTbY,
«HACHIIICHHBIN u
HEHAaCBIICHHBIN
pacTBOPBI». 3HaTh

MHPOBO33PCHUYCCKHUE
MMpEaACTaBICHUA (6]
BCIICCTBEC u

XAMHYECKON PEAKIIUU;
CIIOCOOHOCTD
NPUMEHSATh  3HAHUS,

ONpEJEICHUE MACCOBOW | IOJy4aeMble npu
JIOJIH PacTBOPEHHOIO | HW3YYEHUU XUMHUH, IS
BEILIECTBA. YMerb | pelueHus 3aj1ad,
53 Bopa. PactBopsl. [Tonsitue 06 BBIYMCIIITH ~ MAacCOBYIO | CBSI3aHHBIX c
' OCHOBaHUSX S JIOJIF0 U MAacCy BEIIECTBA | OKPYKaIOIIEH
B pacTtBope. YMETh | NPUPOJHOM  CpPENOW;
COCTaBJIATh  ypaBHEHUsS | COOJIOAEHHE IpaBHII
peakuuin BO/IBI c | Oe3o0macHOCTH pu
HEKOTOPBIMM METaJIaMH | OOpaIieHuu c
U OKCHUJAMU METAJUIOB U | XMUMHYECKUMU
HeMmeTalsioB. bubnnoreka | BelecTBaMu B OBITY U
HOK peanbHOM KU3HHU.
https://m.edsoo.ru/7f4183
/c
3HaTh ONpENEIeHUsI | MHPOBO33PEHUECKUE
OCHOBHBIX M KHUCJIOTHBIX | MpPEICTaBICHUS 0
OKCHUIOB. YMETb IO | BEIIECTBE u
COCTaBy M CBOICTBaM | XHWMHYECKOW PEAKIIUU;
KJ1IacCu(UITMpoBaTh CIOCOOHOCTh
OCHOBHBIE KJIAaCChl HEOPTAHNYECKUX
2.4 . 11 OKCHJBI, CpaBHUBATh | MNPUMCHATH  3HAHMI,
COCTMHEHU N
OCHOBHBIC W KHCIIOTHBIC | TOJTydaeMble pu
OKCH/IBI. YMeTb | M3y4eHUH XUMUH, IS
JIOKa3bIBaTh OCHOBHBIM M | PEIICHUS 3aj1ad,
KHUCJIOTHBII XapakTep | CBA3AHHBIX c
OKCH/JIOB. 3HaTh | OKpY’Karolleu
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XUMHUYECKHE  CBOMCTBa
OCHOBaHUM. YMmeTh
COCTaBJISITh  YpPaBHEHUS
peaKkuuu HEeUTpaIu3aluu.
bubnuoreka LHOK
https://m.edsoo.ru/7f4183
7c

MPUPOJAHON  Cpelo;
coOIoficHNE  ITpaBUII

0€30MacCHOCTH pu
oOpareHuun c
XUMHAYECKHUMHU

BEIIECTBAMU B OBITY U
peanbHOM KU3HU.

Hroro no pazneny

30

Paznen 3. Hepnonnqecm/lﬁ 3aKOH 1 Hepnonnqecxaﬂ CHUCTEMAa XMMHNYCCKHUX 3JICMCHTOB I[ . Menneneena. CTpOGHI/Ie aTOMOB.

Xumudeckas cBsi3b. OKHCIHUTENFHO-BOCCTAHOBUTEIILHBIE pCaKnuu

3.1

Ilepuoauueckuii 3aK0H U

Ileproauueckas cucremMa XUMHYECKUX
anemenToB 1. . Menaeneena.

Crpoenue aToma

3Hatb  (OPMYIUPOBKY
MEePUOANYECKOr0 3aKOHa.

YMeTh MIPUBOJIUTH
MIPUMEPbI
MEPUOINYECKOTO
U3MEHCHUS CBOMCTB

XUMHAYECKUX DJIEMEHTOB
A UX COeIUHEHHUN. 3HAThH
ompenesieHusl  mepuoa,
IpyNIbl, TJABHOW U

no0oYHOU MOy,
TEHJICHIMH  W3MEHEHUs
CBOMCTB IPOCTHIX

BEIIECTB W COEAUHEHHI
XUMHYECKUX DJIEMEHTOB
B Iepuojaax, TJaBHBIX M
MOOOYHBIX  MOATpYIIax
MIEPUOINYECKOMN

CHUCTEMBI. YMmeTn
XapaKkTepU30BaTh

XUMHYECKHAN 3JIEMEHT I10

MHPOBO33PCHUYCCKUC
MpCaACTaBJICHUA (6]
BCIICCTBC n

XUMHUYECKON peaklui,
COOTBETCTBYIOILIHE
COBPEMEHHOMY
YPOBHIO pa3BUTHA
HayKH u
COCTaBJISIOLINE
OCHOBY Ui
NOHMMAHHUS CYLIIHOCTHU
Hay4YyHOU KapTUHBI
MUDA, NPEICTABICHUS
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUSL  NPUPOABI,
B3aMMOCBS3X
4eJI0BeKa c
IIPUPOJHOMN CpeloHt, O
ponu XUMHH B
MO3HaHUH ITUX
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ITOJIOXKCHUIO B
NEPUOANYECKOMN TabIuIIe.
3HaThb 3aBUCUMOCTD
CBOICTB aTOMOB
XAMHUYECKHX JJIEMEHTOB
U UX COEOUHECHHUH OT
CTpOSHHUS aToma. YMeTh
XapaKTepU30BaTh

XUMHYECKHUI DJIEMEHT II0
IIOJIOKECHUIO ero B
NepUOANYECKON TabuIIe.

VYMmeTs OOBICHATH
buzuvecKuit CMBICJI
MTOPSIIKOBOTO HOMEpa

XUMHNYCCKOI'o JJICMCHTA,
HOMCEpa Iiepuoga, HoMEpa

TPYIIIIBL B
NepUOANYEcKOl TabuIle.
bubnnoreka [HOK

https://m.edsoo.ru/7f4183
7c

3aKOHOMEPHOCTEH;
CIOCOOHOCTh
IMPUMCHATH 3HaHHA,
HOJIy4aeMble npu
U3Yy4EHUM XUMHH, Ui

pelieHus 3azad,
CBSI3aHHBIX c
OKpY>Karoleu

MIPUPOAHON Cpenon

3.2

Xumudeckas cBa3b. OKHUCIUTEILHO-
BOCCTAHOBUTCIIbHBIC PCAKITUN

3HaTh OnpeneIeHue
AIEKTPOOTPULATEIIBHOCT
U, XapakTep H3MEHEHHUs
aTOMHBIX pannycos,
ANIEKTPOOTPHULIATEIBLHOCT
U, METAJUIMYECKUX U
HEMETAJIIMYECKUX
CBOICTB B IlepuoAax H
TJIaBHBIX MOArpynmax
(A-rpymnmax). Ymeth
CpaBHMBATb

MHPOBO33PEHYECKHE
Hpe/ICTaBICHUS 0
BEIIECTBE u

XUMHYECKOMN pcaknuu,

COOTBETCTBYIOIIHE
COBPEMEHHOMY
YPOBHIO pa3BUTHS
SENN n
COCTABIISIOIITHE
OCHOBY TUTS

IMOHUMaHH1s CYIITHOCTHU
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3JEKTPOOTPULATEIIBHOCT
b JJIEMEHTOB,
pacCION0KEHHBIX B OJJHOM
MOATPYIIE U B OJHOM

Nepuoie 3HaThb
orpezeneHue

KOBaJICHTHOMN CBSI3H,
MEXaHU3M ee
oOpa3oBaHwUsI. YMmeTh
COCTAaBJISITH DJICKTPOHHBIC
CXEMBI oOpa3oBaHUsI
KOBQJICHTHBIX

COCIMHEHMH, 3aIIUCHIBATh
AIIEKTPOHHBIE  (POPMYIIBI
MOJIEKYJI JTaHHOTO
BEILICCTBA. YMeThb
pa3iInyaTh COCIUHEHUS C
MOJISIPHOM M HEMOJIIPHOMN
KOBaJICHTHOM CBSI3BIO.
3HaTh OnpeeIeHue
HOHOB U HOHHOM CBS3H,

MEXaHHU3M 06p330BaHI/I$I

MOHHOM CBS3U. YMEThb
COCTaBIIATh CXEMBI
oOpa3zoBaHUs HMOHHBIX
COCTMHECHUI u nx

ANEKTPOHHBIE (OPMYIIBL.

ITormmars OTINYUS
HOHHOM CBSI3U oT
KOBAJICHTHOM.

bubnuorexa LHOK

https://m.edsoo.ru/7f4183

Hay4HOU KapTUHBI
MHUpa, INpeACTaBICHUA
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3sBUTUA  IIPUPOJBI,
B3aMMOCBSA35X
YeJI0BEKa c

IIPUPOJHOMN CpeloH, O
ponu
IIO3HAaHUU

XUMHUHU B
9TUX
3aKOHOMEPHOCTEM;
CIIOCOOHOCTh
MPUMEHSATH
MOJIy4aeMble

3HAHUA,
npu
U3YYCHUU XUMUH, IS
pelieHus 3azad,
CBsI3aHHBIX C
OKpY>Karoleu

MIPUPOAHON Cpenon



https://m.edsoo.ru/7f41837c

ic

Uroro no pazaeny 15
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
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9 KIIACC

KommuectBo yacos

OCHOBHBIE BUIBI

Yuér paboueii mporpaMMbl

Ne HaunmenoBanue pas3zaeinos u teMm
KonTponbubie [TpakTueckue AEATEIILHOCTH. BOCITHTaAHHA
/T | TPOTPaMMBI Bceero
paboThl paboThI DIEeKTPOHHBIE (LII/I(i)pOBbIe)
o0pa3oBaTeNbHbIE PECYPChHI
Pazgen 1. BemnecTBo 1 XUMHUUYECKHE pEAKITUU
MHUPOBO33PEHYECKUE
MPEJICTaBICHUS O
BEILIECTBE U XUMHYECKON
peakiuu,
. COOTBETCTBYIOIINE
HaTh BaXKHEIIME
3 COBPEMEHHOMY YPOBHIO
XUMHYCCKHC TIOHSITHSI:
pa3BUTHUS HAYKU U
CTpOCHHE aToMma,
COCTABJISIFOLIIME OCHOB
[ToBTOpEHHUE U yrIyOIECHHE Knaccnukanus BCLIECTB, 4
o CBOICTBA KJIaCcCOB IJI1 TIOHUMaHHud CYIITHOCTHU
11 3HAHUH OCHOBHBIX Pa3/eiiOB 5 1 . .
COCTMHECHUI. YMeTh | HaydHOW KapTHHBI MUDA,
Kypca 8 Kkiacca
OIINUCBhIBATH (I)I/I3I/IIICCKI/IC n MPEACTABIICHUS 00
XUMUYECKHE CBOWCTBA |  HOBHEIX
BemecTB  bubOmmoreka I1IOK 3AKOHOMEPHOCTAX
https://m.edsoo.ru/7f41a636
Pa3BHUTHS TPUPOJIHI,
B3aUMOCBSI35X UEJIOBEKA C
IIPUPOJHON Cpesoi, O
pOJIM XUMHHU B TTIO3HAHUHT
3TUX 3aKOHOMEPHOCTEM.
3Hath MOJIXOJTBI K | MHPOBO33PEHUYECKHE
KIIaCCU(UKALUN XUMHYECKHUX | TMPEICTaBICHUS O
OCHOBHBIE 3aKOHOMEPHOCTH N .
1.2 4 peakiuii. YMeTh OMpeNeNsTh | BEIIECTBE H XUMUYECKOU

XUMHUYCCKUX peaKLII/Iﬁ

CTCIICHU
XHUMHUYCCKUX

OKHCJICHUA
QJICMCHTOB.

pcaKknuu, O pojik XUMHUH B
IIO3HAHUU OTUX



https://m.edsoo.ru/7f41a636

3HaTh TOHSATHE TMPOIIECCOB
OKHUCJICHHUS u
BOCCTAHOBJICHHS. YMeThb
onpeaensate  OBP.  3nath
CYIIIHOCTh MeTozaa
AIIEKTPOHHOTrO OanaHca MpHu
paboTre Cc  ypaBHEHUSMU
XUMHUYECKUX PEAKINi

3aKOHOMEPHOCTEM;
CIOCOOHOCTh NPUMEHSATh
3HAHMUS, [T0JIy4aeMble ITPU
W3Y4YECHUU XUMUH, JJIs
peuieHus 3anady,
CBA3aHHBIX C
OKPY’KaroIlleH PUPOTHON
cpenoit

bubnuoTeka [HOK

https://m.edsoo0.ru/7f41a636
3HaTh BAKHEWILINE | MHUPOBO33PEHUYECKHUE
XUMHUYCCKUC IIOHATHUA: HpeI[CTaBHeHI/If[ 0
AUCCoNManu, JJICKTPOIHT, | porecTBE U XUMHUYECKOM
MEXaHU3M npoiecca

pEeaKIMK; CIOCOOHOCTH
JIMCCOITHAIIHH.
VYMeTh 3anmuchiBaTh ypaBHEHUS TIPUMCHATD SHAHMA,
JIACCOLIMALANA kucior, | MOTYy9acMBbIC IpH
OCHOBaHMI W coned 3HaTh | H3YYCHUH XUMHUH, JJIA
DIEeKTPOTUTHIECKAS
13 . omnpeneeHue TIOHATHS | pelIeHus 3a/1a4,
. aucconuanus. AUMHUYCCKUAC 8 «pacCTBOPBI», BUABI PACTBOPOB, | cRY3aHHBIX C
€aKI[M1 B pacTBOpax i . N
p p p CBOMCTBa BOJIBI Kak OKPYKAIOTIEH TPHPOJTHOI
PacTBOPHUTEIIS. .
Cpenoif; cobmoieHne

YMeTh  OOBSCHATH  Mpoliecc 5
PacTBOPEHHSI C TOYKH 3PEHUS IpaBuit OE3OMACHOCTH HPH
aTOMHO- MOJIEKYJIIPHOTO oOparieHny ¢
YYCHHS XUMHYECKUMHU

bubnmorexa HOK | BemecrBamu B GbITYy 1

https://m.edso0.ru/7f41a636 pEabHOMN KH3HH.

Hroro no pazneny 17

Pa3nen 2. Hemetaiuibl ¥ UX COEIUHEHNS
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OO61mas xapakTepucTHKa

XapakTepru3oBaTh TajJOTEeHbI
Ha OCHOBE HX IIOJOKEHUS B
MePUOIUYECKON Tabnuie u
0COOEHHOCTSIX CTPOCHHS UX
aTOMOB CBOICTBa TaJIOTCHOB
3HaTh  CBONCTBA  KJAcCOB
HEOPTraHUYECKHUX

coeaquHeHuii. Pacmo3HaBaTh
ONBITHBIM IYTEM PacTBOPBI

MHUPOBO33PEHYECKUE
IPEJICTaBICHUS O
BEIIECTBE U XUMHUECKOMN
peakuuu,
COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTaBJISIIOLINE OCHOBY
JUISI IOHUMAHHUSI CYIIHOCTH
HAy4YHOW KapTUHBI MUPA, O

2.1 XUMHYECKHX 3reMeHToB VIIA-
XJIOPHUJIOB, OpOMUJIOB, | POJIM XUMHH B TIO3HAHUU
rpymibl. ['anoreHs .
MOJUIOB. YMETh NPUMEHSTH | ATHX 3aKOHOMEPHOCTEHA;
3HAHUS, TIOJYYCHHBIC TPU | TOTOBHOCTBH K
u3ydeHun Tembl. ONHCHIBAaTh | pa3zHOOOpa3HOU
CBOIMCTBA BEIIECTB B XOJI¢ | COBMECTHOH JEATEIHLHOCTH
JIEMOHCTPAIIHOHHBIX ¥ | TIPH BBITIOJHCHUH
71a00paTOPHBIX OIBITOB y4eOHBIX,
bubnuoreka [IOK | mo3HaBaTenbHBIX 33/1a4,
https://m.edsoo.ru/7f41a636 BBIMIOJTHEHHH XUMHYECKHIX
JKCIIEPUMEHTOB.
OOBACHATP  3aKOHOMEPHOCTH | MHPOBO33PEHUYECKUE
U3MEHEHUS CBOWCTB | fpesicTaBIICHHS O
KHCITIOpO/ia W CCPI B IPYIIAX. | perecTBe 1 XMMHUYECKOIT
XapakTepru3oBaTb Ha OCHOBE
OO6u1ast XapakTepUCTHKA X OMOKEHHIS g | Peaxmu,
2.2 XUMUYECKHX AJ1eMEeHTOB VIA- MePHOIMYECKO  Tabmume u | COOTBCTCTBYIOIIHC

rpynnsl. Cepa u e€ coequHEHUs

O0COOEHHOCTSIX CTPOEHHMSI HX
aTOMOB CBOMCTBa KHCIIOPOJia U
cepbl. 3HATh AUIOTPOIHBIC
MoauUKAIMK Cephl. YMETh
OIMCHIBaTh CBOMCTBA OKCHIA

COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTaBJIAIOLIIE OCHOBY
JUISl IOHUMaHMSI CYIIIHOCTH



https://m.edsoo.ru/7f41a636

cepbl (IV), CEepPHUCTOM
KHCJIOTBI M €€ COJICH, OKCHJI
cepsl (VI) u cepHO KUCIOTHI U
ee  coJeil. Hcnonb3oBars
IIpUOOpETEHHbIE  3HAHUA U
YyMEHUS B IPAKTUYECKOH
JIeATETLHOCTH U MOBCETHEBHOM
KU3HH C IEJbI0 0e301acHoro
oOpaleHusi ¢ BEUIECTBAMU U
MaTepuaiaMi M 3KOJIOTHYECKH
rPaMOTHOTO  TIOBEACHHUS B
OKpYXarole cpene.

HAYYHOU KapTHHBI MUPA, O
POJIM XUMHH B TIO3HAHUHU
ITHX 3aKOHOMEPHOCTEH;
TOTOBHOCTb K
pazHoo0pa3Hoi
COBMECTHOM JEATEIIBHOCTH
IPY BBITOJHECHUN
y4€OHBIX,
TI03HABATEJIBHBIX 3a/1a4,
BBINTOJIHEHUH XUMUYECKUX

2.3

OO01ras xapakTepucTHKa
XUMHYECKHX DJIEMEHTOB VA-
rpynnsl. A30T, hocdop u ux
COEITMHEHUS

Bu 6JII/IOT€Ka I_[ OK OKCIICPUMCHTOB.
https://m.edsoo.ru/7f41a636
OOBSCHATH 3aKOHOMEPHOCTH | MHPOBO33PEHYECKHE

W3MCHEHHS CBOMCTB a30Ta H
dbocdopa B TpyIIe.
XapakTtepu3oBaTb Ha OCHOBE
X MMOJIOKCHUS B
NepuoANYecKor Tabnuie u
0COOEHHOCTSIX CTPOEHMS UX
aTOMOB CBOMCTBAa a3zoTa H
dbocdopa. 3HaTh CBOMCTBA U
00J1aCcTh MPUMEHEHHUS a30Ta

Ha ocmoBe 3HaHMid O
CBOMCTBaxX KJIaCCOB
COeTUHEHNN YMETh
3alUChIBAaThL CBOMCTBA cojeH

a30THOH KHUCJIOTHI.
OnuceiBaTh CBOMCTBa
BCIICCTB B X0J€

IPEJICTaBICHUS O
BEILIECTBE U XUMHYECKON
peakuuu,
COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTaBJISIIOLINE OCHOBY
JUTSI TOHUMAaHUS CYyITHOCTH
Hay4YHOW KapTHHBI MHPA, O
pOJI XUMUU B TIO3HAHUH
3THUX 3aKOHOMEPHOCTEM;
TOTOBHOCTB K
pazHooOpa3Hoi
COBMECTHOM JI€ATEIBbHOCTU
P BBINOJHEHUHN
y4eOHBIX,



https://m.edsoo.ru/7f41a636

JEMOHCTpallMOHHBIX n

IIO3HABaTCJIbHBIX 3aJa4,

2.4

OO01mast xapakTepuCTHKa
XUMHUYECKHX 371eMeHTOB [VA-
TPYIIIBL. YTIEPOA U KPEMHUN U
UX COECIMHEHUS

J1a00paTOPHBIX OIIBITOB. | BBINOJIHCHUU XUMHUYECKUX
3HaTh 007acTh NMPUMEHEHHUS | DKCIICPUMEHTOB.
a30THBIX YI0OpEeHUI

Ha ocHoBe 3HaHuéi o

CBOMCTBaAx KJIacCOB

COCIMHEHU N YMETh

3alUChIBaTh CBOMCTBA OKCHJI

dochopa (V), dochopuoit

KHCIOTBI M €€  COJICH.

OnuckiBaTh CBOMCTBa

BEIIIECTB B xozae

JIEMOHCTPAIIMOHHBIX u

71a00paTOPHBIX OMBITOB 3HATH

007acThb IPUMEHEHUs

dbochopHBIX ynoopeHui

bubnuoreka HOK
https://m.edsoo.ru/7f41a636

3HaTh CBOWCTBA KPEMHHUS W | MHPOBO33PECHUYECKHE

e€ro COCIWHCHMI, 001acTh
MIPUMEHEHHUS. OnuckeiBaTh
CBOMCTBa BENIIECTB B XOJE
JIEMOHCTPALIMOHHBIX u
1abopaToOpHBIX OTIBITOB
YMerb NpUMEHSTh 3HAHWUS,
YMEHUS W  HaBBIKM TIPH
BBITIOJITHCHUH TPEHUPOBOYHBIX
YIPaXHEHUHN U 3aJaHUI

bubnunoreka [HOK

IIPEJICTaBICHUS O
BEIIECTBE U XUMUYECKOU
peakuuy,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U
COCTaBJISIOLINE OCHOBY
JUISl TOHUMAaHUS CyITHOCTH
Hay4HOW KapTHHBI MHPA, O
pOJIM XMMHUH B ITIO3HAHUH



https://m.edsoo.ru/7f41a636

https://m.edso0.ru/7f41a636

ITHX 3aKOHOMEPHOCTEHA;
TOTOBHOCTb K
pa3zHo0Opa3HOI
COBMECTHOH JIESATEIILHOCTH
IIPH BBITIOJTHEHUH
y4eOHBIX,
NIO3HABATEJBHBIX 337134,
BBITIOJTHCHIH XUMHYECKHIX

9KCHEPUMEHTOB.
Uroro no pazueny 25
Pa3nen 3. Mertasuibl ¥ UX COEAMHEHUS
3HaTh 0COOEHHOCTH CTPOSHHS | MHPOBO33PEHUECKHUE
aToma MeTaija, | MPEJCTaBIICHUS O
3aKOHOMEPHOCTH HW3MEHEHUS | BELIECTBE U XUMUYECKOU
CBOICTB META/NIOB W MX | pEaKUUH; CHOCOOHOCTb
coequHenuit B 1ICXO JI.M. | mnpumeHsTH 3HaHMS,
MenneneeBa, 0COOEHHOCTH | IOJIydyaeMble MPH
CTPOCHHS ~ METAJUIOB  KaK | H3Y4YEHUU XUMHH, JJIS
IIPOCTBIX BELIECTB, | pEIICHUA 3a/1a4,
3.1 OO61ue cBoiicTBa METaNIOB 4 ¢buznueckue CBOMCTBA | CBSI3aHHBIX C
METAJIJIOB, CIUIABOB. | OKpY>KaroUel IpUPOAHON
OOBICHATH 3aBUCUMOCTH | Cpeoii; COOMIoeHNE
buznyecKux CBOMCTB | mpaBuiI 0€30MaCHOCTU MPU

METAJUIOB OT UX CTPOECHUS
3HaTh: XUMHUYECKHE CBOMICTBA
METAJIJIOB, Kak
BOCCTaHOBUTEJIEH,

B3aNMOJEHCTBHE METAJNIOB C

oOpariieHuu ¢
XUMUYECKUMHU
BEIIECTBAMHU B OBITY H
pEabHOM KU3HH.



https://m.edsoo.ru/7f41a636

KHCJIOPOJIOM, HEMeTaJlIaMH,
BOJIOM. OcobennocTu
B3aMMOJICHCTBUSA METAJIOB C
pacTBOpaMH KHCIIOT U COJICH.
Hcnoan3oBaTh Ta0IUIIBI
pacTBOpUMOCTH U psaa
HaIpSDKEHUH  METAJUIOB IS

MIPOTHO3HPOBAHUS ux
CBOICTB
bubnuoTeka [HOK

https://m.edso0.ru/7f41a636

3.2

Baxxneiiime MeTajuibl 1 UX
COEeIMHEHUS

16

3HaTh 0COOEHHOCTU CTPOEHUS
aToma MeTasa,
3aKOHOMEPHOCTH HM3MEHEHUS
CBOICTB METaNIOB U HX
coequnennit B I[ICXD JI.N.

Menneneesa, oOmue
CrocoObl MOJIyYEHUs
METAJIJIOB. YMern
OCYIICCTBIISATh LIETTOYKH

XHUMHUYCCKUX np eBpaH_ICHI/Iﬁ
Ha OCHOBC XUMHUYCCKUX
CBOMCTB METANIOB M HX

COEeJIMHEHUI. Pemartnb
pacyeTHble 3a/1auu o
ypaBHeHI/ISIM XUMHUYCCKUX

peaxunﬁ. OIIBITHBIM HyTeM
ONpeAeNsaTh  KauyeCTBEHHbIN
COCTAaB BEIIECTB

MHUPOBO33PEHUYECKUE
IpeCTaBICHUS O
BEILECTBE U XMMUYECKON
peaKIuu; CoCOOHOCTh
IPUMEHATDH 3HAHUS,
MOJTy4yaeMble IIPH
U3Y4YE€HUU XUMUHU, JJIs
pelieHus 3aaad,
CBSI3aHHBIX C
OKpPY’KaloIlleH IPUPOTHON
cpenoit; cobmoaeHne
npaBuiI 6€30MacCHOCTH MPH
oOpariieHuu ¢
XUMHUYECKHMHU
BEIIECTBAMHU B OBITY U
pEaTbHOM KU3HH.



https://m.edsoo.ru/7f41a636

bubnuoreka LHOK
https://m.edso0.ru/7f41a636

Wroro mo pazneny 20

Paznen 4. Xumus u okpyxaroias cpena
Nmets MOHSTHE 00 | MUPOBO33pEHYECKHUE
OCOOCHHOCTSIX OPraHUYECKUX | MPEJACTABICHHS O
BEIECTBAX, HUX | BEIIEeCTBE U XUMHYECKOMN
KJ1accuuKanuu, pEeaKIMK; CIOCOOHOCTH
OCOOCHHOCTSIX CTPOCHHUS Ha | IPUMEHSATH 3HAHMS,
puMepe aJIKaHOB MOJTy4yaeMbIe TIPH
Hmeth MMOHATHE 0 | W3y4YCHUH XUMUHU, JIJIS
MpENeIbHBIX ~ OJHOATOMHBIX | PEIICHUS 3a1ad,
CrupTax Ha MpUMepe | CBS3aHHBIX C
METAHOJIa 31 ATaHOJa | OKpPYKAroLIEH MPUPOTHON
TPEXaTOMHBIN CIUPT — | cpemnoii; cobnroaeHue

41 BemectBa 1 MaTepuansl B 3 TIIUIEPHH. Hcnons30Bath | mpaBMil 0€30MaCHOCTH MPU

JKHM3HHU 4YCJIOBCKA

NpHOOpEeTEeHHbIE 3HAHUA U
YMEHHsI B TPaKTHYECKOU
JIeITEIIbHOCTH 51
MIOBCETHEBHOM  JKM3HH  C
IIEJIBIO 0e30macHoro
oOparieHust ¢ BEIIeCTBAMHU H
MarepuazamMu 51
OKOJIOTMYECKA  TPaMOTHOTO
MOBEJICHUA B OKpYyKaromen
cpene

bubnuoreka HOK
https://m.edso0.ru/7f41a636

oOparlieHuu ¢
XUMUYECKUMHU
BEIIECTBAMHU B OBITY U
pEaTbHOM KU3HH.
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Wroro mo pazueny 3
PesepBHOE Bpems 3 Bubmmorexa LIOK

P P https://m.edsoo.ru/7f41a636
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1. Xumus. 8 kiacc: yueb. 1is oduieoOpa3zoBarenbHbix yupexaenuit / O.C.
["abpuensH. - 3-¢ uz., crpeotun. - M.: Jlpoda, 2022. - 286 c.

2. Xumus. kinacc: yueo. st oomieo0pazoBaTennbHbIX yupexaenuii / O.C.

["abpuensH. - 3-¢ uz., crpeotun. - M.: Jlpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. T'abpuensn O. C., Bockoboinukosa H. I1., SAurykoBa A. B. HacTonbHast kaura
yuautens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: [lpoda, 2021.

2. T'abpuensu O. C., AmykoBa A. B. Terpanp /ist 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 k1. K yuebnuky O. C. ['abpuensna «Xumusi. 8 Kiacey.
M.: lpoda, 2022.

3. T'abpuensu, O. C. Metonnueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumus». 8 knacc / O. C. 'abpuensn. — M.: Ipoda, 2021. — 109.

4. Tabpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumusy. 9 xknacc / O. C. T'abpuensn. — M.: IIpoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptel k yueouuky O. C. 'abpuensna «Xumus. 8
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHonorudeckue kaptel k yueoHuky O. C. 'abpuensna «Xumus. 9
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHBIE U TPOBEpOUYHBIE padboTh K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u
ap. - M.: JIpoda, 2022. nanHbIe

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u calT ais yuurens «5 uay Ha ypok
XUMHI

http://him.1september.ru Enunas xomnexuus LIOP: IlpeameTnas koyekius



«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
sKkcriepuMeHThl: xumus. Kommekmmst Poccniickoro o6meo0pa3oBaTeIsHOTO OpTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onmummnuana mkoJI-HUKOB 110 XUMHAH
http://chem.rusolymp.ru Opraandeckast XuMus: JJICKTPOHHBIN YICOHUK IS
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS

http://www.chemistry.ru JluctaHuinoHHasi onuMnuaaa no XuMHH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA IPOEKT



