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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTEIbLHON MPOrPaMMbI OCHOBHOTO 00111eT0 00pa30BaHuUsl, TPEACTABICHHbBIX
B ®I'OC OOQO, a Takke Ha ocHOBe (enepanbHOl pabouel MporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIICTIIIMM TPETOJaBaHus yueOHOTO mpeaMeTa « XUMUs»
B 00pa3oBarenibHbIX opranuzanusax Poccuiickoin denepannm.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IEJAX, OOMmeH CTpaTeruu
oOyueHusi, BOCIHTAHHA W Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJINBAECT 00s3aTeNIbHOE MpEAMETHOE COJIepKaHue,
npeAycMaTpUBaeT paclpelesieHUe €ro Mo KilaccaM M CTPYKTYPUPOBAaHHUE IO
pazienaM M TeMaM MporpaMMbl IO XHWMHH, OINPENETSeT KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh U3YUYCHUSI XUMHUM C YY4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX
O0COOEHHOCTEW  OO0y4aromuxcsi, OINpeaeNsieT BO3MOXKHOCTU TpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTesIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTI'O OOIIIETO 00pa3oBaHUs, a TaKkKe TPEOOBAHUN K
pe3yibTataM 00y4YeHHs XMMHUM Ha YPOBHE IIeJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB YYeOHO-ITIO3HABATEIIBHOW JICATCIBHOCTH OOYYaromerocss 10 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XWMHUHU CIYKUT OCHOBOM JUisi (DOPMHUPOBAHUS MHUPOBO33PEHHUS
00yyJaroIierocs, ero MnpeacTaBJICHU O MaTepUAIbHOM €IUHCTBE MHUpPA, BAXKHYIO
posib UrparoT (HopMUpyEMbIE XHUMHEH TMPECTABICHUS O B3aMMOIIPEBPAILICHUIX
SHEPTUd U 00 DBOJIONUU BEUIECTB B MPUPOJE, O MyTSIX PEIICHUS TJIOOATBHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHS YEJIOBEYSCTBA — CBHIPHEBOM, JYHEPreTHYECKOM,
MUILEBOM U DKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHCHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEW IS  CaMOpa3BUTUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHKE MBIILJICHUSI U1 TBOPUECKUX CITIOCOOHOCTEM
0o0y4Jarommxcsi, HABBIKOB WX CaMOCTOSITEIBLHOM  Y4yeOHOW JesTEeIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIIEIOBATEILCKUX yMEHUH, HEOOXOMWMBIX Kak B
MMOBCETHEBHOM JKM3HU, TaK M B MPOGECCUOHAITBHON ACATEIHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJTIOCTHOTO B3IJISi/Ia HA €IMHCTBO MIPUPOJIBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoMm B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYaIOuXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-
-HAy4HbIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTUYECKOE
o0pa3oBaHHE 00YUYarOITUXCS.

JlanHble HampaBJIeHWs] B OOYYECHUH XUMHUHU OOECIICUMBAIOTCS CIECIHM(PUKON
colepkaHusi  y4eOHOro  mpeaMeTa, KOTOPbIM  SBJISETCS  MeNaroru4ecKd
a/IaITHPOBAHHBIM OTpaXKeHHEM 0a30BOIl HAYKM XMMHUHU Ha OMPECIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIET0 0Opa30BaHUsS OPUEHTHUPOBAH HA
OCBOCHHME OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUM XHUMHH, OCHOB
HEOPraHMYECKOM XMMHUU M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUH
OPTraHUYECKON XUMUH.

CtpykTypa cojepkaHusl MPOrpaMMbl 10 XUMHUHU cPopMuUpoBaHa Ha OCHOBE
CUCTEMHOTO mnozaxoaa K e€ mzydeHuro. CojaepaHUE CKIIAJbIBACTCS U3 CHUCTEMBI
MNOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOMN
peakiuu. O0e OSTU CHUCTEMBbI CTPYKTYpPHO OPraHM30BaHbl 10 MPUHIUITY
ITOCJIEA0OBATEIBHOIO PAa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TPENCTaBICHUNA 00 DIEKTPOJUTUYECKOM JUCCOLMALIMM BEIIECTB B
pacTBOpax.

TeopeTndyeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIMPHUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OAHOTO
YPOBHSI K JIPyroMy, BBITIONHSSA (DYHKIUU OOBSCHEHHS] M MPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHSI M BO3MOXKHOCTEHM MPAKTUUYECKOTO MPUMEHEHMS M TOJyYEHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMmbl TIO XUMHH  CIOCOOCTBYeT  (HOPMHUPOBAHHIO
MPEACTABIICHUS] O XUMUYECKOW COCTABIISIIOLIECH HAYYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HAaHWS B Hayke. M3yueHue XMMUU MOPOUCXOAUT C MPUBICYEHUEM
3HAHUN W3 paHee M3YYCHHBIX Y4eOHBIX mpeaMeToB: «OKpYKaIoImUid MUPH,
«buonorus. 5-7 knacce» U «Pu3nKa. 7 Ki1acc.

[Ipy w3ydeHMH XUMUU TPOUCXOIUT (OPMHUPOBAHUE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON
NESATEIbHOCTH YeJlOBeKa U KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro NpeIMeTa COCTOMT B (DOPMUPOBAHMHM CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEWIMX (h)aKTOB, IIOHITHH, 3aKOHOB U TCOPETHUCCKHUX ITOJIOKCHUH,
JOCTYITHBIX 000OIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, si3bIka HAyKH, B



OpUOOIIEHMM K Hay4YHbIM METOJIaM TIO3HAHUS NpPU U3YYEHUM BEIIECTB U
XUMUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABATEIBHOW U Yy4eOHO-HCCIEIOBATENbCKON
NEeATENbHOCTH, OCBOCHHMM IpaBuil O€30MacHOro oOpalieHus ¢ BEHIECTBAMHU B
MOBCEHEBHOM JKU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauYE€HUE MPUOOPEITH TaKHUe 11eJ1, KaK:

— (dopmupoBaHHe WHTEICKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJCHHOCTb OOy4Ye€HHUS HAa  CHUCTEeMaTHYeCKOe MpPUOOIICHHE
oOy4aroluxcsi K CaMOCTOSITEIbHOM MO3HaBaTEJIbHON JEATEIbHOCTH, HayYHBIM
METOJilaM MO3HaHUs, (OPMUPYIOUIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecnedyeHue yClIOBUM, CIIOCOOCTBYIOMINX MPUOOPETECHUIO 00yUAIOITUMHUCS
OMbITa Pa3HOOOPa3HON MAESATENbHOCTH, NMO3HAHUS W CaMOIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIIUX YHHUBEpPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanue o00meld (YHKIMOHAIBHOM H  E€CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM 4HCI€ YMEHUH OOBACHATH U OLEHUBATh SIBICHUSA
OKpPY’)KaloIlIeT0 MHpa, HMCIONB3ys 3HAHUS M OMBIT, MOJyYEeHHBIC MPU H3yUYECHUHU
XUMHH, TPUMEHATh HUX MpPU pEHIeHUH NpoOJieM B TMOBCEIHEBHOM JKU3HU U
TPYAOBOM JAEATENBHOCTH;

— (QopmupoBaHue y OOy4YarOIIMXCS TYMaHUCTHMYECKHUX OTHOILEHUH,
MOHMMAHUSA IIEHHOCTH XHWMHYECKUX 3HAHUN I BBIPAOOTKH DKOJIOTHYECKU
[[eJIECO00PAa3HOrO0 TMOBEACHUS B OBITY U TPYIOBOW JESATEIBHOCTH B IIEJIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAKOLIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHsI OOLIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY MpO(UIIs U HANPaBICHHOCTH JAJbHEUIIETO
00yueHus.

OOmiee YMCIO dYacOB, OTBEAEHHBIX [UIsI M3YYCHHS XWMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 yacos: B 8 kiacce — 68 yacos (2
Jaca B HeJelmo), B 9 kiacce — 68 wacos (2 yaca B Heel0).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/ILHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUK B )KM3HU 4YEJIOBEKA. XHMUSA B CUCTEME HayK.
Tena wm BemecTBa. PuU3NYECKHME CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOgax MO3HAHUS B XUMHH. UHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3jiesieHust cMeceil.

ATOMBI W MOJEKYJbl. XUMHUYECKUE »HieMEHTbl. CHUMBOJIBI XUMHUUYECKUX
31€MEHTOB. [IpoCThIE U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢GopMyna. BameHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOocuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBast J10JIsl XUMHYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KomnuectBo BemectBa. Moisb. Moisipaas Macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHCIA CTPYKTYpHBIX €IuHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Du3NYECKUEe U XUMHUYECKUE SIBICHUSA. XUMUYECKASI peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacChl BElIeCTB. XUMHYecKue ypaBHeHus. Kiaccudukarms
XUMUYECKUX PeaKInil (COeIMHEHUS, PA3JI0KEHNs, 3aMEIlIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenn

3HAKOMCTBO C XMMHUYECKOW TMOCYJIOHM, MpaBuiaMu pabOThl B J1a0OpaToOpuu U
npuéMamMu o0palieHus: ¢ Ja0opaToOpHbIM O00OPYJTOBAaHUEM, U3YUYCHUE U OMUCAHUE
¢u3nueckux CBOMCTB OOpaslloB HEOPTaHWYECKUX BEIIECTB, HAOJIIOJCHUE
¢usnueckux (MaBJIeHUE BOCKA, TasHHWE JIbJa, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOJIbI) U XUMHUYECKUX (TOPEHHE CBEUHU, MPOKAUTMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICMCTBHE MeJla C KUCIIOTOMN) SIBICHUN, HAOII0/ICHUE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3sioKeHUE TUIPOKCHUAA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE keme3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB pa3leleHusi CMecel: ¢ MOMOUIbI0 MarHurta, (pUIbTpOBaHUE,
BBITIApUBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MpoBeICHUE OYUCTKH MOBAPEHHON
conyd, HaOMIOJEHWE W  OMNHCAHWE  PE3yJbTaTOB  TPOBEICHUS  OTIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsSI MacChl, CO3JaHUE MOJIENIEd MOJIEKYI
(1IapoCTep>KHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kucimopos — 3J€MEHT U MpocToe
BemiecTBO. HaxokneHuwe Kuciopojga B Mpupoje, (U3NUECKHE U XHUMHYECKUE
cBoiictBa (peakuuu ropeHus). Okcuapl. [Ipumenenue kucnopoma. CrocoOsI



MOJIYYeHHs] KHUCIopoAa B JabopaTopud U MPOMBINUIEHHOCTH. KpyroBopoT
Kuciopoza B npupojie. O30H — amioTponHast MoJu(UKAIUS KUCIOPOIa.

TernoBolt 3DPEeKT XUMUYECKON peakIuu, TePMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHIAOTEPMHUYECKHE pEakUuH. TOIUIMBO: Yroib M METaH. 3arps3HEHUE
BO3/lyXa, YCHJICHHE MapHUKOBOTO d((PeKTa, pa3pyIieHrne 030HOBOTO CIIOS.

Bopopon — snemeHtr m mpocrtoe BemectBo. Haxoxnenue Bogopoaa B
npupoae, Qunyeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyyeHus. KucnoTsl u conu.

MoutsipHbIit 00bEM Ta30B. Pac4€Thl MO XUMHUYECKUM yPaBHCHHSIM.

dusnueckue CBOWCTBA BOJbl. Boga kak pacrBoputenb. PacTBOpEI.
HacelllleHHBIE W HEHACHINIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBaHUSI.
Ponp pacTBOpoB B mpupoAe U B KU3HHU 4enoBeKka. KpyroBopoT BOIbI B IPUPO/IE.
3arpsi3HEHHUE NPUPOIHBIX BoA. OXpaHa U OUMCTKA TPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuanl. Kiaccuduxanus
OKCHUJIOB:  coJjieoOpa3ytome  (OCHOBHbIC, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oOkcuaoB. Puznyueckue H XUMHYECKUE
cBOMCTBa OKCUIIOB. [loryueHue okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHMM: IIENIOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBanuil. du3nyeckue M XHMHYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. Ousznueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocTn MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa cosneid. @u3nUecKre U XUMUYECKHE CBOMCTBA COJIEH.
[Tomyuyenue couen.

['eHeTnyecKas CBSI3b MEXY KilacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIEIICHUE COAEPkKaHUS KUCIOPOIa B BO3AYyXE, MOJIYYEHHUE,
coOupaHue, pacrno3HaBaHME U W3YYEHHUE CBOWMCTB KHCIOPOJa, HaOII0JeHUE
B3aUMOJICUCTBUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HMKHOBEHHUS U
ImpeKpaiieHus TopeHust (Mokapa), O3HaKOMJIEHHEe ¢ oOpaslaMu OKCHIOB U
OMMCaHUE HX CBOWMCTB, MOJyYyeHHE, COOWMpaHUEe, paclo3HaBaHWE M HM3YUYCHUE
CBOMCTB BOJIopojia (ropeHue), B3auMoJiecTBHE Bojaopoaa ¢ okcugoM menau (II)
(BO3MOKHO HCIIOIB30BAaHUE BHJICOMATEPHAIIOB), HAOIIOICHUE OOpAa3IOB BEIECTB
KoJaudecTBOM 1 MoJib, HCClI€IOBaHUE OCOOEHHOCTEHW pAaCTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJICHHWE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIEM pAaCTBOPEHHOTO BEIIECTBA, B3aMMOJECUCTBUE BOIbI C METAJJIAMU
(HaTpueM u KanblueMm) (BO3MOKHO HCIIOJIB30BAaHUE BHJIEOMATEPHUAIIOB),



UCClIeloBaHUE O0pa3loB HEOPraHMYECKUX BEHIECTB Pa3IUYHBIX KJIACCOB,
HaO0JI0ICHHEe U3MEHEHUsI OKPACKU MHAMKATOPOB B pacTBOpPAX KUCJIOT U IIEJIOYEH,
u3yueHue B3ammojehcTBus okcuma memu (I1) ¢ pacTtBopoM cepHOW KHCIIOTHI,
KMCJIOT C METAJUIAMH, PEaKUUMHd HEUTpaIM3alu{, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METala APYTUM M3 PAacTBOpa COJM, PELIEHUE
AKCIEPUMEHTANIbHBIX 3a/a4 N0 TeMe «BaHelne Kiacchl HEOPraHUYECKHX
COCITUHEHUI».

Iepuoanuyecknit 3axkoH M Ilepuoamyeckas cucremMa XHUMHYECKHX
aementoB JI. U. MenngeaeeBa. CrpoeHue atomMoB. XHMHYECKasi CBf3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble MOMBITKH KJIACCU(PUKAIMU XUMHYECKUX dyeMeHToB. [loHsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IEJIOYHO3EMENIbHbIE METaJlIbl,
raJIOreHbl, THEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3ytoT aMm(pOTEPHbIE OKCHUIBI
Y TUAPOKCHUIBL.

Ilepronnyeckuit 3akoH. [lepuoauyeckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneera.  KopoTkomepuonHas ¥ JUIMHHONEpUOAHAas  (opmbl
[Tepunoanueckoit cucreMbl xumudyeckux 3iaeMeHToB 1. M. Menneneesa. [lepuonasr
n rpynmbl. OHU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB MEPHOIA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMoB mepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[lepnonmueckonn cucrembl . M. MenneneeBa. XapaKTepUCTUKA XUMHYECKOIO
3JIEMEHTA 10 ero noJyioxkeHuto B [lepuonnueckoii cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHs paguyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IIEPUOJAM.

3nauenue [lepronnueckoro 3akoHa u [lepuoandeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHS Hayku W npaktukd. [[. . MenpeneeB — yd€Hblid U
IrpaXKIaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (TOJisipHAsT M HEMOJISIpHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX AIIEMEHTOB. MIOHHAs CBSI3b.

Crenenp okuciieHHA. OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKLUU.
IIpoueccsl OKUCIEHHS U BOCCTAaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUJA LHMHKA C PacTBOPaMU KHCJIOT W IIEJIOYEH, IPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX  pEAKLUN
(ropenue, peakiiiy pa3oKeHUsI, COSTUHEHU).

Mesicnpeomemnmnuie céazu



Peanuzanus MeXNnpeaMETHBIX CBA3€H NpU W3YYEHUHM XMMHH B 8 Kjacce
OCYUIIECTBJISICTCS. 4epe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHITUH, SBJISIIOIIUXCA CUCTEMHBIMU JJI1 OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO01Me ecTecTBEHHO--HAyUHbIC TTOHATHUS: HAy4YHBIA (PAKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHalW3, CHUHTE3, KiacCUpUKalKs, MEePUOJUYHOCTb, HaOII0ICHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHHE.

@usnka: maTepus, aToOM, DOJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHU],
U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUIN 3apsijl, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, T'a3, PU3MUECKHUE BEIWYUHBI, SIUHUIIBI
M3MEPEHUs, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COHILE.

buomnorus: poTocunTes, Apxanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpPaIbl, TOPHBIE TOPOJIBI,
TMOJIE3HBIE UCKOIIA€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKAsI peaKUMs

[lepnognueckuit 3akoH. [leproauyeckas cucrema XUMHYECKUX IEMEHTOB /1.
N. Mengeneea. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUA U HX
COCIMHEHUA B COOTBETCTBHUM C IIOJOKEHUEM »JJIeMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BUAbl XMMHUUYECKON CBA3U. THUIBI KPUCTATIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THMNA KPUCTALNIMYECKON PEIIETKU U
BUJa XUMHUYECKON CBSI3U.

Knaccuduxainyss 1 HOMEHKIIATypa HEOPTaHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K PAa3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiuys XuMuuecKkux peakiyii o pa3IndHbIM IIPU3HaKaM (TI0 YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIIoBoMYy 3(dekrty, 1o
MU3MECHEHHIO CTETICHEH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHUMOCTH, TIO
YYaCTHIO KaTajn3aTopa). JK30- U IHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckord peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonarue o karanusze. [lonsitne 0 XxumMuyeckoM paBHOBeCHH. DAKTOPBI,
BIUAIONIME HA CKOPOCTh XUMHUYECKOM pEaKUUH M TOJO0KEHHE XUMUYECKOTO
paBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIUM,  DJICKTPOHHBIM  OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiIeHUE YpaBHEHUI



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKUUMKA €  HUCIOJb30BAaHUEM  METOJIA
AJNIEKTPOHHOTO OaiaHca.

Teopus PNEKTPOIUTUYECKON NUCCOLMALUN. DIEKTPOIUTHI U HEITEKTPOIUTHL.
KaTtnonsl, aHnoHsl. MexaHu3M AUCCOLMALMM BELIECTB C Pa3IWYHBIMU BUIAMU
XUMHYeCKo cBs3u. Ctenensb nuccounanuu. CUiIbHbIC U CIa0bIe SJIEKTPOIUTHI.

Peakrun nonHOTO OOMEHa. Y CIIOBUS NMPOTEKAHKS PEAKIMi HOHHOTO 0OMEHa,
MOJHBIE M COKpalIEHHbIE HWOHHBIE ypaBHEHHs peakuuil. CBoiCTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUH 00  AICKTPOJTUTHYCCKON
nucconnanvu. KauectBeHHble peakuuy Ha MOHBL. [[oHATHE O THAPOIU3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJIEISIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB U HeMeTauioB (rpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuga HaTpus), UCCIEOBAHNE 3aBUCUMOCTA CKOPOCTH XMUMHYECKON peakiuu
OT BO3JICUCTBUA PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE HIIEKTPONPOBOJIHOCTU
pacTBOPOB BEIIECTB, MPOLECCA JUCCOLMALMM KHCIOT, IIEJI0YEe H COJeHr
(BO3MOKHO  HWCIOJIb30BaHWUE  BHUACO  MaTEpHANIOB), TMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKK  TMPOTEKAaHUs  pEakIuid  HMOHHOrO  OOMEHa
(oOpazoBanue ocajaka, BbIJICIGHUE Ta3a, o0O0pa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX ~ IPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu pas3ioKEeHHs, COCAUHEHUS), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAUYECTBEHHBIX pEAKIMHA HA HOHBI, PELICHHE
AKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hemera/uibl 4 MX COeTUHEHUS

OO6mast xapaktepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha TIIPUMEPE  XJopa
(B3auMoJielicTBUE € MeTaUlaMH, HEMeTalJIaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
CosnsiHasg KHCJIOTA, XMMUYECKUE CBOMCTBA, MOJIydeHHE, NpuUMeHeHue. [lelicTBue
XJIOpa W XJOPOBOJAOPOJA HA OPTraHU3M 4YEIOBEKA. BakHEWIHWe XJIOpUIbl U UX
HAaXOXJICHUE B MIPUPOJIE.

O6mast xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC cTerneHu okucieHus. CTpoeHue U (PU3NUecKrue CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJUIOTPONHbBIE MOIU(DUKAIIMKN KUCTIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOeHHUE, (PU3UYECKUE U
XUMHYECKUEe CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas xwmciora, (QHU3MYECKHE W XUMHUYECKHME CBOMCTBa (0OmME  Kak
IOpeiCTaBUTENd KJacca KHUCIOT M creuuduueckue). XUMUYECKHE pPEaKIuH,
JieXale B OCHOBE MPOMBIIIJIEHHOTO CIOco0a TMOJTyYeHHS CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoit KucaoThl. CoJid CEpHON KUCIOThI, KAYECTBEHHAs! PEAKIIUs Ha



cynbdar-uoH. HaxoxaeHuwe cepbl U €€ COSAMHEHUM B TPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOUIEH Cpellbl COCIUHEHUSIMU Cephbl (KUCIIOTHBIE JOXIH,
3arpsi3HCHHE BO3AyXa M BOJIOEMOB), CITOCOOKI €T0 MPEIOTBPAIICHHUS.

OOmast xapakrtepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIEC CTEIEHU OKHUCJIEHUS. A30T, paclpOCTpaHEHUE B MPUPOJIE,
dusnueckue U xumMuueckue cBoictsa. KpyroBopor azora B npupojae. AMMUak, ero
du3nyueckrue 1 XUMUYECKHUE CBOICTBA, MoydeHue 1 npuMenenue. Conu aMMOHUS,
X (PU3UYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peaknus Ha
MOHBI aMMOHUsSA. A30THasi KUCIOTa, €€ MojaydeHue, PU3NUEeCKHe U XUMHYCCKUE
cBOlicTBa (00IME KakK TPEACTABUTENS Kiacca KHCIOT W CHEIU(UUYECKHe).
Hcnonb3oBaHne HUTPATOB U COJEH aMMOHMS B KadyecTBe MMHEpAJIbHBIX
ynoopeHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKAIOIIeH Cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOKIU, 3arpsi3HEHUE BO3lyXa, MOUYBBI W BoAoEéMoB). dDocdop,
ajuioTponHeie Moaudukanuu docdopa, ¢uzmyeckrue M XUMHUYECKHUE CBOMCTBA.
Oxkcun dochopa (V) u dochopHas kuciora, GU3NIECKUE U XUMAYSCKHUE CBOMCTRA,
nosyaenue. McnonpzoBanue hochaTtoB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapakrepucTuka 371eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTpOESHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpOaA,  aJUIOTPOIHbBIC
Moau(dUKalUKM, pPACOpPOCTpaHEHHE B MOpUpoAe, (U3NYECKHE W XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yraepona B npupozae. Okcuibl yriaepoja, ux
dusnueckue W XUMUYECKHE CBOWCTBA, JCHCTBME Ha JKHUBBIE OpPraHU3MBI,
MOJYyYEeHHE W TPUMEHEHHE. DKOJOTMYECKUE MPOOIEMBbI, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza T17100ambHOrO MOTCIUICHUS KIUMaTa, MapHUKOBBIH
addekT. YroapHas KUCI0Ta U €€ CONU, X (PU3NYECKUEe U XMMHUYECKHUE CBOICTBA,
nojiyueHue u TnpuMmeHeHue. KadecTBeHHass peakiMs Ha KapOOHAT-WOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CETHCKOM
XO351CTBE.

[lepBoHauanbHbIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, TTIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupoaHbie MCTOYHUKH YTJIEBOAOPOJIOB (yroyib, MPUPOIHBIN Ta3, He)PTh),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX pPOJb B OBITY M MNPOMBIIIIEHHOCTH.
[TonsaTre 0 OMOTOTUUECKH BaXKHBIX BEIIECTBAX: JKUpaxX, OelikaxX, yriaeBoJax — U UX
poir B KU3HM 4elioBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX W
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBONCTBa, IOJyYE€HUE U
npumenenue. CoeauHeHus KpeMHusi B mpupojge. OOmume mnpeacrtaBieHus o0
okcune kpemuus (IV) u xkpemuueBoil kuciaore. CUIUKAThI, UX HCIIOJIH30BAHUE B
OBITY, B TIPOMBIIUICHHOCTH. BakHeiine CTpouTeIbHbIE MaTepualibl: KepaMHKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [Ipobnembl 6€301acHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKUUi Ha XJIOPUA-HUOHBI U HAOINIOJCHUE MPU3HAKOB
WX TIPOTECKaHWS, OMBITHI, OTpaxaromme (QU3NYecKue W XUMHYECKHE CBOWCTBA
rajoreHOB M HMX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOpPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu  cepbl W €€  COeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOJCHHUE Tpoliecca OOYTIMBaHMs caxapa MoJ JAeUCTBHEM
KOHUCHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, HW3Y4YEHHWE XHWMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHOW KUCIOTHI, TPOBEJACHUE KaYECTBEHHON peakluu Ha Cyibdar-
MOH W HaOJOJIeHWE MpHU3HAKa €€ MPOTEeKaHWUs, O3HAKOMJIEHHWE C (HU3UYECKUMU
cBolicTBaMH a3ota, (ocopa W UX COEINUHEHHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 0Opa3laMu a30THBIX U (OCHOpPHBIX YAOOpEHUH, MOJyYEHHUE,
coOWpaHue, pacrno3HaBaHWE W M3yYEHHE CBOMCTB aMMHUaka, IPOBEICHUE
Ka4ueCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U (JochaT-uoOH U HM3yYEHHUE MPU3HAKOB
UX TIPOTEKaHUsI, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO
(BO3MOXKHO UCITIOJIb30BAHUE BUJIEOMATEPHUAIIOB), U3YyUYCHHE Mozenein
KpPUCTAJUIMUECKUX PEmIETOK anmasa, rpaduta, ¢yiuiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPONCTBOM TPOTHBOras3a, MOJydeHHE, COOMpaHUe, paclo3HABaHUE U W3Y4YCHUE
CBOMCTB YTJICKUCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peakluii Ha KapOoHAT u
CUJIMKAT-UOHbl M W3Yy4YEHUE TMPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE JKCIEPUMEHTATbHBIX
3a7a4 no TeMe «BaxxHeimme HeMeTambl U UX COEUHEHUSD.

MeTa/iibl 4 UX COeTUHEHUS

OO6m1as xapakTepucTUKa XUMHUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX mnoyiokeHuss B llepuomnueckoi cucteMe XuMHYECKUX diemeHTtoB . H.
MenneneeBa u ctpoeHus aroMoB. CTpoeHrne MeTaioB. MeTtaminueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeéTKa.  DNEKTPOXUMHUYECKHM  pAl
HaIpsDKeHU MeTaioB. OU3NYEeCKUe M XMMUYECKHE CBOMCTBA MeTallioB. O0mue
CrocoObl MOJy4YeHUs: MeTayuioB. [loHSATHE O KOppPO3UM METAIOB, OCHOBHBIE
CIOCOOBI 3amUThl UX OT Kopposuu. CrutaBel (CTallb, YyTyH, IJIOPATIOMUHUN,
OpoH32a) ¥ X MPUMEHEHUE B OBITY U MTPOMBIIIIIICHHOCTH.

[[leounbie mMeTamibl: mojoxxkeHue B [lepuoguyeckoil cucTeMe XMMHUYECKHX
aneMeHToB JI. 1. MenneneeBa, CTpOeHUE UX aTOMOB, HAaXxOXIAECHHUE B MPUPOJE.
®u3znuecKkre U XUMMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCuasl U



TUJIPOKCUABI HATpusi W Kanud. I[IpuMeHeHHe MIEeNOYHBIX METAUIOB U HX
COE€IMHEHUM.

[llenmoyHO3eMeIbHBIE METAJIbl MarHuii M KajJblIUW: IIOJIOKCHHUE B
[lepuomnueckon cucreme xummuuyeckux siemMeHToB [l. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HAXO0X/JICHUE B Ipupoac. PU3NYECKUE U XUMUYECKAE CBOMCTBA MarHus
u Kanpuus. BaxHeilmne coeauHeHUs] Kanblus (OKCHI, THUIPOKCHUI, COJIH).
JKEcTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHUS.

AunroMuHUN: TTo0keHue B [lepuoanyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOCHUE aToOMa, HaxoXJaeHue B npupoaec. Ouznyeckue u
XUMUYECKHNE CBOMCTBA amtoMHUHMS. AMGPOTEpHBIE CBONCTBA OKCHA M THIPOKCHIA
aJIIOMMHMUS.

JKenezo: nosoxenue B [leprnoinueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, crpoeHue aroma, HaxoxiacHue B mnpupone. Duszmueckue u
XUMHYECKHEe CBOMCTBA xkese3a. OKCHUIbI, THAPOKCUABI U comu xkene3a (1) u sxenesa
(1), ux cocTaB, CBOWCTBA U IMOJIYICHHE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oOpasllaMd METaUIOB U CIUIABOB, HUX (PU3MUECKUMHU
CBOWMCTBAaMH, H3YYCHHE  PE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
WCIIOJb30BaHUE BUJIEOMATEPUANIOB), OCOOCHHOCTEM B3aMMOJICUCTBUS OKCHJIA
KaJIbI[Msl U HATpUsi C BOJOM (BO3MOXKHO HCIIOJ30BAHUE BHUICOMATEPHUATIOB),
WCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOILIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BOBMOXHO  HCIIOJIb30BAHUE  BHUACOMATEpUAIOB), MPU3HAKOB  MPOTEKAHUSA
Ka4ECTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KajabllMs, aJIIOMUHUS, [IMHKA, JKeJie3a
(1) u xene3a (II1), meau (1), HaOIrOIEHUE U ONIMCAHKE TIPOIIECCOB OKPAITMBAHHS
MJaMEHU HWOHAMM HaTpHs, Kajdus ¢ KaJblUs (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMIPOKCU]IA ATFOMUHUS
Y TUAPOKCHUJA [MHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a71a4 110 TeMe «BakHenime
METAaJJIbl U UX COCOUHCHUS.

XuMus 4 OKpPY:Kawiuas cpeaa

BemecTtBa m marepuanbl B MOBCEJHEBHOM KWU3HM 4YeJOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuii B ObiTy. [lepBas momoris npu
XUMHUYECKUX 0KOrax U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarollew cpenbl (MpeenbHas JI0MmyCcTUMas
KOHIIeHTpanus BemiecTs, ganee — [[JIK). Pons XumMuu B pemieHud 3KOJIOTMYeCKUX
mpo0Jem.

Xumuyeckuui IKCnepumenm:

U3ydeHue 00pasIoB MaTEpPHAIOB (CTEKJIO, CIUIABHI METAJUIOB, MOJUMEPHBIC
MaTepuabl).

Mexcnpeomemmnnie ceasu



Peanuszanus MeXIpeIMETHBIX CBSi3ed NpHU M3YYEHHH XMMHUU B 9 Kiacce
OCYILECTBIISIETCS UEpe3 MHCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX
MOHATUH, TaK U MOHATUMN, SBIIAIOMIMXCA CUCTEMHBIMU ISl OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAy4yHbIM (hakT, rumoresa, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, Kilaccuukanus, MEepUOJUYHOCTb, HAONIIO/IECHNUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJEINb, SBJICHUE, MAaPHUKOBBII
3¢ (PeKT, TEXHOIOTHSI, MATEPUATIBL.

®duznka: Marepusi, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHU],
M30TONBI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsi, MHPOBOAHUKH,
HOJYNIPOBOJHUKU, JUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS]
peméTKa, CruiaBbl, (PU3MYECKUE BEIMYMHBI, €IMHHIBI U3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA0OpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BELIECTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE NCKOIIAEMBIE, TOIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSI MPOrPAMMBbI  OCHOBHOTO  OOIIEro
00pa3oBaHMs JTOCTUTAOTCS B XOAE€ OOyYEHHS XUMUU B E€AUHCTBE Y4YEOHOU U
BOCIIUTATENBHOU JIEITEIIBHOCTH B COOTBETCTBUH C TPAAULMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPUHSITHIMU B
oOlllecTBE MpaBWJIaMM M HOPMaMH TMOBEJEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLMATIM3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE ~ pe3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYarouuxcs
PYKOBOJACTBOBATbCSl CHUCTEMOW ITO3UTUMBHBIX LEHHOCTHBIX OPHUEHTALMd U
paclIMpeHne OMbITa JICITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
W HAy4YHOMY HACJIEIWI0, MOHUMAHUS 3HAYCHUS XUMHYECKOW HAyKU B KU3HHU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHON HHpOpMaIuend o
IIEPEIOBBIX JIOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPasKIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABJICHUSI O COLMAJIBHBIX HOpPMax M TMPABAIAX MEKIUMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATEeNIbCKOM, TBOPUECKOW W JOPYrUX  BHJAxX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM AESITENBHOCTH IPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATENBbHBIX 3aJ]]a4, BBIMOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX MTPOCKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAaHUIO
M B3aMMOIIOMOIIM B TMpolecce HSTOM Yy4eOHOU JeSITeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEICHUE M TMOCTYNKHM CBOMX TOBApUIIECH C TMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIIOIIME
OCHOBY JIJI1 TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MpeACTaBiIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTUS NIPUPOABI, B3aUMOCBS3SIX YEIOBEKa C
MNPUPOJTHOM CPEAOM, O POJIM XMMHM B IMMO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJIECHHBIC HA IMOJYYEHHUE HOBBIX 3HAHWM IO
XUMUU, HEOOXOAMMBIE ISl OOBSICHEHUS] HAOII0JaeMbIX IPOIIECCOB U SIBJICHUM,
MO3HABaTEIbHON, MH(GOPMAIIMOHHOW W UYMUTATENbCKOW KYJIBTYphl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEILHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPaBOYHOM



JUTEPATYpPOM, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMH HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHUI0O U TMO3HAHMIO, JIH0OO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K camMo00pa3oBaHWIO, MPOEKTHOM U  HCCIIEOBATEIbCKON
NEeATENBbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHA OOy4Y€HHUS B
JlajabHEHIIeM;

4) hopMHUpPOBaHHUSI KYJIbTYPbI 310POBb:

OCO3HAHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YIOTPEOJIICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpEHUS ),
HEOOXOAMMOCTH COOJIOICHUST TpaBWi O€30MacHOCTH TPU  OOpalleHuH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuii U TpyJa pa3IudHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHUSI TMPEIMETHBIX 3HAHUW [0 XUMHUHM, OCO3HAHHBINA BBIOOD
UHANBUYabHON TPAeKTOPUU MPOJOJKEHUSI 00pa30BaHus ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEMIHOW MPO(PECCUOHATBHON NEATEIbHOCTH U Pa3BUTHA HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B TPOPECCUOHAIBHOM CPEJIE;

6) IKOJOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIeCTBOBAHMSI, IOHUMAaHUE LIEHHOCTH 3/J0POBOTO U
O0e3zonmacHOro o0pa3a JKW3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢uznyecKkoMy M TCUXUYECKOMY 3I0pPOBBIO, OCO3HAHHE IEHHOCTU COOJIIO/ICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYaIlUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4YaeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPENOH, I MOBBIIEHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYpbl, OCO3HAHMS TJOOATBbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM W MyTeld WX PEIICHHS MOCPEACTBOM METOJOB XUMUH,
AKOJIOTHYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN Y COLIMAIIBHOM MTPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe wMmeTanpeIMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMbIE IS
dbopMHUpOBaHUS MHPOBO33PCHUSI OOIIECHAYyYHbIE TIOHATHS (3aKOH, TEOopwus,
MPUHLINII, TUIIOTe3a, GaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYToe€.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHWI M3 3TUX NPeIMETOB (GOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU



HAy4YHOU KapTHMHE MHUPA, U YHUBEpPCAJIbHbIE Y4eOHbIe ACHCTBUSA (IT03HABATEIbHEIE,
KOMMYHUKATUBHBIC, DPETYJSITUBHBIE), KOTOpble oOOecreynuBaoT (HopMUpOBaHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHPOBAHUIO W OCYIIECTBJICHHUIO y4eOHOM
NESTEITHHOCTH.

Ilo3naBaTe/ibHbIe YHHUBEPCAJbHbIE YUeOHbIE 1eiicTBUSs

Bba3oBble Jornueckue JelcTBUA:

YMEHUS WCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIINUICHUS TMPU OCBOCHUU
3HAHWI: PacCKPBhIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISTH UX XapaKTEPHBIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBSI3b C APYTMMH TOHATHUSIMH), UCIOJIb30BATh
MOHSATHS NIl O0BSICHEHUS OT/IETbHBIX ()AKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KiacCU(pUKAIIMM XUMUYECKUX BEIIECTB M XMMUYECKHX pPEaKIUH,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHBIC, ECTyKTUBHBIC, 10 aHAJIOTHH),
JIeNIaTh BHIBOJIbI U 3AKJIFOYCHHUS;

yMEHUE TMPUMEHATh B TMPOIECCe TO3HAHUS TOHATHS (TMPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMUH,
peoOpa30BEIBATh MTUPOKO MPUMEHSEMbBIE B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJIEMEHTa), XuUMHueckas ¢Gopmysia U YypaBHEHHUE
XUMHUYECKON PEeaKIuu — MPHU PelIeHUH y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ Y4€TOM
ATUX MOJCIIbHBIX MPEJCTABICHUA BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHbIC
MIPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIESCTB U XUMHUUYECKHX PEAKITUH,
BBISBIIATH ~ OOITME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBCHHBIE CBSI3M U
IPOTHUBOPEYHS B M3y4aeMbIX MPOIECCaX U SBICHUSX.

ba3oBble ucciie1oBaTe/ibCKUe AeHCTBUA:

YMEHHUE HCIOJIB30BaTh MOCTABJICHHBIC BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUA, a Tak)Ke B KaueCTBE OCHOBBI Il (OPMHUPOBAHUSI THUIIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OIbITa MO IJIJAHUPOBAHWIO, OPraHW3allMd W TPOBEIACHHIO
YYEHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMoJgaTh 3a XOJOM Mpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pe3yibTaT, (OopMyIupoBaTh 00OOIIECHUS U
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIAEAOBAHMS, COCTABISATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pa6ora ¢ unopmanueii:

YMEHUE BBIOWpATh, aHAJIU3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMAIIHIO
Pa3IUYHBIX BUJOB U (DOPM TPEICTABIICHUS, MMOTYYaEMYI0 U3 Pa3HBIX MCTOYHUKOB
(HayyHO-TIOMYJISIpHAST ~ JIUTEpaTypa XUMHYECKOTO COJEpXKaHUsS, CIPaBOYHbBIC
nocobusi, pecypcel MHTEepHeTa), KPUTHYECKH OIICHHUBATH IPOTUBOPEUYHMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh PA3JIMYHbIE METOJIbl M 3alpOChl MPU MOUCKE U OTOOpE
UHPOpMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX JJIsi BBIIOJIHEHUS
y4eOHBIX W MO3HABATENIbHBIX 337a4 ONPEACeIEHHOTO TUIA, TPHOOPETEHUE OMbITA B
00JJaCTH  KCIOJIB30BaHUSA  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOT'O HCIIOJIb30BAHUS PA3JINYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpeNCTaBICHUS HHYOPMALIUU U
WJUTIOCTPUPOBATh PEIIAEMBbIE 3a/a4yd  HECJOKHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu popMaMu TpaduKi U UX KOMOMHALIMSIMU,

YMEHUE UCIOJNb30BaTh W aHAIM3HPOBAaTh B Mpouecce y4yeOHOH U
UCCIIEIOBATENBCKON NE€ATEIbHOCTH MH(POPMALUIO O BIIMSHUU IPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTAa HAa COCTOSHUE OKPYKAOIIEH IPUPOJHOU
Cpensl.

KoMMyHHKAaTHBHBIC YHHUBEPCAJIbHbIC y4eOHbIE JCHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XojAe Auamora M (WiIM) AMCKYCCUHU) IO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OpMyJIHpOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIbHO BBIITOJIHEHUS NIPEIJI0KEHHOM 3a/1a4u;

YMEHUS  IPEACTABIATH  IIOJIYYEHHBIE  pEe3yJbTaThl  IMO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JejaTh IPE3CHTALMIO
pE3yNbTATOB BBIMOJHEHHUS] XMMUYECKOTO 3KCHepruMeHTa (1adopaTopHOro OMbITa,
71a00paTOpHOM pabOTHI 1O UCCIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MIPOEKTA);

yMEHUsI Y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
NO3HABATEJIbHOM M HUCCJENOBATEIBCKOW  JIEATEIBHOCTH  NPH  PELICHUU
BO3HUKAIOIIMX NPoOJEeM Ha OCHOBE yd€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuuii (00Ccyx aeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE€ IITYPMbD», KOOPIAUHALIMS
COBMECTHBIX [J€UCTBUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U APyTHE).

PeryasiTuBHbIC YHUBEpCAJIbHbIC Y4eOHbIC 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNpPEAeNATh ILEeNU JESITebHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BHIOUPATh Hanbosee 2p(HEeKTUBHBIE CIIOCOOBI PEIICHUS YYCOHBIX U
MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIA  AJITOPUTM  JEUCTBUM IIPYU BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJIYYCHHS] HOBBIX 3HAHUWA 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJbTaTa 3asBJICHHON LEIU, yMEHUE
HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPE/JIaracéMbl€ B YCJIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
colepKaHMs, YCTAHOBJIEHHOTO JaHHOW QenepanbHOl pabdodueil MmporpaMMon,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBui, crnenuduuecKkue Uil MPEIMETHOM 00sacTH  «XUMHS», BHUBI
NEATEIBHOCTH MO  MOJy4EHUIO HOBOTO  3HAHWA, €ro  HWHTEpIPETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoHiry oOyuenus B 8 kiacce npeMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh C(HOPMUPOBAHHOCTH y 00YUAIOIINXCST YMECHHUI:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHSATHI: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(oIHOpO/IHAsT U HEOJHOPO IHASI), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J0JIsT XUMUYECKOTO DJIEMEHTA B COSUHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHYECKasi peakius, KiacCU(UKAIUs pEeaKluid: peakiuu
COCIMHEHUS, PEAKIUU PA3JIOKECHUS, PEAKIMU 3aMEIICHUs, PEeaKIUU
0OM€Ha, 7K30- U IHAOTEPMUYECKUE PEAKIUH, TEIUIOBOM 3(P(EKT peakiuu,
AIpO aToMa, DJIEKTPOHHBIM CJIOW aroMa, aroMHas OpOuTalb, PaaUyC
aTomMa, XUMHUYECKasl CBA3b, MOJISIPHAS M HEMOJISIpHAs KOBAJICHTHAs! CBSI3b,
WOHHas CBS3b, UOH, KaTUOH, aHUOH, PacTBOp, MAcCCOBas MOJS BEIIECTBA
(IpolLieHTHAs! KOHIICHTPAIIUs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TOHATHH H
MPUMEHSITh 3TH MOHSTHS MIPU OMMCAHUU BEIIECTB U UX MPEBPAICHUN;

e HCIOJBb30BaTh XHMHUYECKYI) CHMBOJIMKY [Jii COCTaBlieHUs (Gopmys
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIIUK;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIICHHS  DJIEMEHTOB B  OWMHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COEAUHEHUW MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsS3W (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpsiBaTh cmbica Ilepuogmueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh IMOHMMAaHUE TMEPHUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX BJIEMEHTOB OT MX mojoxkeHus B Ilepuoaunueckoil cucreme,
3aKOHOB COXPaHEHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepu3oBaTh TadOiauuHyto Qopmy I[lepuomuueckoi
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3inyaTh [OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpymnma)», mansie u
OOJIbIlIME TIEPUO/bI, COOTHOCHUTH 00O3HAYEHHUS, KOTOPhIE HMEIOTCA B
tabmune «llepuonuueckas cucremMa XuMHUeCKuUX »djeMeHTtoB [J[. .
MeHieneeBay ¢ YHMCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl siApa, oOlee YUcio dJIEKTPOHOB
U pacrpeereHue uX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIIMPOBATh XMUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (M0 YHMCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIII0BOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECCTB
Pa3TUYHBIX KJIACCOB, MOATBEPIKIAs OMMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKHUX TMPEBpALIEHUNH B
Pa3TUYHBIX YCIOBUSX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJCKYJSIPHYIO W MOJIIPHYIO  MAacChI
BEIIIECTB, MAaCCOBYIO [IOJI0 XHUMHYECKOrO JJIeMEHTa 1o Qopmylie
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKIuu;

MPUMEHSATh OCHOBHBIC OTIEPAIMH MBICIIUTEILHON MEATeTLHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMaTU3aIMI0, KJacCHU(PUKAIHIO,
BBISIBJICHUE TPUYMHHO--CIIEJICTBEHHBIX CBSI3€d — JUISI M3Y4YEHUS CBOMICTB
BEIIECTB M XUMHUYECKUX PEaAKIMM, EeCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJIEHUEe, H3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  MpaBWJaM  MOJB30BAHUS  XHUMHUYECKOW  MOCYIOW |
7abopaTOpHBIM 00OpY/IOBaHHEM, a TakKe IMpaBujaM OOpalleHus C
BEI[ECTBAMH B COOTBETCTBHUM C HWHCTPYKIIMSIMH TI0 BBITIOJIHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB IO TMONYYCHUIO W COOMPAHHIO
razoo0pa3HbIX BeEIIECTB (BOJOPOJAa U KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEACIEHHOW MacCOBOM JOJIEM PaCTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XHMHUYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHHUIO PACTBOPOB IEJIOYEH M KUCIOT C MTOMOIIBIO UHIUKATOPOB
(yrakMyc, penondranernt, METUIOPaAHK U IPYTHE).

K xoHIiry oOydeHust B 9 kjacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX NOHSATHUNA: XHUMUYECKHUI
DJIEMEHT, aTOM, MOJEKYJa, WOH, KAaTHOH, AaHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaklus, XUMUUEcKasi CBS3b, TEIUIOBOM 3P eKT
peakiuu, MOJib, MOJISIPHBIN  00BEM,  pacTBOp,  AJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAS AUCCOLMALNS, PEaKUUU HOHHOIO
oOMEHa, KaTaJu3aTop, XUMUYECKOE pPaBHOBECHE, OOpaTHMBbIE U



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCJIEHHE H  BOCCTAaHOBIICHHE,
aIJIoTpOMnus, aM(pOTepHOCTh, XUMHUUYECKasl CBA3b (KOBaJCHTHAs, MOHHAs,
METaJUINYecKasi), KpHUCTAJUIMYECKass pelETKa, KOppO3us METAIUIOB,
CIUIaBbl, CKOpPOCTh XHWMHYECKOM pEaKkuu, MPENeiIbHO JOMyCTHUMAas
koHueHtpanus [1JIK Bemectna;

WUTKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHATHA U
MPUMEHSITh TH MOHSTHUS IIPU OMUCAHUU BEIIECTB U UX MPEBPAICHUN;
UCIIONB30BaTh XUMHYECKYI0 CHMBOJUKY JJIA COCTaBiCHHS (OpMyIl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUS] XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPHUHAMJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHHM Mo (QopMynaMm, BHJ XHUMHYECKOU
CBA3M (KOBAaJE€HTHas, MOHHAs, METAJUIMYeCKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsj MOHA MO XMUMHYECKOW (opmyrie, xapakTtep cpeisl B
BOJIHBIX PAacTBOpax HEOPTraHMYECKUX COCIUHEHHM, TUIT KPUCTATIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbIci [lepuonnueckoro 3akona [[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TMOHUMAaHUE: ONHUCHIBATh U XapaKTepHU30BaATh
tabnnunyio popmy Ilepuomuyeckoit cUCTEMBbl XMMHYECKUX 3JIEMEHTOB:
pasnuyaTh TOHSTHS «rJaBHas mnoarpymnmna (A-Tpynma)» U «moOouyHas
noarpynna (b-rpynma)», Manble U OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B NEPUOAUYECKON Talnuie, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsl  snpa, oOIee 4YUCIO dJIEKTPOHOB U
pacmpesiesieHie HX 10 DJCKTPOHHBIM CIIOSIM), OOBICHATH 0OIIne
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIIEMEHTOB M HUX COCIMHEHHI B
npejenax MajiblX MEPUOJOB M TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUYECKHE SJIEMEHThI, HEOPTraHMUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIYy U COCTaBy Y4YacTBYIOUIMX B peaKIuu
BEILIECTB, MO TEIUIOBOMY 3 (PeKTy, 0 U3MEHEHUIO CTEIEHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME M CHEMU(UUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX W CIIOKHBIX BEUIECTB, IOJTBEP)KIas OIMKUCAHUE
npuMepaMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTABJISITh YPABHEHMSI  DJIEKTPOJIMTHUECKOW JIUCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJTHBIE U COKPAILEHHBIE YPABHEHUSI pEAKIIU HOHHOTO



oOMeHa, ypaBHEHHMS pEaKkIuid, TOATBEPKIAOIINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXKIY BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHMS DJICKTPOHHOTO OajlaHca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TPOTECKAHUS XWMHUYECKUX TIPEBPAIICHUA B Pa3TMYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO — MacChl
BCIIIECTB, MACCOBYIO [JIOJF0 XHMHYECKOIO JJIEMEHTa 1o ¢opmysie
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKInu;

coON0JaTh  IpaBWia  MOJb30BAHMS ~ XMMHYECKOW  MOCYAOH  H
JabopaTopHbIM  00Opy/IOBaHMEM, a TakKe TMpaBuiaa oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUMSIMH TII0  BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 110 TIOJYYCHHIO W COOMPAHHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MPOBOAWTL  PEaKIu{, IOJATBEP)KIAIOIIME  KAYSCTBCHHBIM  COCTaB
Pa3IMYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPH]I-, OPOMMU/I-,
noaua-, kapOoHat-, docdar-, cuauKaT-, Cylibdar-, THIPOKCHI-HOHBI,
KaTHOHbI aMMOHHSI ¥ WOHBI M3YYCHHBIX METALIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaxX HEOPTAHUUECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC ONEPAIIMU MBICIUTEIBHOW ACATEILHOCTH — aHaJIu3
W CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMaTH3allii0, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€M — ISl M3yYEHHS CBOWMCTB BEIICCTB H
XUMUYECKAX PpEaKIHi, EeCTECTBEHHO-HAYYHbIC METOABl TO3HAHUS —
HaOIOICHUE, W3MEPEHHE, MOJICITUPOBAHKE, DKCIIEPUMEHT (peaabHBIA U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HanmeHnoBaHue pa3aejioB U

KoaudecTBO 4acoB

KonTposabHbie

IIpakTn4yeckue

DuieKTpoHHbIe (U poBbIe)

n/n TeM MPOrpamMMbl Bceero o0pa3oBaTe/IbHbIE PeCYpPChl
padoThI padoThI
Pa3nen 1. [lepBonavyajibHble XUMHYeCKHE MIOHATHS
XuMus — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 9 bubnunorexa [JOK

' MPAKTUYECKOM S TEIbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKA

19 BemectBa 1 xumnueckue 15 1 bu6nunorexa [HOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Htoro no pazaeny 20

Pa3nen 2. BaxkHeiilue npeacTaBuTe Il HEOPTAaHUYECKUX BellleCTB
21 Boznyx. Kucnopog. [lonstue 5 bu6muoreka [IOK

' 00 okcuiax https://m.eds00.ru/7f41837¢c
59 Bonopoa.Ilonsrue o kucimorax 3 1 bu6nuorexa [JOK

' U COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK

' OCHOBaHHSIX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubmorexa [JOK

' HEOPraHUYECKHX COEeMHEHUM https://m.edso0.ru/7f41837¢c

Hroro mo pazneny 30

Pa3nen 3. Ilepuoanyeckuii 3axoH u [lepuoguyeckas cucrema xumuieckux jiemeHToB Jl. . MenaesieeBa. CTpoeHne aToMoB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJII/lTe.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie pealcuml



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

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema

bub6mmoreka [IOK

3.1 7
XHUMHUYECKUX deMeHToB /. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKast CBS3b. BuG 1OK
HOJIMOTEeKA
3.2 - 8
OKHCIHTEIEHO https://m.eds00.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKITUN
bu6mmoreka [IOK
14 15
TOTO T pasaeity https://m.eds00.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LIOK
P p https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

9 KJIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uu@poBbIie
Ne n/m P Kontpoabubie | IlpakTuueckue (uicpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BeniecTBo U XUMHYECKHE peaKIIuH
11 [ToBTOpEHME 1 yriyOJIeHHE 3HAHUHT 5 1 bubanoreka [IOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 kiiacca https://m.edso0o.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XMMHUECKUX bu6nuoreka LIOK
1.2 . 4
peakuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnmoreka [JOK
' XUMHUYECKUE PEaKLIMU B pacTBOPaAX https://m.edso0.ru/7f41a636
Uroro no pazupeny 17
Paszaea 2. Hemera/Libl M MX COCANHEHN A
51 OO61mas xapakTepruCTUKa XUMUYECKIX 4 1 bubnmoreka [JOK
' aneMmeHToB VIIA-rpynnel. ["anorenst https://m.edso00.ru/7f41a636
OO61as xapaKTepuCTUKAa XUMHUYECKUX
2.2 9He§eHT0§ VIAI-)r mel. Cepa u eé 6 bubamorexa [IOK
' PyTHiEL. &-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.3 BHCﬁeHTOIf VA-E nel. A30T, pocdop u ux 7 1 bubmorexa IOK
' DYHIBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepuCcTUKa XUMUYECKUX
24 Z-)J'IeHl\ieHTO]ij IVApr Tl YTIEpoa U 8 1 2 bubmorera HOK
' y PYHHEL- pol https://m.edso0.ru/7f41a636
KPEMHUI U UX COeTMHEHUS
Hroro no pazneny 25



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

Paszaea 3. Mera/iIbl M X COeTUMHEHUSA

. bubmuorexa [JOK
3.1 Obume cBoHCTEa METANIOB 4 https://m.eds00.ru/7f41a636
. bub6mmoreka [IOK
3.2 B 16
KHEHIINE METAIbI U UX COETUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpykaomas cpeaa
4.1 BemecTBa 1 MaTepualbl B JKU3HHU 4EJIOBEKA 3 bubnmorexa [OK
' B p https://m.edso00.ru/7f41a636
Hroro o pazneny 3
PesepBHOE Bpems 3 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WN.I'., Cnagkor C.A.,
AxknronepHoe odmiectBo «M3narenscTBo «lIpocBerienne»
* Xumus, 9 kimacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,

AxknronepHoe obmiectBo «M3narenscTBo «lIpocBerienne»

METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

["abpuensn O.C. IIporpamma kypca xumuu aiig 8-11 kiaccon
ob1eoOpa3oBaTeNbHBIX yupexaeHuit. — M.: JIpoda, 2010.

[Ma6puensu O.C. Xumus. 8-9 kiaccer: meton. mocobue / O.C. IN'abpuensiH,
A.B. SlmrykoBa. — 3-e u31., crepeorurt. — M.: [Ipoda, 2019.

I"abpuensn O.C. Xumusda. HacronbHas KHUTa yyuTens. 8 KJacc: METOAMYECKOE
nocooue / O.C. I'abpuensu, H.I1. Bockoboitnukosa, A.B. fmykoBa. 3-e uss.,
nepepad. — M.: lpoda, 2016.

[Mabpensn O.C. XuMuyeckuii SKCIEPUMEHT B IIKOJE. 9 Kiacc: yaueOHO-METO/I.
nocobue / O.C. I'abpuensu, H.H. Pynos, B.. Tonkynos. — M.: JIpoda, 2016.
I'ypeBuu O.P. TemaTtnueckoe 1 NOypO4YHOE IUIAHUPOBAHUE TIO XUMUH: 8
kiacc: k yueOnuky O.C.I'abpuensna. — M.: Dk3amen, 2016.

Hpo3nos A.A. IloypouHoe muiaHupoBaHUE IO XUMHH: 9 KJacc: K ydeOHUKY

O.C.I'abpensna. — M.: Dk3amen, 2016



. F'opxosenko M.IO. [Toypounsie pa3paboTku no xumuu: 9 kinacc. — M.:
BAKO, 2017.

INa6puensa O.C. Xumus. 8 kimacc: KOHTPOIbHBIC U TPOBEPOIHBIC PAOOTHI. -
M.: Hpoda, 2018.

IMabpuensu O.C., bepeskun [1.H. Xumusi. 9 kiacc: KOHTpOJIbHBIE U
poBepouHbIe paboThl. - M.: [Ipoda, 2018.

Tectol o xumuu: 8 kiacc: k yueOnuky O.C.I'abpuensna. — M.: Dk3ameH,
2019

Ps60B M.A., Hesckas E.1O.

Tectel o xumun: 9 knacc: k yueonuky O.C.I'abpuensna. — M. Dk3aMeH,

2018

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

http://him.1september.ru

http://chemistry.narod.ru
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