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MNOACHHUTEJIBHAA 3AITUCKA

[Iporpamma 1Mo XUMHH Ha YpPOBHE OCHOBHOro o0miero oOpa3oBaHus
COCTaBJICHA HA OCHOBe TpeOOBaHUH K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTenbHON NPOrpaMMbl OCHOBHOT'O 001LEro 00pa3oBaHusl, IPeICTaBIEHHbIX
B ®I'OC OO0, a Ttaxxke Ha OcCHOBe (emepanpHOH pabodeil MPOTrpaMMBI
BOCIIMTAHUS U C YYETOM KOHUEHLMH MTPENOJIaBaHus yueOHOro rpeameTa « XUMHs»
B 00pa3zoBaTenbHBIX opraHu3anusax Poccuiickoit @enepaiinm.

[Iporpamma mo xumMuu nMaéT NpEACTaBICHHE O UEIAX, OOIIeH cTpaTteruu
0o0y4eHMsi, BOCHHUTaHHMS M PpPa3BUTHUA OOYyYalOUIUMXCS CpPEJICTBAMH Y4YEOHOTO
npeaMera, yCTaHaBIMUBACT  00s3aTENbHOE MpeaMETHOE COZEpKaHHUE,
MpeyCMaTpUBaAET paclpesielieHe €ero Mo KjaccaM W CTPYKTYpUpPOBaHUE IO
pazmenaM M TeMaM IpPOTPpaMMBbI IO XHUMHH, OIpEAeNseT KOJIMYECTBEHHBIE H
Ka4eCTBEHHBIC XapaKTEPUCTUKH coJiepKaHus, PEKOMEHYEMYIO
MOCIIEIOBATEIbHOCTh ~ M3YYEHUS XHMHUH C YYETOM  MEXKIPEJIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX
0COOEHHOCTEN  OOyYarolIUXCsl, ONpeaeNsieT BO3MOXKHOCTH — TIpeaMera s
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTe/IbHOM
IporpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHusl, a Tak:ke TpeOOBaHUH K
pe3ynbTataMm oOy4eHHs] XMMHU Ha YPOBHE Ieliel H3yueHHUs MpeIMeTa U OCHOBHBIX
BHJIOB Yy4eOHO-II03HABATEIbHONW JIEATEILHOCTH OOYYarOLIErocsi IO OCBOCHHIO
y4eOHOTO CO/IepKaHHSI.

3HaHME XHUMHHU CIY)KUT OCHOBOM g (OopMUpOBaHHS MHUPOBO33PEHUS
oOyuaromierocsi, ero npeAcTaBIEHUM O MaTepHAIbHOM €IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEH MPEACTABICHUS O B3aHMMOIPEBPAIICHUIX
SHEPTUH U 00 SBOJIOLMM BEHIECTB B MPHUPOJE, O MyTIX PEHICHUs TII00ATBHBIX
nmpo0ieM yCTOMUYHMBOTO pPa3BUTHS YENIOBEYECTBA — CHIPHEBOI, HHEPTrEeTUUYECKOH,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3APaBOOXPAHEHHS.

W3ydyeHne XUMHH:

CIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH  [UII  CaMOpa3BUTUS U
dopMHpOBaHHUS KyJIETYpPbI THTHOCTH, €€ 00IIel U (yHKIIMOHATBEHONW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHHME MBIIUICHUA W TBOPYECKUX CIOCOOHOCTEH
o0yyaromuxcsi, HaBbIKOB HMX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeATENbHOCTH,
AKCIIEPUMEHTATIbHBIX M HCCIEAOBAaTEeIbCKUX YMEHHH, HEOOXOAMUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B IPO(HECCHOHAIBHOM JIeATEIbHOCTH;

3HAKOMUT CO CHNeNH(UKONH HAyIHOTO MBIIIICHHS, 3aKIaJbIBA€T OCHOBBI
LIEJTOCTHOTO B3IJIsSI1a HA €AMHCTBO MPUPO/IbI U YETOBEKA, SIBISETCA OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU TPaMOTHOCTH 00yUaIOIIHUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAY4YHBIM 3HAHUAM, K IIPUPOJIC, K YEIOBEKY, BHOCHT CBOH BKJIAJ B YKOJIOTHYCCKOE
o0Opa3zoBaHue 00yJarOIIUXCsl.

JlaHHble HampaBieHUS B OOYYECHUU XUMHH OOCCICYUBAIOTCS CHEU(BUKON
COJICp)KaHMsl  y4eOHOro  mpeaMera, KOTOPBbIM — SIBJISICTCS  MEeAaroru4yecku
ananTHPOBAHHBIM OTpaXkeHHeM 0a30BOM HayKU XHMHUM Ha OTIPEICIEHHOM JTane eé
pa3BUTHA.

Kypc XxuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPUEHTHPOBAH Ha
OCBOCHHUE OOYYaIOIIMMMCSA CHCTEMBbI IEPBOHAYAIbHBIX IMOHATUH XMMHH, OCHOB
HEOPTraHMYEeCKOM XUMHM W HEKOTOPBIX OTJEJBHBIX 3HAYUMBIX TOHSATHH
OpPraHU4YE€CKON XMMUHU.

CrpykTypa cojaepKaHusi TPOrpaMMbl 10 XUMHUH C(HOPMHpPOBAHA HA OCHOBE
CHCTEMHOTO Toaxoja K e€ u3ydeHuto. CoaepskaHue CKIaJbIBa€TCS U3 CHUCTEMBI
ITOHSATHH O XUMHYECKOM 3JIEMEHTE M BEIIIECTBE U CUCTEMBI IMTOHSATHI 0 XUMHYECKOH
peakiuu. OO0e ATH CHCTEMBI CTPYKTYpPHO OpPraHW30BaHbl 110 TMPHUHITUITY
MOCJICAOBATEIBHOTO Pa3BUTHA 3HAHUKM Ha OCHOBE TEOPETHYCCKUX IMPEICTABICHUIA
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOI'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoaunyeckoro 3akona /Jl. . MeHaeneeBa kak OCHOBHOTO 3aKOHA XMMHUM;

— YUEHHS O CTPOSHHUH aToMa M XUMHYECKOMN CBS3H;

— IpEACTaBICHUM 00 HICKTPOJMTHYECCKON OUCCOIMAIMM BEIICCTB B
pacTBopax.

TeopeTnueckue 3HAHHMA pPACCMATPUBAIOTCA HA OCHOBE OMITMPUYCCKH
MOJYYEHHBIX U OCMBICJIEHHBIX (DAKTOB, PA3BHBAIOTCS TOC/IE0BATEIEHO OT OJTHOTO
YPOBHS K JPYyroMy, BBITIONHAS (YHKIIUU OOBSACHEHHS M TPOTHO3UPOBAHMUS
CBOMCTB, CTPOCHHMSI M BO3MOKHOCTEH NMPAKTHYECKOI'O NMPUMEHEHHUS M IOJIYYEHHS
M3y4aeMbIX BEIECTR.

OcBoeHME MpOrpaMMbl 10  XHMHM  CrOCOOCTBYeT  (hOPMHPOBAHHUIO
MIPE/ICTABIECHUS] O XMMUYECKON COCTABIISIIOIIEH HAYYHOU KapTUHBI MUpPA B JIOTUKE
€€ CHUCTEeMHON NpPHUPO/bI, LEHHOCTHOTO OTHOIICHHMS K HAYYHOMY 3HAHUIO H
METOJIaM [O3HaHWs B Hayke. M3ydyeHue XMMHUH TPOHUCXOJUT C TPHUBJICUYECHHUEM
3HAHUW W3 paHee H3YYEHHBIX YYEOHBIX TpeaAMeTOB: «OKpYKaroUuid MHUPY,
«bunonorus. 5—7 knaccws» U «PU3MKA. 7 KIacey.

[Ipp wW3y4eHUH XUMHUH TPOUCXOIUT (OPMHUPOBAHHWE 3HAHUN OCHOB
XMMHUYECKOM HAayKH KakK 00JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTHYECKOM
JICSITETLHOCTH YeJIOBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI.
3agaya y4eOHOro mpeamMeTa COCTOMT B (POPMHUPOBAHMH CHCTEMbl XMMHUYCCKHX
3HAaHUH — Ba)KHEHIIMX (PaKTOB, MOHSITHH, 3aKOHOB U TEOPETHUYECKHUX MOJIOKEHHIA,
JOCTYITHBIX 000OIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, fA3bIKa HayKH, B



NpHOOIIEHHH K HaydyHBIM METOJaM TIO3HAaHMUS TIPU U3YUYEHHHM BEIIECTB H
XUMUYECKUX peakinii, B OPMUPOBAHUU U PA3BUTHUU MO3HABATEIIbHBIX YMECHUU U
UX TIPUMEHEHUH B Y4YeOHO-NO3HABATENLHON M  yueOHO-HCCIIeOBATEILCKOM
NEeATEIbHOCTH, OCBOCHHUM MpaBHJI 0O€30MacHOro OOpalieHus C BEIIECTBAMH B
MOBCEHEBHOM JKU3HMU.

[Tpn u3y4yeHHH XMMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl BaKHOE
3HAYEHHUE MPUOOPENIN TaKHE LIEH, KaK:

— (¢dopmupoBaHHEe MHTEIUICKTYaJIbHO pa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHUYECTBY, CAMOCTOSITEIbHOMY TNPHHSITHUIO PEIIEeHHH,
CIIOCOOHOI a1anTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIIOBUSM JKU3HU;

—  HampaBJICHHOCTh OOydYeHHMs] Ha CHCTEMaTH4YecKoe MpHOOIIeHHE
00y4arommxcsi K CcaMOCTOSITEJIbHOM IO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
METOJlaM TIO3HAaHHS, (HOPMHUPYIOIIMM MOTHBAIIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUM;

— o0ecreueHne yClIOBUH, CITOCOOCTBYIOIINUX MPUOOPETEHUIO 00YUAKOIIUMHCS
ONbITa Pa3HOOOPA3HOM JIEATENIbHOCTH, TMO3HAHWUS W CaMOIO3HAHHS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), MMEIONIUX YHUBEPCAJIbLHOE 3HAYCHHUE JIJIs
pa3IMYHBIX BUIOB JIEATEILHOCTH;

— ¢opmupoBanue o0mEei (PYHKIMOHATLHOW M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OLEHUBATH SIBJICHUS
OKPYJKAIOILEro MHpA, WCHOJIb3Ysl 3HAHUA W OINbBIT, MOJYYCHHbIC NPU HM3YyUYCHUH
XUMHUH, TMPUMEHSTh HMX TPU pelIeHUuH MpoOJIeM B TOBCEAHEBHOW >KWU3HH H
TPYIOBOH AEATEIBbHOCTH;

— (QopmupoBaHWE Y OOYYarOMMXCS TYMAaHHUCTUYECKHX OTHOIICHUH,
[IOHUMaHUS LEHHOCTH XUMHYECKUX 3HAHMH JUI BBIPAOOTKHM 3KOJOTMYECKH
11e71eco00pa3HOT0 TOBEAEHHS B OBITY W TPYOOBOM JEATEIBHOCTH B IIEISIX
COXPAHEHUs CBOETO 3/I0POBbs U OKPYKAIOLIEH NPUPOIHOM Cpe/bl;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpoduias ¥ HaNpaBICHHOCTH aJbHEHIIIEro
00yueHHs.

OOmee uyuciO dYacoB, OTBEACHHBIX M1 HM3YYEHHS XHMHH Ha YpOBHE
OCHOBHOI0 001Iero 00pa3zoBanus, cocrapisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJEN0), B 9 knacce — 68 yacoB (2 yaca B HEAEIO).



COILEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHAYATILHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XUMHHM B KU3HU 4YellOBEKA. XUMUSI B CUCTEME HayK.
Tena u BemectBa. du3nyeckue CBOMCTBA BelIeCTB. ATperarHoe COCTOSIHHE
Bewects. [lonsTue 0 Merogax mo3HaHus B XUMUU. YuCThIE BEmiecTBa M CMECH.
Crioco0sI pa3eneHust CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE HIEMEHTbl. CHMBOJIbI XMUMHYECKUX
211eMeHTOB. [IpocThIe U ClI0kKHBIE BEIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaleHTHOCTh aTOMOB XHUMHYECKHX JJICMEHTOB.
3aKOH TIOCTOSHCTBAa cocTaBa BemniecTB. (OTHOCUTENbHAsT aTOMHAas —Macca.
OTtHocHuTenbHasE MOJIEKyIsipHas Macca. MaccoBasi Ol XMMHUYECKOTO AJIEMEHTA B
COCJIMHCHHH.

KomnuectBo BemiectBa. Monb. MomnsipHast Macca. B3auMoCBsI3b KOIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €IMHMII BemecTtBa. Pacuétel mo Qopmynam
XUMHUYECKHUX COSJIMHEHMH.

dusnuecKue U XMMHUYECKHUE SIBICHUS. XUMHUYECKas peaklus U e€ Mpu3HaKu.
3aKOH COXpaHEHHUs] Macchl BeIlecTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanus
XUMHYECKUX peakiuii (COeTMHEHHS, PA3IIOKEHHS, 3aMEIIeHHs], 0OMeHa).

Xumuueckuii IKchepumenm:

3HAKOMCTBO C XMMHYECKON MOCYI0M, MpaBmiIaMHu pabOThl B 1a00paToOpuul U
npuémMamMu 00paleHus ¢ J1adOpaTOPHBIM 00OPYIOBAHUEM, U3YUYCHUE U OMHUCAHUE
(u3znyeckux CBOHCTB 00pa3lloB HEOPraHMYECKHUX BEUIECTB, HaOIIOeHHE
¢usnueckux (TUTaBJICHHE BOCKA, TasHHE JbJa, PAacTUpPaHUE caxapa B CTYIKE,
KUIIEHHE U KOHAEHCAIUS BOJIbl) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHHE
MEHO TTPOBOJIOKH, B3aUMOEIHCTBIE MeNla C KUCJIOTOM) SIBIIEHUH, HaOII0IeHHE U
OMHUCAaHHWE NPHU3HAKOB TMPOTEKAHUsT XUMHUUYECKHUX peaklMil (pa3iokeHHe caxapa,
B3aUMO/IEHCTBHE CEPHOM KHUCIOTHI ¢ XJIOpUIOM Oapusi, pa3noxKeHHEe THIPOKCHIA
menu (II) mpu HarpeBanuu, B3aMMOJCHCTBUE XKele3a ¢ pacTBopoM coiu menu (11),
M3y4YeHHE CIOcO0OB pa3/ielieHHus CMecei: ¢ MOMOIIbI0 MarHuTa, QUIBTPOBAaHHE,
BbINIAPUBAHUE, JUCTWUIAIMUA, XpoMaTorpadus, MPOBEACHUE OYUCTKU MOBAPECHHOM
coyid, HaOIIOJIEHWE W  OINUCAaHUE  PE3yJbTaTOB  TNPOBEJIEHUS  OIIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHWs MAacChl, CO3JaHHE MOJENIeH MOJEeKyI
(IIapoCTepPKHEBBIX).

BaxHeiilne npeacTaBUTE/IH HEOPraHUYECKUX BelleCTB

Bo3znyx — cMecp razos. CoctaB Bo3ayxa. Kuciopoa — 271€eMEHT U mpOCTOE
BemecTBo. HaxoxneHuwe kuciopoma B mpupojae, (PU3MUECKHe U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue xucnopona. CrocoObl



MOMY4YEHHs] KHUCIIOpoJa B JadopaTopuM W NpOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoae. O30H — alyioTponHas MoAu(PUKaIUg KHCIOPOa.

TeroBoit 3ekT XUMUYECKOW peakiuu, TEPMOXUMHUECKHE YpaBHEHHS,
9K30- U DHAOTEPMUYECKHME peakUuu. TOIUIMBO: Yroiab U METaH. 3arpsA3HEHUE
BO3/1yXa, YCHJICHUE MAPHUKOBOIO 2 (eKTa, paspylieHHe 030HOBOIO CJIOSI.

Bomopon — smeMeHT W mpocToe BemlecTBO. HaxokneHwe Boaopoaa B
npupone, (usMueckne M XMMHYECKME CBOWMCTBA, IPUMEHEHHE, CIOCOOBI
nony4yeHus. Kucnotsr u comnu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHYECKUM YPaBHECHHUSAM.

dusznueckre cBOMCTBA BOJABL. Boja kak pactBopuTens. PacTBOpEL.
HacrolllleHHbIE M HEHACBIIIEHHBIE PacTBOPBL. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas 10715 BeniecTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponp pacTBOpOB B IIpUpOJie U B KW3HU 4YeloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHHe NPUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukamus HeopraHnudeckux coeaumHeHnid. Okcunsl. Kiaccunpukanms
OKCHUJIOB:  cojeoOpa3ytoniye  (OCHOBHBIC, KHCJIOTHbIC, aMdoTepHbIC) W
HecosieoOpaszyromme. HomeHknarypa okcuaoB. @PU3MYECKHME M XUMHYECKHE
CBOKMCTBA OKCHAOB. [lonyueHue okcuaos.

OcHoBanusa. Kiaccudukauusd oOCHOBaHMM: I1IEIOYM M HEPACTBOPHUMBIC
ocHOoBaHMs. HoMeHknaTypa ocHoBaHui. ®PHU3HYECKHEe M XUMHYECKHE CBOMICTBA
ocHOBaHuH. [lonydyenue ocCHOBaHUM.

Kucnotel. Knaccudukauus kucrnor. Homenknarypa kucnor. dusnueckue
XUMHYECKUE cBoMcTBa KucnoT. Pan aktuBHoctu MetayuioB H. H. bekerosa.
ITonyyeHnue KUcCIOT.

Conu. Homenknarypa coneil. @usznueckue U XMMHUYECKHE CBOMCTBA COJIEH.
[losryuenue conen.

['eHeTH4ecKas CBA3b MEKIY KJIaCCaMH HEOPTaHUYECKUX COCTUHEHHIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeelIEHHE COAEPKaHUs KUCIOPOIa B BO3AyXeE, MOJIyYeHHE,
coOupaHue, pacmo3HaBaHWE M M3YYCHHE CBOWMCTB KHUCJIOpOJa, HAOJIIOICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOJAOM M YCJIOBHS BO3HUKHOBEHHS H
MpeKpallleHuss TropeHus (Ioxkapa), O3HAKOMJICHME ¢ oOpa3llaMd OKCHUIIOB H
OMMCAaHWE HX CBOMCTB, IOJY4YEHUE, COOMpaHHe, PACcHO3HABAHUE M M3YYCHHE
CBOWCTB BOJOpoJa (ropeHue), B3auMoaeiicTBue Bogopoaa ¢ okcuaoMm memu (II)
(BO3MOKHO MCIOJIB30BAaHME BHJICOMATEPUAIOB), HaOMOeHHE 00pa3lloB BELIECTB
KOJIMYECTBOM | MOJb, HCCIENOBAaHHE OCOOEHHOCTEH pPAacTBOPEHHUs BEIIECTB C
pa3IM4HOM pPacTBOPUMOCTBIO, MPUTOTOBJICHHUE PacTBOPOB C ONPEACIEHHOH
MAacCOBOH J10JIel pacTBOPEHHOI'O BEIECTBA, B3aUMOJIEMCTBHUE BOJIbI C METAJIaMHU
(HaTpueM M KadbiueM) (BO3MOXKHO  MCHOJB30BAHHE  BUICOMATEpPUAJIOB),



HCCIIeIOBaHNe O0Opa3lOB HEOPraHWYECKHX BEIIECTB PA3HYHBIX KIIACCOB,
HaOII0ICHIE U3MEHEHHUS OKPAaCKU MHIUKATOPOB B PACTBOpaxX KHUCIOT U IIETIOYCH,
uzyueHue B3aumojeiicTBus okcuaa Meau (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT C MeTajulaMH, pEakUMd HEeUTpaau3alud, MNOJYy4EHHUE HEPacTBOPHUMBIX
OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajula APYTMM M3 pacTBOpa COJIM, PELICHHE
OKCIEPUMEHTANBHBIX 3a1ad Mo TeMe «BaxkHelmme KIaccsl HEOPraHUYECKHX
COCIMHCHU .

Ilepuonnuecknii 3axkon u Ilepuoguyeckas cucreMa XHMHYECKHX
iemeHToB JI. U. MenpeneeBa. CtpoeHue aTtomMoB. XHMHYECKAs CBf3b.
OKHCIIHTE/BHO-BOCCTAHOBHUTE/IbHbIE PEAKIIHU

[lepBbie TOMBITKH KIaCCU(MUKAIMM XUMHYECKUX 3yieMeHTOB. [lonarue o
rpynnax CXOJHBIX 2JJIEMEHTOB (ILEJOYHBIE M UICJIOYHO3EMEJIBHBIC METAILIbI,
rajJioreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPBIE 00pa3yroT aM()OTEpHBIE OKCUIBI
Y TUAPOKCHU/IBL.

[Tepuoanueckuii 3akoH. [lepronnueckast cuicteMa XUMHYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkomepuomHas W JUIMHHONEpUOAHAs  (opmbl
ITepuonueckoit cucremsl xumuueckux snementos . M. Menpaeneesa. Ilepuobl
u rpynnbl. Pu3nyecKuil CMBICT MHOPSAKOBOTO HOMEpAa, HOMEPOB IEPUOAA H
I'PYIIIbI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHHe
NEKTPOHHBIX ~ 000J04eK aroMOB nepBblXx 20  XMMHMYECKHMX  JIEMEHTOB
Ilepuognueckout cucremsl [[. M. MengeneeBa. XapakTepucTHka XHMHYECKOTO
3JIEMEHTA 110 ero nonoxkeHuo B [lepuonnueckoii cucteme . 1. Menaeneesa.

3aKOHOMEPHOCTH HM3MEHEHMsI pajuyca aTroOMOB XHMMHWYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJVIMUYECKUX CBOMCTB IO IPYINaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akona u llepruoanyueckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB A pa3BUTHs Hayku WU mpaktuku. . M. MenpeneeB — yd€HBIA H
IPAKIAHMH.

Xumuueckass cBsA3b. KoBaneHTHass (MONspHAs W HEMOJSpHas) CBA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMHYECKUX 2JIEMEHTOB. MloHHas cBA3b.

Crenenb  okucieHus.  OKHUCIHMTEIbHO--BOCCTAHOBUTEIBHBIE  PEaKIUH.
IIpoueccel okuciienuss U BOCCTAaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YEHHE O0pa3loB BENIECTB METAIUIOB U HEMETAJJIOB, B3aUMOJCHCTBHE
IMAPOKCHIA LMHKA € pacTBOPAMHM KHCJIOT W IIEJIOYEH, NPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIUX ~ TIPUMEPBI  OKUCITUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLIHA
(ropeHue, peakiuy pa3ioKeHUs, COCTUHCHHUS).

Mexcnpeomemmnnle ceazu



Peanu3anus MeXNpeIMETHBIX CBS3€d NpPU HM3YYEHUH XHUMHHU B 8 KIacce
OCYIIECTBIISICTCS 4YEpe3 MHCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
IOHATHH, TaK W MOHATHH, SIBISIOIIMXCS CUCTEMHBIMH JUISL OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO LIUKJIA.

OO01me ecTecTBEHHO--HAYYHBIC MTOHITHS: Hay4HBII (axT, runoresa, Teopus,
3aKOH, aHalli3, CHHTe3, KiIacCH(UKANWs, TMepHOANYHOCTh, HaOI0IeHHE,
OKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBIICHUE.

®usnka: MaTepus, aTroM, DOIEKTPOH, IIPOTOH, HEWTPOH, WOH, HYKIHU],
M30TONbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUN 3apsij, BELUECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHHME BeIlleCTBa, ras, (pu3nueckue BETUYUHBI, €TUHUIIBI
MU3MEpPEHHs, KOCMOC, IIaHEThL, 3BE€3/1bl, COonHLIE.

buonorus: porocunres, npixanue, duocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpanbl, TOPHBIE TOPOJIEI,
ITOJIE3HBIE MCKOIAEMBIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo U XUMHYECKasl peaKuus

[Teproanueckuit 3akoH. [lepuoauueckas cucrema XUMHYECKUX 3J1EMEHTOB /.
N. MenpeneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB
XUMHUYECKUX DJIEMEHTOB INEPBBIX TPEX IMEPUOJOB, KalusA, Kalablusid M HX
COEIUHEHHH B COOTBETCTBHUH C IIOJIOKEHHEM »3JIeMeHTOB B [lepuomnueckoii
CHUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHune BemiecTBa: BHJBI XHUMHYECKOH CBS3H. TUIBI KPUCTANIHYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUNA KPUCTAIMYECKON PELIETKU U
BH/Ia XMMHUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKUC
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K PAa3IM4yHbIM KJaccaM HEOPraHUYECKHUX
COEMHEHN, TeHETUYeCKas CBSI3b HEOPTaHUYECKHX BEILIECTB.

Knaccudukanus XMMUYECKUX peaklMid MO pa3JIuyHbIM IPU3HAKaM (110 YUCITY
U COCTaBy YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TemioBoMy 3¢ddexty, 1o
VU3MCHCHUIO CTEMCHEH OKUCICHUS XUMHYECKHX DJIEMEHTOB, IO OOPATUMOCTH, IO
yUaCTHIO KaTalau3aTopa). JK30- M FHJOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMUYECKHE
YpaBHEHHS.

ITonsitue o ckopoctu xumuuecko peakuuu. [lonstue 00 00paTuUMbIX M
HEOOpaTUMBIX XUMUYECKHX peakuusax. [IoHATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusx. [lonstue o katanuse. [lonsaTue 0 xumuueckoMm paBHOBecuu. PaKTOPHI,
BIIUAIONIME HAa CKOPOCTh XHMHYECKONH pPEakUHu U IIOJ0KEHHE XHMHYECKOTO
paBHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE — PEAKLUH,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOU peaKLuu. CocraBnenue YPaBHEHUU



OKHCJIUTEIIBHO--BOCCTAHOBUTEIBHBIX  PEAKIUH C HCIOJB30BaHUEM  METOAA
AJICKTPOHHOTO OanaHca.

Teopus 3JIEKTPOIIMTUYECKON JUCCOLMALIUM. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katuonbl, aHnoHbl. MexaHM3M AMCCOLMAIIMKA BEHIECTB C Pa3IMYHBIMUA BHIAMH
XUMHUYECKOM cBsA3U. CreneHb auccormanuy. CHuiIbHbIC U C1a0ble AIEKTPOJIMTHI.

Peakumu noHHOTO 0OMEHA. Y CIOBHS MPOTEKAHHUS pPeakiuii HOHHOTO OOMeEHa,
MOJIHBIE M COKpalllHHbIE MOHHBIC YypaBHEHMs peakuuid. CBOMCTBa KHUCIIOT,
OCHOBaHMW M COJIEH B CBETE€ TMPEACTABICHUH 00 BIEKTPOIUTHYECKOM
nucconnanuu. KauectBeHHbIE peakiiuu Ha UOHBI. [ IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuil IKCnepumenm:

O03HAKOMJICHHME C MOJCIAMU KPUCTATIIMYECKHUX PEUIETOK HEOPraHUYECKUX
BEIIIECTB — METAJIOB M HEMeTauloB (rpadura M aiMasa), CIOKHBIX BEIIECTB
(Xxmopuaa HaTpHs), UCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOH PEeaKiuu
OT BO3JCHCTBHS PAJIMYHBIX (DAKTOPOB, MCCIEIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, Ipollecca TUCCOIMALMM KHUCIOT, IIENoYeld | cojeH
(BO3MOJKHO  MCMOJIB30BAHUE BHJICO MATCPHAIOB), IPOBCACHUE  OIBITOB,
WITIOCTPUPYIOIIUX —~ MPHU3HAKH  TIPOTEKaHWUs  peaklMii  HMOHHOrO  OOMeHa
(oOpa3zoBaHue ocaakKa, BbIICICHUE rasza, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX —~ NPUMEPBI  OKHUCJIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHHe, peakluu pa3loKEeHUs, COCANHEHHUs), paclO3HaBaHUE HEOPTaHHUYECKHUX
BEUIECTB C IIOMOIIBK)  KA4YECTBEHHBIX PpEaKUMid HAa  HWOHBI, PCIICHHUE
IKCIIEpPUMEHTAJIBHBIX 3a7a4.

HeMmeTaaabl 1 UX coeTHHEHHUS

OO6mast  xapakrtepucTuka ranoreHoB. (OcoOEHHOCTHM CTPOEHHsS AaTOMOB,
XapakTepHbIC CTCIEeHH OKUCICHUsA. CTpoeHHe M (U3UUICCKHUE CBOMCTBA MPOCTHIX
BEUIECTB — TaJOreHoB. XHMHWYECKHME CBOMCTBA Ha IIpUMEpE  XJiopa
(B3aMMOJICMCTBHE C MeETaJUNIaMH, HEMETaljIaMH, IIeJodaMH). XJIOpPOBOAOPOI.
CoJisiHasi KUCJI0Ta, XMMHUYECKHE CBOMCTBA, INOJydeHHE, NpuMeHeHue. JleicTrue
XJIOpa W XJIOPOBOJOPOJAa Ha OpTaHHU3M 4YeloBeKka. BaxHeimme XJIopuabl U HX
HaXO0KICHUE B MIPUPOJIE.

OO6mast xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIC CTCIEeHH OKHUCICHHSA. CTpoeHHE M (PU3MUYECKHE CBOICTBA
IIPOCTHIX BEIIECTB — KUCJIOPO/a U Cephbl. AJJIOTPOITHBIE MOJIU(DHKAIMKA KHUCIOPO/Ia
1 cepbl. XUMHYECKHUE CBOicTBa cepbl. CepoBOaOpOMd, CTPOCHHE, (PU3HUYECKHE H
XUMHUUYECKHEe CBOMCTBA. OKCHUJIbI CEpbl KaK MPEICTABUTEIN KHCJIOTHBIX OKCHIOB.
CepHass kuclioTa, (QU3HUECKHe W XUMHYECKHE CBOicTBa (0OmmmMe Kak
MpPEACTABUTENS Kjacca KHUCJIOT M crenudpuyueckue). XHUMHYCCKHE pPCaKIIUH,
JIeKaIMe B OCHOBE MPOMBIIIIEHHOTO CIOco0a TOJYYEeHHsI CEpPHON KHCIIOTHI.
[Ipumenenue cepHoit KUCa0Thl. COJIM CEpHON KHMCIIOTHI, KaUeCTBEHHAsl peakliusa Ha



cynbar-uoH. HaxoxaeHue cepbl U e€ COeQUHEHUN B TIpHpoAe. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIICH Cpelbl COCOUHEHUSMU Cepbl (KUCIOTHBIC MOXKIIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIOCOOBI €r0 MPE0TBPAICHHS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpOCHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHUA. A30T, paclpOCTpPAaHECHUE B MPHUPOJE,
¢u3nueckue n XUMHIECKHe cBolicTBa. KpyroBopoT a3oTa B mpupoje. AMMHaK, €ro
¢u3nyecKkue 1 XUMUYECKHE CBOICTBA, MOIyYeHue U npumeHenune. Coiam aMMOHMS,
ux (u3nUecKue U XMMHYEeCKHe CBONCTBA, IpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, € MOoJy4YeHue, (PU3UYCCKUE U XHUMUYCCKUE
cBOicTBa (0OOIIME Kak TMpeJICTaBUTENsl Kjaacca KHCIOT W cheruduIecKue).
Hcnonb3oBaHue HUTPATOB M COJIGH aMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ya00peHHuil. XMMUYECKOE 3arpsi3HEHUE OKPYKAKOUIEH Cpe/ibl COSAMHEHUSAMU a30Ta
(KUCTIOTHBIE [OXH, 3arps3HEHHE BO3[yXa, MOuYBBl U BOJMOEMOB). Docdop,
ajorponusie Moaupukaumuu docdopa, PuU3MYECKUE W XMMHUYECKHE CBOMCTBA.
Oxcun dochopa (V) u dhochopras kuciaora, GU3NIeCKHe 1 XUMHIECKHE CBOMCTBA,
nonydenue. Mcnons3oBanue pochaTtoB B kKauecTBE MUHEPATIbHBIX yI0OPEHUIA.

OO6miast xapaktepuctuka iemMeHToB [VA-rpymnmbel. OcCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTCIICHU  OKHUCJICHHS.  YIJIEpOJA,  aUIOTPOIHBIC
MoaM(UKAILMM, PpaclpoCTpaHeHHe B MNpUpoae, (usHueckue M XUMHYECKHE
cBoiicTa. Ancopouus. Kpyrosopot yrnepoaa B npupoae. Okcuibl yriepoaa, ux
¢usznyeckue M XMMHUYECKHE CBOMCTBA, [JEHCTBHE Ha JKUBBIC OPraHHU3MBbI,
MOJIydIeHHE W TMpPUMEHEHUe. JKOJOTUYECKHE TpOoOIeMBbl, CBsA3aHHBIE C OKCHIOM
yraepoga (IV), rumoresa rn00anbHOrO TMOTEIUICHUS KIUMaTa, MapHUKOBBIMA
apdext. YronbHast Kuciaora U €€ coyiv, ux (PU3HUECKHe ¥ XUMUYECKHE CBOMCTBA,
nojiydyeHue W mnpuMeHenue. KauvecTBeHHas peakuus Ha KapOOHAT-UOHBI.
Hcnonp3zoBanue kapOOHATOB B OBITY, MEAMIMHE, TPOMBILUICHHOCTH M CEJIBCKOM
XO03s1CTBE.

IlepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BEUIECTBAX KAaK O COCIMHEHUAX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTHIIeH, 3TaHOJI, TITUIEPHH, YKCYCHasl KHUCIIOTA).
[IpupoaHpie MCTOYHHKH YTIAEBOAOPOAOB (yroyib, MPUPOIHBIA ra3, HE(Th),
MPOJYKTBI UX TmepepaboTku (OeH3MH), UX POJb B OBITY W TPOMBIIIJIEHHOCTH.
[ToHsiTHe 0 OMOIOTMYECKH BAXKHBIX BEIIECTBAX: KHUpPaAxX, OeiKaX, YIJIeBOIaX — U UX
poJii B JKM3HM YelOBEKa. MarepuanbHOoe EIMHCTBO  OPraHUYECKUX H
HEOPTaHUYECKUX COETUHEHHI.

Kpemuwuii, ero ¢u3uueckue W XHUMHYECKHE CBOWMCTBA, TIOJY4YEHUE H
npumeHenne. CoeluHeHHMs KpeMHHs B mnpupoje. OOmine mpencraBieHus 00
okcune kpemuus (IV) u kpemHueBod kuciaore. CHIUKATBI, UX MCIOJb30BAHUE B
ObITY, B MPOMBINUIEHHOCTH. BaskHelllue CTpOUTEIbHbIE MaTepUalbl: KepaMHuKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [[pobnembr 0€30macHOr0 MCMOIB30BaAHUSA
CTPOUTEJIBLHBIX MAaTEPUAIOB B IOBCEIHEBHOU KU3HHU.

Xumuueckuii IKcnepumenm:

H3y4YeHHUE 00pa3l0B HECOPraHUYECKUX BEIICCTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUJ-UOHBI M HAOJIOEHUE NIPHU3HAKOB
WX TIPOTEKAHHS, OMBITHI, OTPAXKAKOMIKE (PU3NYECKHE M XHUMUYECKHE CBOHCTBA
raJIOrEHOB M MX COCJMHEHUH (BO3MOXXHO MCIOJIb30BAaHUE BUICOMATEPUAIIOB),
O3HAKOMJIEHHME ¢ oOpa3naMu XJOpHAOB (TaJOTEHUOOB), O3HAKOMIICHHE C
obpasuamu  ceppl H ¢  COCAMHEHUSMHU  (BO3MOXHO  HCIIOJb30BAHUE
BHJIEOMATEPHAIOB), HAOJIIO/IEHHE Tpolecca 00yrJIMBaHUsl caxapa IoJl JIeHCTBUEM
KOHLCHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, M3yYCHHE XUMHYECKHX CBOWCTB
pa30aBJIeHHOI CEPHOM KUCIIOTHI, IPOBEACHUE KaueCTBEHHOM peakiuu Ha cyibgar-
WOH W HaOIOJeHWe TpHu3HaKa e€ MPOTEeKaHHs, O3HAKOMIIEHHE C (DH3MYeCKHMH
cBoiicTBaMH a3ora, (ocdopa M MX coelUHEHMH (BO3MOXKHO HCIOIb30BAHHUE
BHAEOMATEpHAIOB), 00pa3aMu a30THBIX U (ocopHBIX ymoOpeHHil, MOITyUCHHE,
coOupaHue, pacmo3HaBaHUE M HM3YYCHHE CBOWCTB aMMHaKa, IIPOBEICHUE
Ka4eCTBEHHBIX PEaklMil Ha MOH aMMOHHUS U (pocdaT-uOH U U3yuYeHUE MPU3HAKOB
UX MPOTEKaHHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPUAJIOB), W3YUYCHHE MoJaenen
KPHCTAIUNIMYECKUX pEMIETOK anMasa, rpagura, QyiepeHa, O3HAKOMIICHHE C
IIPOLIECCOM  aACOPOLIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBMPOBAHHBIM YIIEM H
YCTPOMCTBOM IIPOTHBOTA3a, MOJydeHUEe, COOMpaHHe, paclio3HaBaHHE W HU3yYCHHE
CBOWMCTB YIJICKUCJIOTO ra3a, MPOBEICHUE KaYCCTBEHHBIX peakluil Ha KapOOHAT U
CWJIMKAaT-HOHBl M W3y4YE€HHME IIPU3HAKOB HX MNPOTEKAHUA, O3HAKOMIIEHUE C
NPOAYKLIUEH CHIMKATHOM MPOMBILUICHHOCTH, PELICHHE HKCIEPUMEHTAIbHbBIX
3a/1a4 1o teMe «BakHeinme HeMeTaIbl U UX COCAUHEHHUS.

MeTa/uibl 1 HX COAMHEHUS

OO01ast XxapakTepuCTHKAa XUMHUYECKMX IEMEHTOB — METAVIOB HA OCHOBAaHUU
uxX mnonoxkeHus B llepmoguueckoil cucreme XUMHYECKHX i3neMeHToB J[. M.
MenpaeneeBa u crpoeHus atoMoB. CTpoeHue MetaioB. Meraiuinueckas CBA3b U
METAJIMYECKAsT  KpUCTANIMYECKass  pelérka.  DJIEKTPOXUMMUYECKHMH  psil
HanpsHkeHuil metawioB. Gusnyeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O0mue
CrocoObl  nonydeHuss MeTtauioB. [loHsTHE O KOPPO3UMM METAIIOB, OCHOBHBIC
Croco0Bl 3alUTBl UX OT Koppo3uu. CrnmaBel (CTalb, YyTYyH, AKOPATOMHUHHM,
OpOH3a) U UX IPUMEHEHHE B OBITY Y IIPOMBIILICHHOCTH.

[I{emouyHple MeTAIUIBL: MOJIOkKeHUE B Ileproandeckoil cucreMe XUMHAUYECKUX
anementoB Jl. M. MeHneneeBa, CTpOEHHME MX aTOMOB, HAaXOXICHUE B IPUPOIE.
@u3nYecKkre U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kanus). OKCHbl U



TUAPOKCUIBI HATpus W KanudA. [IprMeHeHWe [IEeNOYHBIX METalioB M  HX
COCIUHEHUH.

[[lenouHo3eMeNbHBIE METallJIbl MarHMd W KajdblMH: II0JIOXKEHHE B
Ilepuonnueckoii cucreMe xumudeckux sneMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO/JICHHE B IpUpoJie. PU3HMUECKUE U XUMHYECKHUE CBOMCTBA MarHus
U Kanblus. BaxknHelmme coequHEHUsI KalnblUHs (OKCHZA, THIPOKCHI, COJIH).
JKécTkocTh BOABI M cIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B [leppuoanueckoi cucteMe XUMAYECKHX 3JIEMEHTOB
. U. MenneneeBa, CTpoeHUE aroma, HaxoxiacHue B npupone. duszudeckue u
XUMHUYECKUE CBOMCTBA allFOMUHUA. AM(DOTEpHBIE CBOMCTBAa OKCHU/A U THAPOKCH]IA
aJTFOMUHUSL.

Kenezo: nonoxenue B Ilepuoauueckoil cucreMe XUMHUECKUX JIEMEHTOB /1.
W. MeHneneeBa, CTpOGHHE aToOMa, HaxOoKJIeHHE B mpupoge. PU3HUECKHE H
XUMHUYECKHE CBOMCTBA ele3a. OKCuabl, THIPOKCUIBI U conu xenesa (11) u xenesa
(IIT), ux coctaB, CBOHCTBA U MOIyYEHUE.

Xumuueckuil IKcnepumenHm:

O3HAKOMJIEHHME ¢ o00pa3liaMd METalIOB M CIUIABOB, HX (U3HYECKUMHU
CBOMCTBaMM, M3YUYCHHE PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOIKHO
MCIIOJIB30BAHUE BHMJICOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECHCTBUS OKCHJIA
KaJIbIMsl W HaTpusi C BOJAOM (BO3MOKHO MCIOJIB30BAHHE BHUIEOMATEPHAIIOB),
MICCIIEIOBAHHUE CBOMCTB JKECTKOM BOJIbI, MPOLECCAa TOPEHUS JKelie3a B KHUCIOPOE
(BO3MOKHO  HCIIOJB30BAaHWE  BHUIEOMATEpUalOB), IIPU3HAKOB  IMPOTEKaHUsA
Ka4eCTBEHHBIX pEaKI[Mii HA MOHbI: MArHUS, KalbIUs, aTIOMUHMS, LIMHKA, XKeje3a
(IT) u xeneza (III), menu (II), HaGnroIeHHE U OMTMCAHHME MPOIECCOB OKPAILIUBAHUS
IUTAMEHU HWOHAMHM HAaTpUs, Kadus ¢ Kaiablus (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), MUCCIIEOBaHNE aM(POTEPHBIX CBOMCTB MMAPOKCHIA ATHOMUHUS
Y TUIPOKCHUIA [IWHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BaxHelmne
METAJLJIbI U UX COCUHEHHUSI.

XHMHUA H OKpY:KaKIIas cpeaa

BemiectBa u Martepuasibl B MOBCEIHEBHOM >KM3HHU 4eJiOBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIECTB U XMMHUYECKUX peakiui B ObiTy. [lepBas momMonis npu
XMMHUYECKUX 0XKOTrax U OTPaBICHHUMX.

XHMMHYECKOE 3arpsi3HCHHUE OKPYIKaIolIe cpeabl (nmpeaenbHas AOoNnycTHMas
KOHIIeHTpaus BemecTs, nanee — [I/IK). Pons XxumMuu B pemeHnn 3K0JI0THYECKUX
poOJIeM.

Xumuueckuii IKCREpUMEHm:

u3ydeHue o0paslioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHbBIC
MaTepualsbl).

Mesicnpeomemnmnunie ceasu



Peanuzanusi MeXINpeAMETHBIX CBsI3€H MpPH HM3YyYEHWH XMMHHM B 9 Kiacce
OCYIIECTBISICTCS HYEpe3 HCIOJIb30BaHHWE Kak OOIIUX eCTEeCTBEHHO-HAYYHBIX
MOHSATHH, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMH JUIS OTAEJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT0 LIUKJIA.

OO1iMe ecTeCTBEHHO-HAYYHbIE MOHATHS: HAY4YHBIM (DaKkT, TMIIOTE3a, 3aKOH,
TEOpWs, aHalli3, CHHTEe3, KIacCHU(UKAIUA, TEePHOJUIHOCTh, HaOII0/IeHHE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHUE, MOJCIb, SBJICHUE, HAPHUKOBBIN
3¢ (}EKT, TEXHOIIOTHS, MaTepHAITEI.

duzuka: marepuss, aToOM, OJJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAJUOAKTUBHOCTh, MOJEKYJA, 3JIEKTPUUECKHU 3apsij, MPOBOJIHUKH,
MOJIYIPOBOJHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BEILIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAININYECKAs
peméTka, CruiaBbl, (PH3WYECKHE BEIHYHHBI, €IUHHIBI M3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIaHEThI, 3BE3/1b1, ColHIIE.

buonorus: ¢otocuHTe3, OBIXaHWE, OWOcdepa, IKOCHCTEMa, MUHEPATBHBIC
yI00pEeHUsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATECIIbHBIC BEIIECTRA.

I'eorpadusi:  armocdepa, ruapocdepa, MUHEpaibl, TOPHBIE TOPOIBI,
MOJIE3HBIE NCKOMAEMBIE, TOINIUBO, BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS ITPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOT O OBIIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTAaThl OCBOGHHUS TMPOrPAMMbl  OCHOBHOTO  OOIIEro
00pa3oBaHHsl OOCTHTalOTCsl B XO0Jie¢ OOyYEHUs] XUMUH B €IWHCTBE y4eOHOIl U
BOCIIUTATEIBHOU ACATEIIBHOCTH B COOTBETCTBUU C TPAJMIIMOHHBIMH POCCUHCKUMH
COIIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TNPUHATHIMU B
oOliecTBe mMpaBUIaMd M HOPMaMHU IIOBEJEHUSA U CIOCOOCTBYIOT Mpolieccam
CaMOTMO3HAHUS, CAMOPA3BUTHS U COLIMAITU3AIIMK 00YUYaIOIIUXCS.

JIndHOCTHBIE ~ pe3yabTaThl  OTPAKAIT  TOTOBHOCTh  OOyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM  IMO3UTHUBHBIX LEHHOCTHBIX OpHEHTalLM U
pacuipeHye onbITa e TeTbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpMoTHYECKOr0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOILIEHHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAay4YHOMY HACJICIUI0, MOHMMAHUS 3HAYCHUS XUMHYECKOM HAYKH B JKHU3HU
COBpPEMEHHOT0 O0O0IeCTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HH(pOpMaIMei o
MEPEIOBBIX JOCTIIKCHUAX M OTKPBITHSX MHUPOBOM M OTEUECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpOHCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS S

IPEJCTABJIEHHUST O COUMAJIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHUKATHUBHOH KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-UCCICNOBATENbCKONW, TBOPYECKOM W APYrMX  BUAaX
JESATEIILHOCTH, TOTOBHOCTU K DPa3sHOOOpa3HOM COBMECTHOH JESATENILHOCTH IIpH
BBITIOJIHCHUM Y4COHBIX, T[O3HABATEIbHBIX 3a7ay, BBIMOJHCHUH XHUMHYECKHX
HKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX IIPOEKTOB, CTPEMIIEHHS K B3aMMOIIOHMMAHHUIO
U B3aMMOIIOMOIIM B TIpolecce OHToi y4yeOHOUM OesTeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TMIOBEJIEHUE W TIOCTYNKM CBOUX TOBApUIIEH C MO3HILIHH
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBUN MOCTYNKOB;

3) UEHHOCTH HAYYHOI'O IO3HAHMSA:

MHPOBO33pEHYECKHE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBJIAIOIIMEC
OCHOBY JUIsl TOHUMaHUsl CYIIHOCTH HAYYHOM KapTHHBI MHUpa, MpeJICcTaBleHus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPUPOJBI, B3aUMOCBSI3AX UeEIOBEKa C
MIPUPOHOM CPEIOH, O POJIM XUMUHU B MO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABATENbHbIE MOTHBBI, HANIPABJICHHBIE HA TIOJyYeHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIHUMBIC IJI1 OOBACHECHHMS HAOMIOJACMBIX IIPOLIECCOB U SBIICHHH,
MO3HABATENIbHON, WH(OOPMAITHOHHOW M YHTATENbCKOW KYJIBTYpPBl, B TOM YHCIIE
HABBIKOB CaMOCTOATEJILHOH paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM



JTUTEPATYpPOi, ITOCTYNMHBIMU TEXHHYECKUMH CpeACTBaMHU HH(OPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpPEC K OOyYeHHMIO M T[O3HAHMIO, JIIOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30BaHHMIO, MPOCKTHOW U HUCCICIOBATEIIbCKOM
JEATEIBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS OOydeHHUs B
JallbHEHUIIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3MI0POBbIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IOCICACTBUA U
HEIPUSITUE BPEHBIX MPUBBIYEK (YIOTPEOIIEHUs alIKOT0Jisl, HAPKOTUKOB, KYPEHHS),
HEOOXOIUMOCTH COONIOJCHUS TMpaBHil  OE30MACHOCTH IMpH  OOpAalllCHHH C
XUMUYECKUMH BELIECTBAMHU B OBITY U PEATILHOM KU3HU;

S) TPy10BOT0 BOCIMTAHHS:

MHTEpEC K MPAKTUYECKOMY H3YHYECHMIO POodeccHii 1 Tpyaa pa3aIudyHOro poja,
yBaXK€HUE K TPyAy W pe3ylbTraraM TPYAOBOH AEATENbHOCTH, B TOM 4YHCIIE Ha
OCHOBE TPUMEHEHUSA TMPEAMETHBIX 3HAHUKW IO XWUMHUHU, OCO3HAHHBIH BBIOOD
WHMBUYAJIbHON TPAEKTOPHH MPOJOJKEHHsI 00pa30BaHUs C YyUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPECOHOCTEHH,
yCHenHoi npoecCHOHAIBHON IEATENbHOCTH U Pa3BUTUSL HEOOXOIMMBIX YMEHUH,
TOTOBHOCTE aIallTUPOBATHCS B TPOECCHOHANBHOHN CpeJie;

6) 7K0J10rM4eCcKOro BOCHIMTAHHUSA

HKOJIOTHYECKH IIeJeco00pa3Hoe OTHOILIEHHWE K TMPUPOJEe KaK HCTOUYHUKY
KU3HU Ha 3eMlie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAHUE IICHHOCTH 3I0POBOTO U
OeszonacHoro oOpas3a JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3HUeCKOMY M TICUXMYECKOMY 3I0POBBIO, OCO3HAHUE IIEHHOCTU COOIIOACHUS
npaBui 0€30M1aCHOIO ITOBEACHUS IIPH padOTe ¢ BEIIECTBAMM, A TAK/KE B CUTyalLUsX,
YTPOKAIOIINX 3I0POBBIO U KM3HU JTIOICH;

CHOCOOHOCTH NPUMEHATH 3HAHMS, MOJyYacMble NIPH M3YYECHUUM XUMUM, JUIS
perIeHus 3a/1ay, CBA3aHHBIX C OKPYKAIOIMIeH MPUPOAHON Cpeloil, A MOBBILICHUS
YPOBHA  DKOJOTHYECKOH  KyJIbTYypbl, OCO3HAHUA TIJIOOAJIBHOrO  XapakTepa
JKOJIOTHYECKMX MPOOJEM M NMyTeH WX PEHIeHHs MOCPEICTBOM METOJIOB XWMHH,
HKOJIOTUYECKOTO MBIIUICHUSA, YMEHUSA PYKOBOJCTBOBATLCSA UM B MO3HABATEILHOM,
KOMMYHUKATHBHOM M COLMAILHON MTPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMEeTHBIX PE3YyJIbTATOB BBIACISIOT 3HAYMMBIE IS
¢opMupOBaHHS MHPOBO33pEHHS OOIICHAyYHBIE TIOHATHSA (3aKOH, TEOpHs,
MPUHIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U APYroe.), KOTOphIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYeOHBIX TNpeaMeTax M I103BOJISIIOT Ha
OCHOBE 3HAHUN U3 ATUX MPEAMETOB (OPMUPOBATH IMPEICTABICHUE O IIETIOCTHOM



Hay4YHOW KapTHHE MHpa, U YHUBEpCcalbHbIe YUeOHbIE JAeCTBUS (IT03HABaTENIbHBIE,
KOMMYHUKATHUBHBIC, PETYIATUBHBIC), KOTOpbIe oOecrneduBaoT (HopMUpOBaHUE
TFOTOBHOCTH K CaMOCTOSITEJIBHOMY TUIAHHUPOBAHHUIO M OCYIIECTRICHHIO y4eOHOM
NEeATEIBHOCTH.

IMo3naBare/ibHbIe YHUBEPCAJbHbIE YUeOHbIe JelicTBUS

ba3oBble Joruueckue JeMCcTBHS:

YMEHHMS HCIOJIb30BaTh IMPUEMBI JIOTMYECKOTO MBIIUICHUS I[PU OCBOCHUH
3HaHWH: PacKpBIBaTh CMBICI XUMUYECKHUX MOHSATHH (BBLACNATH X XapaKTepHBIE
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBA3b C JPYIMMH TMOHATUAMH), UCTOJIL30BATh
TIOHATHUS JIJI1 OOBSICHEHUST OT/IENIbHBIX (DAKTOB M SIBJIEHWH, BBIOUPATH OCHOBAHUS U
KPUTEPUM I KIacCU(PUKAIUU XMUMHYECKMX BEIIECTB M XUMHUYECKUX PEaKIIMiA,
YCTaHaBJIMBATh IPUYMHHO-CICACTBEHHBIC CBSA3H MEXKJYy OOBEKTaAMU W3Y4YCHMS,
CTPOUTBH JIOTMUECKHE pacCykAeHHs (MHAYKTHBHBIC, I€TYKTUBHBIE, TI0 aHAJIOTHH),
JIeNaTh BBIBOJIbI M 3aKITHOYEHUS;

YMEHHE TMPUMEHATH B TPOIECCe T[O3HAHMUS TOHATHA (TpEeaMEeTHBIE U
MeTaIpeMETHbIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, UCTIOIb3YEMbIC B XUMHUH,
1peo0pa3oBbIBaTh IIMPOKO NPUMEHSIEMbIE B XMMUU MOJIEJIbHBIE TIPEACTABICHHS —
XUMUYECKUN 3HAK (CHUMBOJI JJIEMEHTa), XUMHYeckas (opmyna W ypaBHEHHUE
XUMHUYECKOM peaKlMK — IPU PELICHUH Yy4eOHO-II03HABATEIBHBIX 3a/1a4, C YYETOM
ATUX MOJIETBHBIX TPEICTaBIECHHN BBIABIATH M XapaKTEPH30BaTh CYIIECTBEHHBIE
IIPU3HAKK M3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKHUX PEaKIIMH,
BBISIBNIATH  OOIIME 3aKOHOMEPHOCTH, TPHYHHHO-CIEICTBEHHbIE CBSI3U |
MPOTUBOPECYHS B U3yHaEMbIX MPOIECCaX U ABICHUSIX.

BazoBble ucciieoBaTeIbCKHE TeHCTBHSA:

YMCHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHMA, A TAaKXKE B KAauyeCTBE OCHOBBI Uil (POPMHPOBAHHUS THUIOTE3BI I10
MIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKACHHII;

IpUOOPETEHUE ONBITA 10 IUIAHUPOBAHHWIO, OPraHU3alMyd W I[POBEACHUIO
YUEHHUECKHX OJKCIEPUMEHTOB, yMeHHEe HaOmogaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yJibTar, (GopMylIupoBaTh 00OOIICHUS U
BBIBOJIBI 110 pPe3yJIbTaTaM IIPOBEAEHHOIO OIIbITA, UCCIEJ0BAHNS, COCTABIATE OTUYET
0 MpoJIeNIaHHO# padoTe.

Pabora ¢ ungopmaumei:

yMEHHE BBIOWMpaTh, aHATU3UPOBATH M MHTEPIPETUPOBATH WH(OpPMAIUIO
pa3IMYHbIX BUJOB M (POPM MPEACTABICHHS, MTOIYYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIsipHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHMs, CIPABOYHbBIC
nocobus, pecypchl MHTepHEeTa), KPUTUYECKU OIICHUBATH NPOTUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(DOPMALIHIO;



YMEHHE MPUMEHSTh Pa3IMUHbIE METOJBI M 3alpOCHl IPH MOUCKE U 0TOOpE
uHOpMaAIUd U COOTBETCTBYIOIIUX IaHHBIX, HEOOXOAMMBIX ISl BBIOJHCHUS
yueOHBIX U [103HABATEJIbHBIX 33124 ONPEJENIEHHOrO TUIA, IPUOOPETEHHE OIIbITA B
obyacTi  MCHOJIb30BaHUS  UHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,
OBJIQJICHUE KYJBTYPOH aKTUBHOI'O MCIIOJAB30BAHMS PA3/IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIEHO BEIOMPATh ONMTHMATBHYIO (GOpMY TMpeacTaBIeHUs HHOPMALIUN U
WUIIOCTPUPOBATh PELIAEMBIE 337a4d  HECIOKHBIMM CXEMaMHM, JUarpaMMaMH,
apyruMu Gopmamu rpad@uKd U UX KOMOWHATIMSIMU;

YMEHHME HCIOJb30BaTh M AaHAIMU3MPOBATL B IMpolecce Y4yeOHOU U
UCCJIE/I0BATENLCKON JAESTENBbHOCTH WH(OPMAIMIO O BJIMSHUHM MPOMBIIIIEHHOCTH,
CEIIbCKOr0 XO3fAKMCTBA M TPAHCIOPTAa HAa COCTOSHUE OKPYXKAIOLIEH NPUPOIHOM
cpe/bl.

KoMMmyHMKaTHBHBIE YHHBeEPCaJIbHbIe YUeOHbIEe IeHCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B Xoae auanora U (Wiau) AUCKYCCHH) I10
cymecTBy  oOcyxmaemMoil  TeMbl, (QOPMYIHpPOBaTH CBOM  MPEJIOKEHUS
OTHOCUTEJILHO BBIMOJTHEHUS TPEITIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBISATh  IMOJYYEHHBIE  pe3y/ibTaThl  [MO3HABATEIBHOU
NEATEIbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JelaTh IPE3CHTALUIO
PE3YNIbTATOB BBIINOJHEHUS XUMHYECKOIO 3KCHEPUMEHTA (J1adOpaTOPHOIO OIIbITA,
nabopaTopHOI pabOTHI IO UCCIEAOBAHUIO CBOHCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHMS Yy4eOHOTO COTPYIHHUYECTBA €O CBEPCTHHUKAMU B COBMECTHOM
MO3HABATENILHOM M HMCCJIEIOBATENbCKOM  JIEATENBHOCTH TPH  pEHICHUH
BO3HHMKAIOIIUX TpoOJIieM Ha OCHOBE y4€Ta OOLIUMX HHTEPECOB U COIVIACOBAHUA
no3uui (00cyxIeHusl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPUHALUS
COBMECTHBIX JCHCTBUH, OINpEACICHUE KPUTEPHUEB IO OICHKE KauecTBa
BBITIOJIHEHHOM PabOThI U APYTHE).

PeryasiTuBHbIEC YHHBEpPCAIbHbIE YUeOHbI€ JeHCTBHUS:

YMEHHE CaMOCTOATEIBHO OIPEACIATh LEIU ACATEIbHOCTH, IIaHUPOBATH,
OCYIIECTBIATh, KOHTPOJIUPOBATH M TMPH HEOOXOTUMOCTH KOPPEKTHPOBAThH CBOIO
NeATeIBbHOCTh, BBIOMpaTh Haubosee H(h(PeKTUBHbBIE CIOCOOBI pellieHNs YIeOHbIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOSTENIbHO COCTABIISITH MIIM  KOPPEKTHUPOBATH
MPEIJIOKEHHBIM QJITOPUTM JCHUCTBUM IIPU BBIIOJIHEHHUU 33JaHUH C Y4YETOM
IIOJIYYCHHUS! HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX M PEAKLMSAX,
OIICHUBATh COOTBETCTBHE IOTYYEHHOTO pe3ysbTara 3asBIEHHOI LeIH, YMEHHE
MCIIOJIB30BaTh U AHAIIM3UPOBATH KOHTEKCTBI, IPE/JIaraéMble B YCIOBHU 3aJaHHIA.

MNMPEAMETHBIE PE3VJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJbTATOB IO OCBOCHUIO 00A3aTEIBHOTO
COJIEp’KaHMs, YCTAaHOBJIEHHOTO MJaHHOUW (enepanbHOi paboueld MpoOrpaMMmoi,
BBIJICIISIIOT: OCBOCHHBIC OOYYAIOUIMMHUCA HAy4HbIC 3HAHUSA, YMEHHUS U CIOCOOBI



NEHCTBHH, crnenupuIeckue I TNpeIMEeTHOH o0macTH «XUMHUS», BHABI
NEATEIbHOCTH MO  IOJYYEHUIO HOBOIO  3HAHWsA, €ro  HMHTEpIpeTaluu,
1peoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYalIUsIX.

K koniy o0yuenus B 8 kj1acce npeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCT Y O0YUYAIOIIUXCA YMEHHIA:

e pAacCKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHUX MOHSATHI: aTOM, MOJEKYyJa,
XUMHMYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(0IHOpOJHAs M HEOJHOPOHAs ), BAICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHasg Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JIoJsl XUMHUYECKOTO 3JIeMEeHTa B COeIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJl, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTECIIECHb
OKHMCJICHUS, XMMHUYECKas peakuus, KiacCU(UKAlMs peakiuid: peaxiuu
COCIMHEHUS, pPEaKIUH pa3loKeHHs, pPEaKIHH 3aMELICHHs, pEeaKIHH
o0MeHa, K30- M HHJI0TEPMUYECKUE peaKkluu, TeIoBoi apdexT peakuuu,
AIpO aTroMa, JJIEKTPOHHBIM CIOM aToMa, aTOMHas OpOHTallb, paguyc
aToma, XUMHYECKas CBS3b, MOJSAPHAs U HEMOJIAPHAs KOBAJEHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTHOH, aHHUOH, PAacTBOP, MaccoBasi JOJsI BELIECTBA
(mporeHTHAs! KOHIEHTPAIHS) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMMHUYECKUX MOHATHH U
TIPUMEHSTh 3TU MOHATHUSA MIPY ONMMCAHUH BEIIECTB U UX MTPEBPALCHUN;

e HCHOJB30BAaTh XMMHYECKYI0 CHUMBOJIMKY [UIsl COCTaBJeHHs (opmyl
BEILIECTB M YPABHECHUN XUMHUYECKUX PEaKIU;

e ONpENENATh BAJICHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHWCIIEHHMS  3JEMEHTOB B  OWHApHBIX  COEJWHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KIacCy COCAUHEHUU I10
dopMmynam, BHJI XUMHYECKOM CBSI3M (KOBaJEHTHass M HOHHAs) B
HEOPTaHWYECKHUX COCTUHEHUSX;

e packpeiBaTh cmbica llepuoauueckoro 3akona JI. WM. Menneneea:
NEMOHCTPUPOBATh MOHMMAaHWE TMEPHOJNYECKON 3aBHCHUMOCTH CBOWCTB
XMMHYECKUX IJIEMEHTOB OT UX MON0KeHus B llepmommueckoi cucreme,
3aKOHOB COXpaHEHUs] MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YYEHHUs, 3aKOoHAa ABOraapo;

e ONWCHIBATL M XapakTepu3oBaTh Tabimuunyo ¢opmy Ilepuoguueckoit
CUCTEMBI XHMMHUYECKHX DJJIEMEHTOB: pa3M4aTh TMOHATHSA «TJIaBHas
noarpynna (A-rpynna)» u «mnobdouHnast noarpynna (b-rpynmna)», manbsie u
OoINbIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHHs, KOTOpPBIE HMMEIOTCS B
tabnune «llepuoguyeckas cucrema XuMuueckux osaementoB J[. .
MenjienieeBa» € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsjl sSApa, o0IIee YUCIO JIEKTPOHOB
U pacnpeeeHue UX MO ICKTPOHHBIM CI0AM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIY M COCTAaBY Y4YaCTBYIOIIUX B PEAKIUU
BEIIIECTB, M0 TEIJI0BOMY 2 (DeKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XWMHMYECKHE CBOWCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPHAAs ONMCAHUE IIPUMEPAMH MOJIEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKITUI;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX KaYy€CTBEHHOTO
COCTaBa, BO3MOKHOCTH TIPOTEKAHHS XHMHUECKHX T[pEeBpalleHU B
pa3IUYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCUTEIBHYHK) MOJICKYJSIPHYIO M MOJISIDHYIO  MaccChbl
BEIIECTB, MACCOBYK) JIOJI0 XUMHYECKOTO 7JlIeMeHTa 1o dopmyse
COCJIMHEHHU S, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOH pPeaKInu;

MPUMEHATH OCHOBHBIC OINEpAIMH MBICTUTEIIBHON NESATECIbHOCTH — aHAIU3
U CHHTE3, CpaBHeHHE, 00OOIIEHHE, CHUCTEMATH3aIHI0, KJIacCHU(HUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CJICICTBCHHBIX CBA3CH — MJIi U3Yy4YCHUS CBOICTB
BEUIECTB M XUMHUYECKHMX PEAKUMH, €CTECTBCHHO-HAYYHBIC METObI
MO3HAaHUS — HaOMIOJeHWe, H3MEpeHue, MOJEIMpPOBaHUE, SKCIEPUMEHT
(peaJIbHBIA U MBICJIEHHBIHN );

CIIeIOBAaTh  TMpaBHJIaM  TONBb30BaHUS  XMMHUUYECKOH  TOCyAod U
nabopaTopHbiM  000pYJOBAaHUEM, a TaKKe IpaBWiIaM oOOpalieHus ¢
BEIIECTBAMM B COOTBETCTBMHM C MHCTPYKUMSIMH TI0 BBIIOJHEHHIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHUIO U COOUPaHUIO
ra3zoo0pasHbIX BEIIECTB (BOAOPOAA M KHCIOPOAA), IPUIOTOBICHHUIO
pacTBOPOB C OMNPEAEIEHHON MacCOBOM IOJIEW pacTBOPEHHOTO BEIIECTBA,
IJJAHUPOBAThH M NPOBOAUTH  XMMHYECKHE  DKCIIEPUMEHTBHI [0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT ¢ MOMOIIBI0 HHIUKATOPOB
(maxmyc, benondranert, METUJIOPAHK U IPYTHE).

K konIly 00yueHus B 9 ki1acce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
NOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSA YMCHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHMX MMOHATHH: XMMHYECKUH
JJIEMEHT, aTOM, MOJIeKYyJla, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJECHTHOCTB, 3JIEKTPOOTPUUATENILHOCTb, CTEIEHb
OKHCIIEHHUS, XHMHUECKasl Peakilis, XMMHUECKas CBS3b, TEIIOBOH 3¢ ekt
peakuuM, MOJb, MOJAPHBIA  00BEM,  pPacTBOpP,  AINCKTPOJIUTHL,
HEIJIEKTPOJIUTHI, JJIEKTPOJIMTHUYECKAS] JIUCCOLIMALIMS, PEAKIMHd HOHHOT'O
oOMEHa, KaTaqu3aTtop, XUMHUYECKOE paBHOBECHE, O0OpaTUMble U



HeoOpaTUMbIe peaklMH, OKHCIUTEIhHO-BOCCTAHOBHUTEIIbHBIE pPEaKIINH,
OKUCJIUTENIb,  BOCCTAHOBHUTEJb,  OKHCICHHME W  BOCCTAHOBJICHUE,
a;yoTponus, aM(poTepHOCTb, XMMHUECKasi CBsI3b (KOBaJEHTHAsl, MOHHas,
METaJUIMYECKas), KpUCTaUIMYecKas pemérka, KOppo3us METaslioB,
CIUIABbl, CKOPOCTh XHMHYECKOM peaklUMH, IMpPeAe]bHO JIONyCTHMas
koHueHTparusa [[JIK Bemectna;

WJUIKOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XUMHYECKHMX [OHATHH U
TIPUMEHSATD 3TU TIOHATHSI TIPU OTTMCAaHUU BEIIECTB M MX MIPEBPAaIlleHHI;
HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMUKY [JIi COCTaBicHUS (opmyn
BEILIECTB M YPABHEHHN XMMHUUYECKHX PEAKLIH;

OIpEAENATh BAJICHTHOCTh U CTEIECHb OKUCICHUS XUMUYECKUX AJIICMEHTOB B
COCJIMHEHUAX Pa3JM4YHOrO0 COCTaBa, IPUHAJUICKHOCTH BELIECTB K
orpenenéHHOMY Kaccy COeAMHEeHHH 1Mo (opmynam, BUI XHUMHUYECKOH
CBA3M (KOBQJICHTHAs, WOHHAs, METAJNIMYECKas) B HEOPraHWYECKUX
COCIUHEHMSIX, 3aps] MOHA TI0 XUMHYECKOH (opMylie, XapaKkTep CpelIbl B
BOJHBIX PACTBOpPaX HEOPTaHMYECKUX COCTUHCHHUH, THN KPUCTAILTUYCCKOI
PELIETKH KOHKPETHOI'O BELIECTBA,;

packpbeiBaTh cMbici Ilepuoguueckoro 3axkona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHWE: OINMCHIBATH M  XapaKTEPHU30BaTh
TabmuuHyo ¢opmy l[leprnommdeckoil CHCTEMBI XHUMHUYECKHX AIIEMEHTOB:
pasMyarh IMOHATHS «rjaBHas nojarpynmna (A-rpynna)» M «mnobouyHas
noarpynna (b-rpynma)», manbie u OONbIIME TEPUOMABI, COOTHOCHUTH
0003HAaYCHUs, KOTOpPhIE HMEIOTCS B MEPUOAMYECKOW Tabiuie, C
YHCIIOBBIMM  XapaKTEPUCTHKAMU  CTPOEHUS  aTOMOB  XMMHYECKUX
JJEMEHTOB (COCTaB M 3apsia  sjapa, oOliee YHCIO JICKTPOHOB U
pacnpese/ieHie MX 10  DJIEKTPOHHBIM  CJI0SIM), OOBACHATH  00IIME
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB M HUX COETUHEHUH B
Ipejesiax MajblX IEPUOJIOB U IVIABHBIX MOAIPYHI C YYETOM CTPOCHUS MX
aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE Peakluu (MO YUCIY M COCTaBY Y4YaCTBYIOIHUX B PEAKIUU
BCIIECTB, MO TEMIOBOMY 3(DdeKTy, M0 U3MECHEHUIO CTENCHEH OKHUCICHHS
XUMHUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHCHIBATh) O0mMMKE W crenu(puUecKHe XUMHYECKHUE
CBOMCTBAa IHPOCTBIX MW CJIOXKHBIX BEUIECTB, IOATBEPXKIasd ONUCAHUE
MpUMEpaMH MOJIEKYJSIPHBIX W HMOHHBIX YpaBHEHUH COOTBETCTBYHOIIUX
XUMHYECKUX PEaKLUil;

COCTABJIAITh YPABHEHHUSI JJIEKTPOIMTHUECKOW JIUCCOIMAIIMH  KHUCJIOT,
LIEJIOYEH U COJIEH, MOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKLIUH HOHHOTO



oOMeHa, ypaBHEHHsS pEaKIMi, TOATBEP)KIAONINX CYIIECTBOBAHUE
FCHETUYCCKOM CBA3M MEXKy BEIICCTBAMH Pa3IMYHBIX KJIACCOB;
pacCKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBHUTEJIBHBIX — PEaKIUit
MOCPEACTBOM COCTABJICHUS DIICKTPOHHOT0 OallaHca TUX PeaKIuii;
MPOTHO3MPOBAThL CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOJKHOCTH TIPOTEKAaHMS XWMHMUECKHX TIPEBPAIICHUH B pa3TUIHBIX
YCJIOBHSIX;

BBIYUCIIATE OTHOCHTEIBHYIO MOJEKYISPHYIO M  MOJSPHYIO MAacChI
BCILIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO JJIeMEHTa 1o Gdopmylie
COEJMHEHMS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PaCUEThHI
110 YPAaBHEHHUIO XUMUYCCKOH PCaKIIUH;

cobjrofaTh  MpaBwia  IOJb30BAHUS  XMMMYECKOH  MOCYI0H M
nabopaTopHBIM  00OPYIOBAaHMEM, a Takke TMpaBuiaa oOpalieHus C
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKUMAMH 110  BBIIOJHECHHUIO
71a00paTOPHBIX XHUMHUYECKHUX ONBITOB IO TIOJYYCHHI0O M COOMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOrO rasa);

MPOBOJIUTh  PEaKIMH, TMOATBEPXKJIAIOIIMEe  KaueCTBEHHBIH  COCTaB
pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHA-, OPOMUI-,
noaua-, kKapobonart-, ¢ocdar-, cunMkar-, cyibhar-, THIPOKCHI-HOHBI,
KaTUOHBI aMMOHMSI M HMOHBI M3YUYEHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHE B
BOJHBLIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

TIPUMEHATHL OCHOBHBIC OTEpPAIlMM MBICITHUTEIBHON AeATeTbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHUCTEMAaTH3AlMIO, BBIABICHUC
MPUYUHHO-CJIEJICTBEHHBIX CBs3€H — JUISI M3YYEHHsS] CBOMCTB BEIIECTB H
XUMHYECKUX peakKlMii, €CTECTBCHHO-HAy4YHBbIC METOAbl IO3HAHHS —
Ha0JIIOJICHUE, U3MEPEHHUE, MOJCIUPOBAHUE, IKCIICPUMEHT (pealibHBbIA M
MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHE

8 KJIACC
KoanuecTBo 4acoB
Ne HanmeHoBaHue pa3nesioB 1
KonrTpoasHbie
n/n TeM NPOrpamMMbl Bcero
padoTsI
Pasjea 1. IlepBoHayajibHbIe XHMHUYECKHE IOHATHA
Xumus — Baxuas o0l1acTe
11 €CTECTBO3HAHUS U 5
’ NPaKTHYECKOM JeATENbHOCTH
qyeJoBeKa
BeriecTBa # XMUMHUYECKHE
1.2 15 1
peaxkiu
Hroro no pazneny 20

Pa3nen 2. BaxkHeiilue npeacTaBuTe/ I HEOPraHH4eCKHX BelllecTB

Boznyx. Kucnopon. [loustue

2.1 6
00 oKcHaax
’9 Bonopoa.Ilonsarue o kucinorax g
’ M COTSIX
73 Boma. PactBopsl. [lorsaTre 00 5 1

OCHOBAaHHAX

OCHOBHBIB KJIACCEI
2.4 5 11 1
HeOpFaHH‘IeCKHX COCJIHHCHHH

Hroro no pazneny 30

IpakTHyeckue

DJlIeKTPOHHBIE (LU POBbIE)
o0pa3oBaTe/IbHbIE pecypchl

bubimoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoteka LJOK
https://m.edsoo.ru/7f41837¢

bubmuoteka LJOK
https://m.edsoo.ru/7f41837¢

bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢

Pa3nen 3. [lepuoauueckuii 3axon u [lepuoanyeckast cucTeMa xumuueckux 3jeMmenToB /. M. Menaeneesa. CTpoeHHe aTOMOB.

XumMuueckas cBf3b. OKHCINTEIbHO-BOCCTAHOBUTE/IBHBIE PeakKIuu



[lepuoauueckuii 3aKoH U

31 ITepuoanueckas cucrema 7 bubaunoreka LIOK
XHUMHYECKUX 371emeHToB [, H. https://m.edsoo.ru/7f41837¢
Menpene-esa. CTpoeHue aToma
XHUMHYECKas CBA3b. BuGmorexa [IOK

32 OxneuTensHo- 8 ! https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTEIBHBIC PEAKITHU

Hiroro no pasiery 15 o TG
PesepBHOe Bpems 3 bubmiorexa LIOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOI'PAMME



9 KUTIACC

Ne n/nm

Paznen 1.

1.1

1.2

1.3

HanmenoBaHnue pa3iejioB U TeM
NPOrpamMMsbl

BemecTrBo H XHMHYECKHE peakHH
[ToBTOpenue u yriybieHue 3HaHUN
OCHOBHBIX Pa3/IelloB Kypca 8 kjiacca
OcHoBHBIC 3aKOHOMEPHOCTH XUMHUYCCKUX
peakumni

DNEKTPOIUTHYECKAS JUCCOIHALIHL.
XHMMHYECKHE PeaKluH B PacTBOPax

Htoro no pazneny

Pazpen 2.

2.1

2.2

2.3

24

HemMeTannbl H HX coeJHHEHUA

OO1mas xapakTeprucTHKa XMMHYECKHX
anemeHTOB VIIA-rpynmsl. ['anoreHsl

OO1ast XapaKTepHCTUKA XUMUYECKUX
anemeHTOB VIA-rpynmesl. Cepa u eé
COETUHEHUS

OO01ast XapakTepHCTHKA XUMHYECKHUX
aneMeHTOB VA-rpyrisl. A3ot, ¢ocdop u ux
COCTUHCHHS

O01ast XapakTepHCTHKA XUMUYECKHX

aneMeHTOB IVA-rpynmnel. Yrnepon u
KPEMHMH M UX COEIMHEHHS

Htoro mmo paznery

KoJyimuecTrBo yacos

Bcero
padoTsbl

17

25

Koutpoabunie

IIpakTH4yeckue
padoThI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/IbHBIE

pecypcnl

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

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

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636




Pasznen 3. Mera/L1bl H HX COCIHHECHHSHA

3.1 O061He cBOICTBA METAIIIIOB

3.2 Baskneiinmue MeTanibl 1 UX COETHHEHHA

Htoro no pazneny

Pa3znen 4. XuMus H OKpy:Kaowas cpeaa

4.1 BBI]_IBCTBB. N MAaTEpHallbl B AKKU3HH YCJIIOBCKA
Htoro no pazneny
Pe3epBHoe Bpems

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

16

20

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636







HOYPOYHOE INTAHHPOBAHHE

8 KJIACC
Ne
Tema ypoka
n/n
| [Tpenmer xumun. Ponb XUMUH B 5KU3HH
yenoBeka. Tena U BemecTsa
2 [TousiTue 0 MeToax MO3HAHUA B XUMHH
[TpakTuueckas padota Ne 1 «[IpaBuna paboTsl
3 B J1abOpaTOpuH M MPHEMBI 0OpaIleH s C
1a00paTOPHBIM 000PYA0OBAHHEM
4 Yucteie BeniecTBa U cMecu. CriocoObl
pasaeneHus cMece
[IpakTudeckas padota Ne 2 «Pazaenenue
5 cMecel (Ha mpUMepe OYMCTKH MTOBAPEHHOU
COJIH)»
6 ATOMBI M MOJIEKYJTBI
7 XUMHMYECKHE JIEMEHTHI. 3HAKU (CHMBOJIBI)
XUMHYECKHX dJIEMCHTOB
8 [IpocThie U COXKHBIE BEIIECTBA
9 ATOMHO-MOJNIEKYIIIPHOE yUeHHE
10 3aKoH MOCTOSHCTBA COCTABA BEIIECTB.

KoanuecTBo uacos

Bceero

KoHnTpoabHbIe
padoThI

IlpakTHYeckne
padoThbl

DJIeKTPOHHbIE
undpoBbIe
o0pa3oBaTe/IbHbIE

pecypchl

Bubmuoreka IJOK
https://m.edsoo.ru/ff0d2 10c

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d227¢

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d23dc

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d26ca

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d28c8

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d2a6¢

bubanoreka LIOK
https://m.edsoo.ru/ff0d2be8

Bubmuoreka IJOK
https://m.edsoo.ru/ff0d2a6¢

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d2d50

bubanoreka LIOK



11

12

13

14

15

16

17

18

19

20

21

22

Xumuueckast Gpopmyna. BaneHTHOCTE aTOMOB
XUMHYECKUX HJIEMEHTOB

OTtHocHTeIbHAs aTOMHAs Macca.
OTtHocHTeIbHAS MOJIEKYJISIPHASA Macca
MaccoBas 10J18 XHMHYECKOI0 3JIEMEHTa B
COCJIMHEHHH

KonuuectBo Bemectsa. Monb. MonsipHas
Macca

du3znuecKkue 1 XUMUYECKUE SBICHHS.
XHUMHUYECKAs peakius

[Ipu3Haky U yclIOBHA MPOTEKAHUSA
XUMHUYECKHUX PEaKLUH

3aKOH COXpaHEHUs1 Macchl BEIIECTB.
XHUMHYECKHE YpaBHEHUS

Brraucnenns KOJIHYECTBA, MAaCChl BEIICCTBA I10

YpaBHCHHAM XHUMHUYCCKHX peaKum?I

Knaccudukanust XaMAUYECKUX PeaKiui
(coenHEHHUs, pa3IoKEeHHs, 3aMELLCHUS,
oOMeHa)

M. B. JIoMoHOCOB — yu&HBbIN-
sHIHKIoNeauCT. Od00menue u
CHUCTECMaTU3alHs 3HAHUH

KonTtponbHas pabora Nel no reme «Berecra
U XUMUYECKUE PEAKIIHH

Bo3nyx — cmech razoB. CocTaB Bo3qyxa.
Kucnopon — aneMeHT H ipocToe BEIEeCTBO.
Ozon

duznyeckre 1 XUMHUYECKUE CBONCTBA

https://m.edsoo.ru/ff0d2eae

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d323¢c

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d350c¢

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d5230

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d37fa

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d3al6

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d3b88

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d5708

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d3{34

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d40c4

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d4290

bubmuoreka 1HOK
https://m.edsoo.ru/ff0d448e

bubmmotexa [TOK



23

24

25

26

27

28

29

30

31

32

33

KHCIIOpO/a (peakiy OKUCIIEHHS, TOPEHHE).

IMousTue 00 oxkcHax

CrniocoObl moNyueHHs KHCI0poa B
1a00paTOpUU M MPOMBIIIIEHHOCTH.
[IpuMeHeHHe Kucnopoaa

TennoBoit 3 ekt XUMHUYECKOH peakiny,
[MOHATHE O TCPMOXHMHYCCKOM YpaBHCHHH,
3K30- U SHAOTEPMHYCCKHX PCAKIIUAX

Tonnuso (HedTh, YroibL 1 MeTaH).
3arps3HeHue Bo3a1yXa, Coco0b! eTo
NpEe0TBpaIEHUS

[IpakTuueckas pabora Ne 3 1o Teme
«[Tony4yenue n cobupanue KHCI0pO/JIa,
HU3Y4YEHHE €r0 CBOMCTBY»

BO,E[OpOI[ — DJICMCHT H IIPOCTOC BCIICCTBO.

Haxoxnenue B npupoe

duznyeckre 1 XUMHUYECKUE CBONCTBA
Bogopoaa. [Ipumenenne Bogopoaa

[IoHaTHE 0 KMCITOTaX M CONAX

CrniocoObl moNyueHHs BOJIOPOIA B
nabopaTopuu

[IpaxkTuueckas padota Ne 4 o Teme
«[lonmyuenue 1 cobupanue BOJOPOAA,
U3Yy4YEHUE €ro CBOMCTB»

MomnsipHblit 00b€M ra3zoB. 3aKoH ABOraapo

Brluncienus o0bEMa, KOJIUYECTBA BEIIECTBA

https://m.edsoo.ru/ff0d4614

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d497a

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d4790

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d4c4a

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d4ae2

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d4dd0

bubmmotexa [TOK
https://m.edsoo.ru/ff0d4dd0

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d50d2

bubmmotexa [TOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka 1HOK
https://m.edsoo.ru/ff0d442

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d542e

Bubnuorerka IHOK
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37

38

39

40

41

42

43

44

rasa rno €ro U3BCCTHOMY KOJIHYCCTBY
BelecTBa Uik 00bEéMy

Breruucnenus 00bEMOB ra3oB N0 YpaBHEHHIO
PEaKIIMK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILIEHHH T'a30B

du3nueckre ¥ XUMHUUECKHE CBOMCTBA BOILI

CocraB ocHoBauui. [ToHaTHe 06 HHOUKAaTOpax

Bopa kak pacreoputens. HacbleHHbIE H
HEHACBILIEHHbIE PacTBOPBL. MaccoBas aoss
BEILIECTBA B PACTBOPE

[IpakTuueckas pabora Ne 5 o teme
«[IpuroToBiieHHE PaCTBOPOB € ONPEIEIEHHOI
MaccOBO# /10J1€il pacTBOPEHHOIO BELLECTBAY
KontponbHas padora Ne2 no teme
«Kucnopoa. Bogopoa. Bona»

Oxcuibl: cocras, Kiaccudukarms,
HOMEHKJIaTypa

[TonyyeHue u XMMHYECKHE CBOMCTRA
KHCIIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX
OKCHJIOB

OcHoBaHus: cOcTaB, KJlacCH(pHKALINS,
HOMEHKJIaTypa

[TonyyeHue u XMMHYECKHE CBOMCTRA
OCHOBAaHHI

Kucnorsl: cocras, kinaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d55a0

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d5708

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d587a

bubmuoreka 1HOK
https://m.edsoo.ru/ff0d59e2

bubmmotexa [TOK
https://m.edsoo.ru/ff0d5b40

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d5eba

bubmmotexa [TOK
https://m.edsoo.ru/ff0d6342

Bubnuorerka IHOK
https://m.edsoo.ru/ffl0d664e

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d664e

Bubnuorerka IHOK
https://m.edsoo.ru/ff0d67ca

bubnunorerxa IJOK
https://m.edsoo.ru/ff0d67ca

Bubnuorerka IHOK
https://m.edsoo.ru/ff0dfee2
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HOHy‘IeHI/Ie 1 XHMHYECKUE CBOMCTBA KUCIIOT

Conu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI
MOJTyYeHHUs, XUMHICCKHE CBOHCTBA
[TpakTuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33134 10 TeMe
«OCHOBHBIE KIIACCHI HEOPTAHUYECKUX
COeJINHEHHI»

I'eneTnyeckas CBA3b MCKAY KIIaCCaMH
HCOPraHHYCCKHX COCIHMHCHUH

O0o01IeHre U cHCTEMAaTH3allHs 3HAHUI

Koutponbsnas pabora Ne3 no teme "OcHOBHBbIE
KJIACChl HEOPTaHUYECKUX COeIMHEHUI"

[TepBble MONBITKH KJIACCH(DHUKALIIH
XHUMHUECKHX 37eMeHTOB. [loHaTue o rpynnax
CXOJHBIX 3JIEMEHTOB

[lepuoamueckuii 3akon u [leproanyeckas
CHCTEMa XMMHYEeCKHX 3yieMeHToB []. 1.
Menneneesa

[lepronpl, Tpynmnbl, MOArPYIIIbI

Crpoenue aroMoB. CocTaB aTOMHBIX sJIEP.

H3orornk

CTtpocHuE IEKTPOHHBIX 000JI0UEK aTOMOB
anemeHToB llepuonuyeckoii cucremsl 1. .
MennenceBa

Xap&KTepHCTHKa XHMHYCCKOI'O 3JICMCHTA 110

Bubnuorerka IHOK
https://m.edsoo.ru/ff0dfee2

bubnunorerxa IJOK
https://m.edsoo.ru/00ad9474

bubmmotexa [TOK
https://m.edsoo.ru/00ad9b7c

bubmuoreka 1HOK
https://m.edsoo.ru/00ad9as0

bubmmotexa [TOK
https://m.edsoo.ru/00ad9cb2

Bubnuorerka IHOK
https://m.edsoo.ru/00ad9ela

bubmmotexa [TOK
https://m.edsoo.ru/00ad9ffa

Bubnuorerka IHOK
https://m.edsoo.ru/00adas52c¢

bubnunorerxa IJOK
https://m.edsoo.ru/00adas52¢c

bubmmotexa [TOK
https://m.edsoo.ru/00ada342

bubmuoreka 1HOK
https://m.edsoo.ru/00adabbe

bubmmotexa [TOK
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58

59

60

61

62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I1O TTPOT'PAMME

ero nosioxkeHuto B [lepuonuyeckoil cucreme
Il. 1. MenneneeBa

3nayenue [lepuoauueckoro 3akoHa Jyis
pa3BUTHA HAYKH U npakTuku. 1. U.
MeHeneeB — yu€HbIH, NIEAAror U rpaxIaHuH

DIEKTPOOTPULATENILHOCTE aTOMOB
XUMHYECKHX DJIEMEHTOB

HonHasg xuMH4uecKkas CBA3b

KoBanenTHas MnojiapHas XuMHU4EeCKasa CBA3b

KoBanenTtHas HeMoJiApHad XUMHYCCKasl CBA3b

CreleHs OKUCICHHA

OKHUCITUTENTEHO-BOCCTAHOBHTEIILHBIC peaKknu

OKMCIUTENIH U BOCCTAaHOBHUTEIHN

Kontponbhas padota Ne4 no teme «CtpoeHue
aToMa. XMMHYECKas CBA3bY

PesepeHslii ypok. O0001meHne u
CHCTEMATH3ALIHS 3HAHHH

PesepsusIii ypok. O6001IeHNE H
CHUCTEMAaTH3aIHs 3SHAHUH

PesepeHslii ypok. O0001meHne u
CHCTEMAaTH3allus 3HAHHH

68

https://m.edsoo.ru/00adag24

bubnunorerxa IJOK
https://m.edsoo.ru/00ada96e

Bubnuorerka IHOK
https://m.edsoo.ru/00adaab8

bubmuoreka 1HOK
https://m.edsoo.ru/00adac34

bubmmotexa [TOK
https://m.edsoo.ru/00adaaby

Bubnuorerka IHOK
https://m.edsoo.ru/00adaab9

bubnunorerxa IJOK
https://m.edsoo.ru/00adae28

bubmmotexa [TOK
https://m.edsoo.ru/00adb076

Bubnuorerka IHOK
https://m.edsoo0.ru/00adb076

bubnunorerxa IJOK
https://m.edsoo.ru/00adb486

Bubnuorerka IHOK
https://m.edsoo.ru/00adb33c

bubnunorerxa IJOK
https://m.edsoo.ru/00ad9cbh2

bubmmotexa [TOK
https://m.edsoo.ru/ff0d61chd




9 KUTIACC

Tema ypoka

ITepuonugeckuii 3axou. [lepuoauaeckast
CHCTEMa XHMHYECKHX 1eMeHToB []. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
XUMHYECKUX HJIEMEHTOB MEPBLIX TPEX
MEepUOJIOB

Knaccudukaims 1 HOMeHKIaTypa
HEOPraHMYCCKHX BEIICCTB

Buibl XUMUUYECKOH CBSA3H U THIIBI
KPHUCTAJUTMYECKHX PEHIETOK
Kountponbnas padota Nel mo teme
«[ToBTOpeHue U yriyOneHHUE 3HAHHH
OCHOBHBIX pa3/IelioB Kypca 8 Kiaccay

Knaccudukanust XaMUYECKUX PEaKIUl 110

pa3nMuUHBIM [IPH3HAKaM

[ToHsATHE O CKOPOCTH XMMHYECKOH peakLvu.

IlonsiTHE O TOMOTEHHBIX U r¢TCpOrcHHbBIX
pEaKmuAax

ITonsiTHE 0 XUMHYECKOM PABHOBECHH.
cDaKTprI, BIIUAKIIHUE Ha CKOPOCTh
XHMHYECKOMN PEAKIIHH H IMOJONKCHUC
XHMHYECKOTO pPaBHOBCCHA

KoJyimuecTrBo yacos

Bcero

Koutpoabunie
padoTbl

IIpakTu4yeckue
padoThbI

DJIEKTPOHHBIE
nudposkie
o0pa3oBaTe/IbHBIE

pecypcnl

bubmuoteka LJOK
https://m.edsoo.ru/00adb39e

bubmuorexa LIOK
https://m.edsoo.ru/00adb6b6

bubmuoteka LJOK
https://m.edsoo.ru/00adb7e2

bubimoreka [JOK
https://m.edsoo.ru/00adbac6

bubimoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoteka LJOK
https://m.edsoo.ru/00adbe9a

bubimoreka [JOK
https://m.edsoo.ru/00adc2 8¢




10

11

12

13

14

15

16

17

18

19

20

OKHCITUTEIILHO-BOCCTAHOBUTEILHEBIC
peaKnmuu

Teopus 3MEKTPOJIMTHUECKON JUCCOIIMALINH.
CunbHbIe U c1abble AIEKTPOIUTHI

HNoHHBIE ypaBHEHHA peakIMil

XHUMHUYECKIEe CBOMCTBA KUCIOT M OCHOBAHHI
B CBETE MpEACTaBICHUH 00
AIICKTPOIUTHICCKON QUCCOHAIINI
XuMuueckie CBOHCTBA COJIEl B cBETE
NPEJCTaBICHUI 00 IIEKTPOJUTHYECKON
JIHCCOIHAITHH

[TonsiTHE O rUapOIM3E comei

O0o01IeHre U cUCTeMaTH3allusA 3HAHUI

[Tpakruyeckas pabora Ne 1. «Pemenue
HKCIEPUMEHTAIBHBIX 3a/1a4»

KontponbHas pabota Ne2 no teme
«DNEKTPOINTHYECKAS TUCCOIIHALINA.
XHMHYECKHE peaKUi B pacTBOPaX»

OO011ast XapakTepUCTHKA IaJIOTeHOB.
XHUMHMYECKHE CBOMCTBA HA MIPUMEpE XJI0pa
Xnoposogopon. ConsiHas KACIIOTa,
XHMHYECKHE CBOMCTBA, IOJIy4EHHE,
NPHMEHEHHE

[TpakTuyeckas padora Ne 2 no teme
«[Tony4deHue CONAHON KUCIIOThI, U3y4EHHE €€

bubmuorexa LIOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa LIOK
https://m.edsoo.ru/00add448

bubtmmoreka LHOK
https://m.edsoo.ru/00add5dg

bubmuorexa LIOK
https://m.edsoo.ru/00add8b2

bubtmmoreka LHOK
https://m.edsoo.ru/00add9d4

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

bubmuorexa LIOK
https://m.edsoo.ru/00addbfa

bubmuoreka [JOK
https://m.edsoo.ru/00addec0

bubmuorexa LIOK
https://m.edsoo.ru/00addfe2

bubtmmoreka LHOK
https://m.edsoo.ru/00adel 04

bubmuorexa LIOK
https://m.edsoo.ru/00ade348




21

22

23

24

25

26

27

28

29

30

31

CBOMHCTB»

BbIuncieHHs 110 ypaBHEHHSIM XHMHYECKHX
pEaKIMi, €CTH OJIMH M3 PEarcHTOB JaH B
HU30BITKE

O01as xapakrepycTuka 21eMeHToB VIA-
TPYIIEI

AnnoTponHbie MOAUGHUKALIMNA CEPBI.
Haxoxnenue cepsl 1 €€ COCTHHCHUH B
npupozae. XMMHUUECKUE CBOMCTBA CEPBI
CepoBojiopos, cTpoeHue, pu3nueckue u
XMMHYECKHE CBOMCTBA

Oxcuapl cepbl. CepHast KUCIOTA, (PU3NYECKHE
U XMMHYECKHE CBOMCTBA, MPUMEHEHHE

XHUMHUYECKHE peakLHH, JIeKALUEe B OCHOBE
NPOMBIILIEHHOTO cr1oco0a noay4eHus
CEPHOM KMCIIOTHI. XUMHYECKOE 3arpsA3HEHUE
OKPYKatoIleH Cpe/ibl COeIMHEHUAMH Cepbl
Beruncienne MaccoBoi JOIH BbIX0/A
NPOJYKTa PEAKIIHH

OO01ast xapakTepucTHKa 21eMEeHTOB VA-
rpynmnsl. A30T, paCIPOCTPAHEHHE B IPHPOJIE,
(u3MUeCKHe U XUMHUYECKHE CBOMCTBA
AMMHaK, ero (pH3NUeCKUC H XUMHUUECKHE
CBOIMCTBA, IOJIy4ECHHE H IPHMECHEHHE
[TpakTuyeckas padora Ne 3 no teme
«[TonydyeHne aMMHaKa, H3y4eHHUE €ro
CBOWCTBY

A3zoTHas KUCIOTa, €€ GU3UYCCKUE U

bubmuoreka [JOK
https://m.edsoo.ru/00ade4 88

bubmuorexa LIOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00adeb64a

bubmuorexa LIOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmuorexa LIOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa LIOK
https://m.edsoo.ru/00adeeabd

bubtmmoreka LHOK
https://m.edsoo.ru/00adf004

bubmuorexa LIOK
https://m.edsoo.ru/00adf180

bubtmmoreka LHOK



32

33

34

35

36

37

38

39

40

41

XUMHYECKHUE CBOHCTBA

Hcnonp30BaHUe HUTPATOR M COJIEH aMMOHMS
B KaU€CTBE MMUHEPATBHBIX YA00pEeHHH.
XHUMHYECKOE 3arpsA3HEHUE OKpYXKarouen
Cpezibl COeIMHEHUAMH a30Ta

docdop. Oxeua docdopa (V) u pocdopuas
KHUCJIOTA, (PU3NYECKHUE U XMMHUYECKHE
CBOMCTBA, NOJIYYEHHE

Hcnonb3oBanue gochaToB B KauecTBe
MUHEpPANbHBIX YI0OpeHuil. 3arpsa3HeHue
IPHPOIHOI cpebl pochaTtamu

VYraepoj, pacnpocTpaHeHHe B IPUPOE,
(Pu3MvecKue U XMMHYECKHE CBOHUCTBA
Oxcuasl yriepona, ux GU3HUecKue U
XHUMHYECKHE CBOMCTBA. DKONOTHIECKHE

HpO6JI€MBI, CBA3AHHLBIC C OKCHIOM YIJICpOda
(IV)

YronpHasg KUCIO0Ta U €€ COTH

[IpakTuueckas pabora Ne 4 o teme
"[TosryyeHue yrieKkucioro rasa.
KauecrBennas peakuus Ha kapooHaT-HoH"
[TepBOHa4a/IbHbIE NOHATHA 00 OPraHUYECKUX
BEIIECTBAX KAK O COE/IMHEHUAX YIIIEpOa

KpemHuuii u ero coequnenus

[IpakTuueckas padota Ne 5. Pemenue
HKCMEPUMEHTAJIBHBIX 3a/1a4 110 TEME

https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bubmuorexa LIOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bubmuorexa LIOK
https://m.edsoo.ru/00adfd9¢c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bubmuorexa LIOK
https://m.edsoo.ru/00ae006¢

bubtmmoreka LHOK
https://m.edsoo.ru/00ae027e

bubmuotexa [JOK
https://m.edsoo.ru/00ae054e

bubmuorexa LIOK
https://m.edsoo.ru/00ae080a

bubmuoreka [JOK
https://m.edsoo.ru/00aecObf2




42

43

44

45

46

47

48

49

50

51

52

53

«Baxuelme HeMeTaIbI H UX COCOUHEHHUI»

KontponbHas pabora Ne3 no teme
«BakHelIIHe HEMETAIBL U UX COEeIHHEHHI»

O01as xapakTeprcTHKa XUMHYECKHX
2JIEMEHTOB — MeTaJuI0B. Meraniudeckas
CBA3b U MCTaJllIMYECKasa KpUCTaJlIMUeCKas
pewérka. dusznyeckue cBOHCTBa METAIOB

XHUMHYECKHE CBOHCTBA METAJIOB.
DIEKTPOXUMHYCCKUH PsII HAIPSHKEHUH
METAJIOB

O01ue crocoOsl MoTy4eHH METaIOB.
CruiaBbl. BeraMciieHus 110 ypaBHEHUAM
XUMHUYECKUX PEAKIUH, ECIIH OJIUH U3
PEareHTOB COJAEPKUT IPUMECH

[ToHsaTHE 0 KOPPO3HH METAJLIOB
[IlenouHble MeTAILIBI

Okcubl M THAPOKCUBI HATPUSA U Kanus

[llenoyHo3eMeNbHBIC METAIIBI — KANbLHH U
MarHui

Baxkneiimue coeTHHEHN KaTbITHA
O00011eHHE H CHCTEMATH3 ALK 3HAHUIT
JKécTtrocTh BOIbI M cOCOOBI €€ yCTpaHEHMsI

[IpakTuueckas pabora Ne 6 o teme

bubmuoreka [JOK
https://m.edsoo.ru/00aelel8

bubmuorexa LIOK
https://m.edsoo.ru/00ael03e

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bubmuorexa LIOK
https://m.edsoo.ru/00ael 156

bubtmmoreka LHOK
https://m.edsoo.ru/(00aecl1278

bubmuotexa [JOK
https://m.edsoo.ru/00ael4b2

bubmuorexa LIOK
https://m.edsoo.ru/00ael4b2

bubmuoreka [JOK
https://m.edsoo.ru/00ael 5e8

bubmuotexa [JOK
https://m.edsoo.ru/00ael 5e8

bubmuotexa [JOK
https://m.edsoo.ru/00ael 886

bubmuorexa LIOK



54

55

56

57

58

59

60

61

62

63

64

65

66

"JKécTkocTh BOJIBI U METO/bI €€ yeTpaHeHus"
AnIOMHUHHH

AmdorepHbIe CBOHCTBA OKCHIA U
I'MJPOKCHA

Kemneszo

Oxkcuibl, rHIPOKCH B U con xenesa (11) u
xenesa (111)

O00011eHHE U cHCTeMaTH3aLusA 3HaHHH
[IpakTuueckas padota Ne 7. Pemenue

HKCIIEPUMEHTAIBHBIX 3a/1a4 0 TEME
«BakHelIHe MeTaIIbl U HX COeIHHEHHI»
Beraucnenus no ypaBHEHHSAM XHMHUYECKUX
PEaKIHi, eCTH OHH U3 PCarcHTOB JaH B
M30BITKE UK COJICPIKUT IPUMECH.
Brruncnenus MaccoBOH JIOJIH BRIX0JA
IPOJYKTa PEAKIIHH

O0o01IeHHe ¥ CHCTEMATH3AITMsA 3HaHNH
Koutponbnas pabora Ne4 no reme
«BakHeHIMe MeTalnbsl U HX COeJIMHEHU
Bemecrpa 1 MaTepuaibl B MOBCETHEBHOM
JKH3HH 4eI0BeKa

XHUMHYECKOE 3arpsA3HeHUE OKpyx aroLei
Cpesl

Ponp XMMHH B pEIIEHUH SKOJIOTHYECKHX
npodyemMm

PesepaHublit ypok. O0001eHue u

https://m.edsoo.ru/00ael ae8

bubmuoreka [JOK
https://m.edsoo.ru/00ael c64

bubmuorexa LIOK
https://m.edsoo.ru/00aelc64

bubtmmoreka LHOK
https://m.edsoo.ru/00aeld86

bubmuotexa [JOK
https://m.edsoo.ru/00ae35e6

bubmuotexa [JOK
https://m.edsoo.ru/00ae3de8

bubtmmoreka LHOK
https://m.edsoo.ru/00ael 750

bubmuoreka [JOK
https://m.edsoo.ru/00ae3{50

bubtmmoreka LHOK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bubmuorexa LIOK



CHCTEMATH3ALN] 3HAHUH

67 PesepBHblii ypok. O60011eH e U
CHCTEMATH3ALHS 3HAHHHA

68 PesepaHublit ypok. O0001eHue u

CHCTEMATH3ALIN] 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O TTPOT'PAMME
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https://m.edsoo.ru/00ae0d0a

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

bubmuorexa LIOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METOINUYECKOE OBECIHEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» Xumus, 8 kmacce/ ['abpuensa O.C., Ocrpoymos N.I'., Crankos C.A.,
Axmmonepnoe obmectBo «M3narensctro «IIpocBemnienne
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKHI/IOHCpHOC 06U_ICCTBO «H3paTenbCcTBO <(Hp00BeH.IeHI/IC»

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIS

1. T'abpuensu O. C., Bockoboiinukosa H. I1., flmrykosa A. B. HactonsHast kHura
yuutens. Xumus. 8 kiI.: Metogudeckoe rmocobue. - M.: [Ipoda, 2021.

2. I'abpuesin O. C., AmykoBa A. B. Terpaap aj1s 1abopaTOpHbBIX ONBITOB U
npaktTudeckux pador. 8 ki. K yuebnuky O. C. 'abpuensina «Xumus. 8 kiacey.
M.: JIpoda, 2022.

3. I'abpueisn, O. C. Meroanueckoe nocodue k yueonuxy O. C. ["abpueinsina
«Xumus». 8 kiace / O. C. IN'abpuensin. — M. : JIpoda, 2021. — 109.

4. I'adbpuensu, O. C. Metoauueckoe nocodbue k yueonuky O. C. ['abpuensna
«Xumus». 9 xknace / O. C. IN'adbpuensn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptol K yueOuuky O. C. 'abpuensina « Xumus. 8
Kacey : Metoamaeckoe rmocobue / JI. M. Acanosa. — M. : JIpoda, 2020

6. XuMus : TexHosorudeckue kapthl K yueOnuky O. C. 'abpuensna «Xumus. 9

KJjace» : Meroauueckoe rnocodue / JI. M. Acanora. — M. : JIpoda, 2018



7. Xumus. 8 ki1.: KoHTponbHBIE H TpoBepoUHbIe paboTHl K yueOHUKY O. C.
["abpuensna «Xumud. 8» / O. C. ['abpuensn, [1. H. bepe3kun, A. A. Ymakoa u

ap. - M.: Jlpoda, 2022. nanHbie

1. I'abpuensn O. C., Bockoboitnukosa H. I1., flmykosa A. B. HacTonsHas kHura
yuuTtens. Xumus. 8 Ki1.: Meroguaeckoe nocobue. - M.: JIpoda, 2021.

2. I'abpuesin O. C., AmykoBa A. B. Terpaap aj1s 1abopaTOpHbBIX ONBITOB U
npakTudeckux padot. 8 k. K yaeonuky O. C. ['abpuensna « Xumus. 8 Kiaccy.
M.: Jlpoda, 2022.

3. I'abpueinsn, O. C. Meroauueckoe nocodue K yueonuxy O. C. ['abpuensana
«Xumusy. 8 xmace / O. C. INadbpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensu, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 9 xknace / O. C. IN'adbpuensn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHomorudeckue kapTel K yaeOHuky O. C. ['aOpuensaa «Xumus. 8
Kacey : Meroauueckoe nocodue / JI. M. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosoruyeckue kaptol K yueouuky O. C. ['abpueinsina «Xumus. 9
Kace» : Metoamaeckoe rmocobue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbie U poBepouHbIe paboThl K yueoHuky O. C.
["abpuensina «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u

ap. - M.: JIpoda, 2022. nanHBIC



HUD®POBBIE OGPA30BATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

http://www.chemnet.ru ['azera «Xumus» 1 caiT it yauTens «f uiy Ha ypok
XHUMHH»

http://him.1september.ru Equnas xomrekmus LIOP: [IpeameTHas KouTeKus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE
akcniepuMeHThI: xumust. Komrekmus Poccuiickoro o6meo06pa3oBaTensHOTO
noprasa

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbGepoBoii

http://www alhimik.ru Bcepoccuiickast oTMMITHaa ITKOJIBHHKOB TI0 XUMHUH
http://chem.rusolymp.ru Oprannueckas XuMusi: JICKTPOHHBIA YICOHUK TS
CPEIHEN LLIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IEKTPOHHBIH yIeOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJIJISIK: XUMHS
http://www.chemistry.ru JlucraniimonHas 0JIMMIIHA/Ia 10 XUMHUH:

TBHCKOMMYHHKHHHOHHBIﬁ 06p330BaTeHBHBIﬁ IIPpOCKT






