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IMNOACHUTEJIBHAASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEIIIUU NPEnofaBaHus Y4eOHOro npeaMera « XuMHUsH»
B 00pa3oBateNbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma 1o xumuu JOa€T TpEACTaBICHHUE O LENAX, OOHIed cTpareruu
oOy4eHusi, BOCHHUTAHUS W PAa3BUTHUS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeamera, YCTaHaBIIUBAET o0s3aTeNnbHOe pEAMETHOE COJIEpKaHMUeE,
NpeAycMaTpUBaeT pacCHpeleieHue €ro Io KiaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEIENseT KOJUYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU coZIepKaHus, PEKOMEHyEMYIO
MOCJIE0BATEIbHOCTh ~ M3YYEHHUS] XUMHUU C YUYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTU —MpeaMera  JiJis
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkkKe TPeOOBaHMIA K
pe3yibTaTam 00y4YeHUs XUMUU Ha YPOBHE 1IEJIeH M3yUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENILHON JEATEIbHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHuUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHHS MUPOBO33PEHUS
o0ydJaromierocsi, ero MnpejcTaBiICHUN O MaTEpPUATLHOM EIMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OopMUPYEMbIE€ XUMHEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, IHEPrEeTUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  JUisi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 00I1Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuxcsi, HAaBBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JeATEeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIHMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOABI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00yJarOIInXcs;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
00pa3oBaHUE O0yJArOIITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYHMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOrO 00ILero o0pa3oBaHUsI OPUEHTHPOBAH HA
OCBOEHHE OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHATUNH XUMHUH, OCHOB
HEOPraHUYECKOM XWMMM W HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX IOHSATHUU
OPraHUYECKON XUMUH.

CtpykTypa coaepaHHsl MPOrpamMMbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoaa Kk e€¢ usydeHuro. Conep:kaHHe CKIaIbIBACTCS U3 CHCTEMBbI
MOHATAN O XUMHUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI MIOHIATUN O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAaHbI MO TMPUHIUILY
IIOCJIEIOBATENBHOTO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
pPa3HOro ypOBHS:

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

— Ilepuoanueckoro 3akona J[. . MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHMS O CTPOCHHMM aTOMa U XUMHUYECKOU CBSI3H;

— TMpeICTaBlIeHUNA 00 BIEKTPOJUTUYECKONM JNHCCOUMALMUA BELIECTB B
pacTBopax.

Teoperndyeckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHS K JPYroMmy, BBINONHAA (QYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUSA
CBONMCTB, CTPOCHHSI U BO3MOYKHOCTEH INPAKTUYECKOrO0 NMPUMEHEHHUs WU IMOJy4YECHUS
U3Y4aeMbIX BEILECTB.

OcBoeHHE TporpaMMbl IO XHMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJbI, LEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAaHHMIO U
METOJaM IO3HaHMUS B Hayke. M3yuyeHne XMMHUM NPOUCXOAUT C INPUBJICUECHUEM
3HAaHUH M3 paHee U3YYEHHBIX YYEOHbIX HpeaMeToB: «OKpyXKaroWUi MUP»,
«buomorus. 5-7 kimacce» u «dusuka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHYECKON HAayKHd Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpBI.
3ajaya y4yeOHOro IpenMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUMH,
JOCTYIIHBIX O00OOIIEHHIT MHPOBO33PEHUYECKOIO XapaKTepa, sfA3blKa HAyKH, B



OpUOOIIEHUM K HAy4YHBIM METOJaM T[IO3HAHWS TP W3YyYCHUHU BEHICCTB U
XUMUYECKUX PEAKIUi, B HOPMUPOBAHUH M PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
JEeSTeIbHOCTH, OCBOCHHM NPaBWJ O€30MacHOro OOpalieHus C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yueHun XMMHUKU HAa YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUs BaXXHOE
3HaUYCHUE MPUOOPENH TaKue IeNIH, KaK:

— (¢opMUpOBaHHE WHTEIJIEKTyalbHO pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEJIbHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCcKoe MpuoOIIeHHe
o0ydJarommxcsi K CaMOCTOATENbHON I103HABATEIBbHONW JIESITEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOLUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OMbITa PA3HOOOPA3HON JESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ICSITEIHHOCTH;

— (dopmupoBanue oOmEed (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHHA OOBSCHITH W OICHUBATH SBICHUS
OKPY’KaIOIIET0 MHpA, WCIOJB3yS 3HAHWUS W OIBIT, MOJYYEHHBIE TPHU HU3YyYECHUU
XUMUHU, TPUMEHSITh WX MPU pPEmIeHUH MpoOjeM B TMOBCETHEBHOW KHU3HU U
TPYJIOBOM 1€ATENbHOCTH;

— ¢opmupoBaHHe Yy OOyYaOMMXCA TYMAHUCTHYECKUX OTHOIICHHA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKHU
LeJeCO00pa3HOro TMOBEJIEHUA B OBITY M TPYNOBOM JEATEIBHOCTH B LEIAX
COXPaHEHMs CBOETO 30POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIsS M HANpPaBIEHHOCTU AATbHEHIIEro
00y4eHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX /I H3YYEHUSI XHMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 4aca B HEJICIIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemlecTB. [loHsAiTHE 0 MeToax MoO3HaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
Crioco0nI pa3jeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajleHTHOCT aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAs aTOMHas —Macca.
OtHOocHUTENbHAS MOJIEKYJIsIpHAsg macca. MaccoBas 10Ji1 XUMUYECKOI0 3JIEMEHTa B
COEJIMHEHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKHNE U XUMUYECKUE SABJICHHS. XUMUYECKasd PEAKIHSA U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Kiaccubuxarus
XUMHUYECKUX PeaKIui (COeTUHEHNs, Pa3I0KEHUS, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0M, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBAaHUEM, U3yUCHUE U OMHCAHHE
dbu3nUecKux CBOWCTB 00pa3lOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUs XUMHYECKHX peakiuid (pas3iioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMojieicTBUE kele3a ¢ pactBopoM coiu meau (II),
M3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (uibTpOBaHUE,
BbI[IApUBaHUE, JUCTUIUISAIUA, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHON
comv, HaOJIOJEHWE W  ONMWCaHWe  pe3yJIbTAaTOB  MPOBEJCHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHME MOJEJIE MOJIEKYII
(IrapocTepKHEBbIX ).

BaxHeilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kucimopoa — 3inemeHT U mpocToe
BemecTBO. Haxoknenue kucimopoga B Tpupoje, (HU3UYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. I[lpumenenue kucinopoga. CrocoObl



NOJIyYEHHUs] KHUCIOpoJa B Ja0oparopud U MOpoMbIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPO/IaA.

TernoBoit 3hdekT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yrojap W METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHUE MapHUKOBOTro 3 (dekTa, pa3pylieHrne 030HOBOrO CJIOA.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHuwe Bomopona B
npupoae, GUNYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u conu.

Mosnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

@dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHbIE PacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BElIeCTBa B pacTBOpe. XMMHUECKUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MpUPOJE.
3arps3HeHne NpupoaHbIX BojI. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coenuHenmit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpaszyrome. Homenknarypa okcuaoB. Dusmyeckue M XUMUYECKHE
cBomcTBa OKCUAOB. [loyueHne okCuaoB.

OcHoBanus. Knaccudukauust ocHOBaHMI: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHMi. PU3NMYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. Gusudeckue u
XAMUYECKUE CBOMCTBa KuCIOT. Psan aktuBHoctu MertaoB H. H. bekerosa.
[lonydeHne KUCIoT.

Comu. Homenkiarypa coieil. @U3nyeckue U XUMHYECKUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacno3HAaBaHME M U3YYEHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNe
B3aMMOJICHMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
NpeKpaileHus TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONKMCaHUE HX CBOMCTB, MOJydyeHHE, COOMpaHUE, pacClO3HABAaHUE M H3y4YEHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojencTeue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAOIOJACHHE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW pACTBOPEHHUS BELIECTB C
pPa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOABI C METAJIIaMHU
(HaTpyeM ©  KaJibllMeM) (BO3MOXHO HCIIOJb30BaHHWE BUJIEOMATEPUAIIOB),



UCCJIEIOBaHUE O0pa3sLOB HEOPraHWYECKHX BEIIECTB Ppa3JIMYHBIX KIIACCOB,
HAOJIIOICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus oxcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUMi HEUTPAIM3aLHUH, IOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYyTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BakHeWlMe KIacchl HEOPraHWYECKHUX
COCAUHEHUID.

IHepuoagnuecknii 3akoH u Ilepuoamyeckas cucremMa XUMHYECKHX
yiemenToB JI. WM. MenpaeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(DUKAIMU XUMUYECKUX dieMeHToB. [loHsiTHE O
IpYIIax CXOJHBIX 3JIEMEHTOB (ILEJIIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas u  JiIuHHOMEpUomHass  (HOpMBI
[Tepuoguueckout cucrembl xumuueckux anemMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DPuzndeckuil CMBICI IOPALKOBOIO HOMEpA, HOMEpPOB IEpUOaA HU
CPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAaep. M3oronsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04ueK aroMoB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuognueckour cucremsl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJIoKeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paanyca aTOMOB XWMHYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUJIA pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4y€HbId U
rpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajieHTHast (moJisipHass M HEMOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKILIHH.
[Iporneccel oOkucaeHns U BOCCTaHOBJIEHN. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCHAA LMUHKA C PacTBOPaMU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakliuy pa3oKeHHsl, COSJUHEHU).

Mesxcnpedmemmnnie ceasu



Peasmmszannss MeXNpeIMETHBIX CBSI3€M NPH HW3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SABIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (akT, rumoresa, Teopus,
3aKOH, AaHalu3, CHHTe3, KiIaccupukanus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMNBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (pU3WYeCKUe BETUYUHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE311bl, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAs] peaKUMsl

[Tepuoanueckuii 3akoH. Ilepuoauueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, Kalblusi WU UX
COCIMHEHU B COOTBETCTBHHM C IIOJIOKEHHEM 3JIEMEHTOB B Illepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiys u1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCAaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO pa3IuYHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIWHM BEMIECTB, MO TEIUIOBOMY 3P (dEKTy, 1Mo
W3MEHEHHUIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue o ckopocT xumuyeckod peakuuu. IloHsTue 006 0OpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsTHE 0 TOMOT€HHBIX U TreTepOreHHBIX
peakuusx. Ilonarue o karanmse. [lonstue 0 xumuueckom paBHoBecuu. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIUh M TOJO0XKEHHUE XHUMHUYECKOIO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpaBHECHUU



OKHCIINTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHHEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annonel. MexaHu3M AuCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BUIAAMHU
xumMudeckon cBsizu. Ctenenp auccounan. CUbHbIE U C1a0bIe JIEKTPOIUTHI.

Peakuuu nonnoro oomena. Y ciaoBusi IpOTEKaHUSI peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HMOHHBbIE YypaBHEHUsI peakiuil. CBoilCTBa KHUCIOT,
OCHOBaHMII W cojJell B CBeTe MPEICTaBICHUNA 00 BIEKTPOJIUTUYECKON
nucconmany. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HeMeTauioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKkIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCAa AWCCOLMALMUA KHCIOT, WIEJNOYEed W COJIEH
(BO3MOKHO  HCHOJIb30BAaHHE BHJAEO MaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKM  NPOTEKAHHWS  peakluuid  HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peaklMH pasyIoKEHHUs, COEIUHEHNs), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtasuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpEe  XJjopa
(B3aUMOJIEHUCTBHE C MeETaJlaMd, HEMETaUIaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHass KucCiIoTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M 4eloBeKa. BaxHeimme XJI0puapl U HUX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HYECKUE U
XuMHuYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOWCTBa (00mMe Kak
NpEICTaBUTENA Kjacca KHCIOT W cheuuduyeckue). XUMHYECKHE pPEakluu,
Jealie B OCHOBE MPOMBIIUIEHHOTO CHOoco0a TMONMy4YeHHs CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAs peaKlMs Ha



cynedar-uon. Haxoxaenune ceppl U €€ COCAMHEHUH B IpUpOJe. XUMUYECKOE
3arpsA3HEHHE OKPYXKAIOWIEH Ccpeabl COSAUHEHUSIMU Cepbl (KUCIOTHBIE OXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nyecKkre U XuMUYecKe cBorcTBa. KpyroBopot a3ora B mpupojie. AMMUaK, €ro
bu3nuecknue 1 XUMUYECKHUE CBOMCTBA, MOJydeHne u npuMeHeHue. Coiam aMMOHUS,
ux pU3NUecKre U XMMUYECKHEe CBOWCTBA, MpuMeHeHune. KauecTBeHHas peakiiys Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyiydyeHue, (PU3NYECKHUe U XUMHUUYECKHUE
cBOlCTBa (00mMe Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(UYECKHE).
Hcnonp30oBaHWEe HUTPATOB U COJIEM aMMOHHMSI B Kauye€CTBE MHUHEPaIbHBIX
yno0peHuil. XuMU4ecKoe 3arps3HeHUEe OKPYIKAIOIIEeH Cpellbl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHbeie Mojudukanuu ¢gocdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMUIECKUE CBOMCTBRA,
nonyuyenue. Mcrnonp3oBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YTJIepoid,  auIOTPOIHbIE
Moau(dUKallUKM, pacpOCTpaHEHUE B Tpupose, (u3nueckue U XUMHUUYECKHUE
cBorictBa. Ancopomusi. Kpyrosoport yraepona B npupogae. OKCuibl yriaeponaa, ux
dbus3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBbIE OpPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHe MPOOJEMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KJIMMarTa, MNapHUKOBBIM
s dexT. YrompHas KACIOTa U €€ CoMH, UX (HU3UIECKUE U XUMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCTIOTa).
[IpupogHbie HMCTOYHUKK YTIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHe 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yriieBojgax — U X
posi B OKM3HM 4eJoBeKa. MarepuajibHOe €IMHCTBO OpPraHUYeCKUuX U
HEOPTraHUYECKUX COCAUHEHUM.

KpeMHuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHus KpemHusi B npupozae. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKaThl, UX WCIOJIb30BaHUE B
ObITY, B MPOMBIIUJICHHOCTU. BaxkHellne cTpouTenbHbIE MaTepHalibl: KEPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *kee300eToH. [Ipobiembl 6€30MacHOro0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPHUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

W3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAIMNE (PU3NYESCKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEIMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPHUANIOB),
O3HAaKOMJIEHME C o00pa3naMu XJOpPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMAaTEPHAIOB), HaOIIOCHNE Mpoliecca OOYIIIMBaHUs caxapa Mo ACWCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKIuy Ha Cylbdat-
MOH M HaOJI0JieHHWEe TpHu3Haka e€ MPOTeKaHHs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMH a3oTa, (ochopa M HX COEAUHEHUH (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3amMu a30THBIX U (HochHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacno3HaBaHWE€ W UW3Y4YCHHE CBOWCTB aMMHaKa, NPOBEIICHUE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHue Npu3HaAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYEHHE Mozenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
POIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE U HU3yueHUE
CBOMCTB YIJIEKHCIOrO rasza, NpoBeJICHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CUJINKAT-HOHbl W W3yYEHUE MPU3HAKOB HUX MPOTECKAHHS, O3HAKOMIIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHeure HeMeTaJuIbl U KX COCIMHEHUS.

MeTasuibl 4 UX COCAMHEHMS

OO011as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmueckor cucremMe XxuMmudeckux dmemeHTtoB [ WM.
MenpneneeBa u crpoeHusi aromoB. CTpoeHue MeTamuioB. Meraimyeckas: CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pPEIIETKA.  DJEKTPOXUMUYECKUH Pl
HaMpspbKeHU MeTamuioB. dusznueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
crocoObl MoiyyeHuss MeTamioB. lloHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIocoObl 3alUThl UX OT Kopposuu. CmiaBel (CTaib, YYTyH, IIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[I{enouHble MeTaIBL: NOJNOXKEHHE B [lepronueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpOeHHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcuabpl u



TUOPOKCUABl HaTpusi W Kanus. lIpuMeHeHHe WENo4YHbIX METAUIOB U UX
COCJIMHEHUU.

[llenouyHo3eMenbHbIE  META/UIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
Ilepuoanueckoi cucreMe xuMudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
W Kaibllus. BaxkuHelmue coequHeHHs] KalblUs (OKCHUJ, TUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CTIOCOOBI €€ YCTpaHEHUSI.

AmroMUHUN: TIoJIokeHUE B Ilepnoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHUE aroma, HaxOXIAeHHUE B Ipupome. dOusudeckue u
XUMUYECKUE CBOWMCTBA allOMHUHUSA. AMQPOTEpPHBIE CBOMCTBA OKCHAA U TUPOKCHU]IA
AJIOMUHUSL.

Keneso: monoxenue B [leppuoanyeckor cuCTeME XUMHUYECKHUX AJIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXJIE€HUE B npupoac. dPusnyeckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbl, TUIPOKCU bl U conn xenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIaBOB, HUX (PU3HYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BHJACOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA FOPEHHUS XKejle3a B KUCIOPOJE
(BO3MOXXKHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPUAIOB), IPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajablMs, aTIOMUHUS, I[IMHKA, JKeJe3a
(IT) u xene3za (II1), meau (II), HabnroAeHUE U OMKMCaHUE MPOIECCOB OKpAIIMBAHUS
IJJAaMEHU MOHAaMU HATpHsl, Kalus W Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHenmume
METAJIbl U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YelioBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouis npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarollehd cpeinl (MpeaeiabHasi JIO0MyCcTUMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHuu 3K0JIOrHYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIloB MaTepuUasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu



Peasmszannss MeXNpenMETHBIX CBS3€M NPH HW3y4YEHUM XMMHUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, SBJISIOIIUXCS CUCTEMHBIMU JJI1 OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSATHUS: HAy4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpusl, aHauu3, CHHTE3, KiIacCupuKauus, MepUOAUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMAPHUKOBBIN
adPeKT, TeXHOIOTHS, MaTePUAIIBI.

®dusnka: MaTepus, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIUI,
W30TOTBI, PAJNOAKTUBHOCTh, MOJICKYJIA, DJCKTPUUYCCKUAN 3apsii, MPOBOIHUKH,
HOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEIIECTBA, ra3, PacCTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
peméTka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOEe
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorus: ¢orocunTes, mpixanue, Omocdepa, IKOCHCTEMa, MUHEPATHHBIC
yA00pEeHHS, MUKPODJIEMEHThI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JEATEIbBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMH POCCUHCKUMU
COIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIecTBe mMpaBWIaMH W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoOIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITMATM3AIIUN O0YJAFOIITIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpEHUE OMbITA IEITEIbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyyYHOMY HACJEIUI0, TMOHUMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(popmalruenn o
NEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMxX  BHAAX
NeSTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XWUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ DITOM y4eOHOW NESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHUILEH C IO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI OCTYIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTABJISIOLINE
OCHOBY JIJI1 NMOHUMAaHUsl CYIUIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJIHON CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBbIX MPOILECCOB M SIBICHUM,
MO03HABATENbHON, MH()DOPMAIMOHHOM W YUTATEIBCKON KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYypOid, JOCTYIHBIMA TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTHh K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BbIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4yeHUS B
JaabHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOT0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuia O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOU KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YMCIIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUW IO XHWMHHU, OCO3HAHHBIA BBHIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOIKEHUSI 00pa30BaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpodhecCUOHATBHON AESTENbHOCTA U Pa3BUTHUSI HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOoro o0pasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKkoMy M TNCHUXHYECKOMY 3/10pOBBIO, OCO3HAHUE ILEHHOCTU COOJIIOJICHUS
paBuJI 6€30MaCHOTO MOBEICHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJyYaeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLIEH IPUPOJIHON CPENOU, AJIsl ITIOBBIIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsT MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUA MHPOBO33PEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TeOopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAyYHbIX YYEOHBIX NpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUM M3 ITUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAay4YHOW KapTUHE MUpA, U YHUBEpCaAJbHbIC yUeOHbIC JEHUCTBUS (MO3HABATENIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphle obOecrneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jJoruyeckue 1eicTBUA:

YMEHHUSI HKCIIOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIIEISATh UX XapaKTEpHbIE
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
TOHATHUS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, M0 AHAJIOTHH),
JieJIaTh BBIBOJIBI M 3aKIIOUCHUSI;

YyMEHHUE TMPUMEHSITh B IMPOIECCEe IMO3HAHUS TOHATUA (TpEeAMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCII0JIb3YEMBIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUUYECKON peakly — MpU PelIeHUH YueOHO-TI03HABATEIbHBIX 3ajlay, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUHS B U3yUaEMbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBareabcKue JeMCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B KA4eCTBE OCHOBBI JUisi (OPMHUPOBAHUS THUIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

OpUOOpPETEeHHE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OpMYIUPOBaTh 0000IICHHS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEOBAHUS, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTaBICHUS, OJIYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOrO COJAEp)KaHWs, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE NPUMEHATh Pa3jiudyHble METOAbl U 3alpOChl MPU MOUCKE U O0TOOpE
uHGOpMAllMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIINOJIHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3JIMUHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (hOpMYy mpeicTaBieHuss HHPOpMAIH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMMmaMy,
IpyrumMu opmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENBCKOM NIEATEIHbHOCTH HH(YOPMAIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXAOUIEH NPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WJIH) JIUCKYCCUHU) TIO
CylmecTBy  oOcyxmaemoil  Tembl, (OPMYyIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4u;

YMEHHSI  MPEACTABNIATh  IOJYYEHHbIE  PE3YJbTaThl  MO3HABATEIbHOMN
NEeSATEeNbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUIO
pEe3yIbTAaTOB BBHINOJHEHUS] XMMHYECKOT0 3KCIIEPUMEHTa (J1a00paTOpPHOIO OIbITA,
1abopaTopHOI pabOTHI IO HCCIICOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEeHHsI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NIO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH NP PELICHUU
BO3HUKAIOIIUX NpPOOJeM Ha OCHOBE YyuyéTa OOIIMX HMHTEPECOB U COTJIACOBaHUS
no3unuii (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbIE IITYpPMBbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIpPENCICHUE KPUTEPUEB 110 OLEHKE KadyecTBa
BBITNIOJTHEHHOM pabOThI U JpyTHe).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSITeNHLHOCTD, BHIOMPATh Hanbosee d(pPpekTuBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATh
IIPEIJIOKEHHBIM QJITOPUTM JCHUCTBUUM IIPU BBINOJHEHUU 3aJaHUN C Y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PeaKLHUsiX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW €W, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33]IaHUN.

IHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIep’KaHus, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanibHOH pabouell MporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue [Uisi TpPeAMETHOW oOmactn  «XUMHS», BUIBI
JEATEBHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPIPETALNH,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y 00ydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCu(MUKaAIus pEeakluid: peaKiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEeaKUuyd 3aMElICHHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIIOBOU AP (DEKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, PAaIAYC
aTomMa, XUMHYECKas CBS3b, MOJSIPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBSI3b,
MOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas [0Js BEIECTBA
(IpolieHTHAs! KOHIIEHTpAIlUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUII;

e HCIONBb30BAaTh XHWMHUYECKYID CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OINpEIENsATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKWUCJICEHHMS  BJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIACCYy COECAUHEHUHN 110
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEHUs B llepuomnueckon cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa XumMuUdeckux »diemeHToB [, U.
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUS ATOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s/ipa, 00IIee YUCIO 3JIEKTPOHOB
U pacnpeiesieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIKYJSIPHYI0O W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTEIBHON NEATEbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3alUIo, KIaCCU(PUKAIINIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€M — IS U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHWEe, MOJCIMPOBAHUE, JKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh ~ IpaBWJaM  [IOJb30BaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWIaM OOpalleHUsT C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJIYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa H KHUCJIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M MPOBOJUTH  XUMHUYECKHE  ODKCIEPUMEHTBl 1O
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEHN M KUCIOT C IOMOIIBIO HHJIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xonIry oOydenus B 9 kjacce npeIMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU ekt
peakuuM, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEAKINH, OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHE U  BOCCTAaHOBJIECHUE,
alIoTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAs, MOHHAs,
MeTa/InYecKas), KpHUCTAJUIMYECKas pemeTka, KOppo3Hs METaJIOoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM peakluu, MpeaebHO JOMyCcTUMas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHUS (HOpMYyJ
BEILIECTB U YPABHEHUM XMMHUYECKUX PEAKIIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o (opmyiaMm, BHUA XHUMHUYECKOM
CBs3W (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi MOHA MO0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg mnoarpymma (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbie u  OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HayeHusl, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB ® 3apsij sApa, oOIIee 4YWCIO DJIEKTPOHOB U
pacmpeneneHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH oOOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npejenax MajiblX NEPUOIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYAaCTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHENU(PUICCKUE XHUMHYCCKUE
CBOMCTBa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIMKMCAHUE
IpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMHUYECKUX PEAKLUM;

COCTaBJSITb YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIE, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIMI HOHHOT'O



oOMEHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIINX CYyIIECTBOBAHUE
F€HETUYECKOM CBSI3M MEXy BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX —pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0 OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpALICHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU pEaKInu;

coONIOaTh  MpaBUjia  TOJIB30BAHUSA  XMMHYECKOW  MOCYyAOM  H
7abopaTOpHbIM  00OpY/JOBaHMEM, a TaKXKe IMpaBuUjia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TI0 BBITIOJIHECHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TOATBEP)KAAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
noauz-, kapobonat-, ¢ocdar-, cuiIMkKaT-, cyiabhar-, THIAPOKCUI-UOHBI,
KaTUOHBl AMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUU MBICTUTEIBHON JIEATEIbHOCTH — aHAJINU3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIl M3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAy4YHblE METOJbl IO3HAHUS —
HaOJIOZICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHBI U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 9acoB
Ne HaumenoBanue pa3iesioB u
KonTtpoibHble
n/n TeM MPOrpaMMBbl Bcero
padoThI

Pasznea 1. IlepBoHayaibHbIe XUMHYECKHE IOHATHUSA

XuMus — BakKHas 00J1aCThb

L1 €CTECTBO3HAHUS U 5 0
' MPaKTUYECKON JEATETHHOCTH

YeJI0BEKa
BemectBa 1 xuMuaeckue
1.2 15 1
peakuuu
Hroro no pazneny 20

Pa3pen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bosnyx. Kucnopon. Ilonsarue

2.1 6 0
00 oxcHuaax

59 Bonopoa.Ilonsitue o kucinorax 2 0
U COJIIX

3 Bona. PactBopsr. [Tonsitue 06 5 |

OCHOBAHUAX

OcHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COEAVNHEHUN

Wroro no pazneny 30

IIpakTHYeckue
padoThI

JiieKTpOoHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoenne aToMOB.

Xumuueckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema

3.1
XUMHUYECKUX 3jieMeHTOoB []. 1.
MenneneeBa. CtpoeHue atroma
XUMHYECKas CBSI3b.

3.2 OKHUCITUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no paszneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

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

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

bu6nmmoreka [IOK
https://m.edsoo.ru/71f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/71f41837¢




9 KJIACC

HaumeHoBaHMe pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pa3pen 1. BemecTBO M XUMHYeCKHe peaKIIuA

11 [ToBTOpeHue u yriayOnenue 3HaHUN
' OCHOBHBIX Pa3/eyioB Kypca 8 kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX
' peaKIuii

13 DIIEKTPOIUTHIECKAS TUCCOIUALIHS.
' XUMHYECKHE PEaKIMi B PaCTBOPax

Htoro no pazneny

Pa3gen 2. HemeTa/JIBLI M X COCTUHEHU S

1 OO011as XapakTepUCTHKA XUMHUYECKUX
. aneMeHToB VIIA-rpynmnsl. ["anorenst

OO01as XapakTepUCTHKa XUMHUUYECKUX

2.2 aneMeHToB VIA-rpynmsl. Cepa u eé
COEJIMHEHUS
OO01as xapakTepucTUKa XUMUYECKUX

23 aneMeHTOB VA-rpymisl. A30T, pochop u ux
COEJIMHEHUS
OO011as XapakTepUCTHKA XUMHUECKUX

2.4 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEeMHHUHU ¥ UX COCTUHECHUS

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

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

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




Pa3gen 3. MeTa/sIbI M UX COeTUHEHUS

3.1 OO06111e cBOMCTBA METAIIJIOB

32 Baxkueiinne MeTaibl 1 UX COSTUHEHUS

Htoro no pazneny

Pa3zpnen 4. Xumus u oxkpy:xaomas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA
Htoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

16

20

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636







INIOYPOYHOE INIAHUPOBAHMUE
8 KIIACC

Tema ypoka

[Ipenmet xumuu. Poiab XuMuu B )KU3HU
yeJioBeKa. Teja U BelecTsa

Ilonsrue o METOJaxX IMO3HAHWA B XUMHH

[Tpaktugeckas pabora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOPHH U IPUEMBI
oOparieHus ¢ J1abopaTopHBIM
00opyI0BaHUEM)»

UYuctele BemecTBa U cMecu. CriocoOsl
pasaeneHust cMecen

[TpakTuyeckas paGora Ne 2
«Paznenenue cmeceii (Ha mpumepe
OUYMCTKHU IIOBAPEHHOU COJIN)»

ATOMEI " MOJICKYJIbI

XHUMHUYECKHE 3IEMEHTEI. 3HaKH
(CI/IMBOJ'IH) XUMHNYCCKHUX OJICMCHTOB

HpOCTbIe U CJIO0XXHBIC BCIICCTBA

ATOMHO-MOJIEKYJIIPHOE yUEHUE

KoanuecTBo 4acoB

Bcero

KonTtpoJubHble
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d227¢

bubnuorexa [IOK
https://m.edsoo.ru/ff0d23dc

bubnuorexa [IOK
https://m.edsoo.ru/ff0d26¢ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckasi popmyna. BaneHTHOCT
aTOMOB XMMHYECKHUX 3JIEMEHTOB

OTHocuTeNILHAsT aTOMHas Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAd Macca

MaccoBas qoist XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KonuuectBo BemiecTBa. Moib.
MomnsipHas macca

duznyeckrue 1 XUMHUUECKHUE SIBICHUS.
XuMuueckas peaKknusg

[Ipu3Haky u yci1oBUs NPOTEKAHUS
XUMHUYECKUX PEaKIui

3aKOH COXpaHEHMS MACChI BEIIECTB.
XUMHUYECKUE yPaBHEHUS

BrrunciieHus KOau4ecTBa, MacChl
BEIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX
peaxkuun

Knaccudukanmst XuMHUIeCKUX peakimii
(coenuHeHHUs, pa3IoKEeHHUS,
3aMeIIeHHs, OOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHuMKIoneauct. O000IIeHNE U
cUCcTEMaTU3alus 3HaHU!

Konrponsnas padora Nel mo reme
«BemiecTBa U XUMUYECKUE PEAKITHID)

Bo3nyx — cMech razos. CocraB
Bo3ayxa. Kucnopog — snemeHt u

bubmmorexa [JOK
https://m.edsoo.ru/ff0d2eae

but6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmmorexa [JOK
https://m.edsoo.ru/ff0d5230

but6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnuoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmmorexa [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubnuoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

nmpoctoe BeecTBo. O30H

du3nyeckre 1 XUMHUECKHE CBOIICTBA
KHCII0poJia (peaKIuu OKUCIICHHUS,
ropenue). [louarue 06 okcumax

Crioco0pl MoJTy4eHus KUCI0po/ia B
1abopaTopUH ¥ POMBIIIUICHHOCTH.
[Ipumenenue kuciopoaa

TennoBoit 3¢ ekt xumMuaeckoi
peaKIyu, TOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U
SHIOTEPMHUYECKUX PEAKIUIX

TormmmBo (He(Th, yroJib U METaH).
3arps3HeHue Bo3ayXxa, CIoCcOObI €ro
MPEeAOTBPAICHUS

[TpakTuueckas padora Ne 3 mo Teme
«Ilonyyenue u coOupanue KUCIOPOaa,
HU3y4YEHUE €ro CBOMCTB

Bonopoa — anemeHT u npocroe
BenecTBO. HaxoxaeHnue B npupoje
duznyeckue 1 XUMHUUECKHE CBOICTBA
Bojopoaa. [Ipumenenne Bogopoaa

TloHnsaTHE O KMCIIOTaX U COIIX

Crioco0slI oNTy4eHus: BOAOPO/ia B
nabopaTopuu
[TpakTrueckas padota Ne 4 o Teme

«[lomyuenue u cobupanue BoJ10poJa,
U3y4EHHUE €ro CBONCTBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubnuoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4790

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

MossipHblii 00bEM Ta30B. 3aKOH
ABorazipo

Beruncnenus o6bp€Ma, KoauuecTna
BEIIIECTBA ra3a M0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA W 00BbEMY

Brruncnenns o06EMOB ra3oB 1Mo
YpaBHEHHUIO pPEaKIIMu Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI I'a30B

dusznueckre U XUMUYECKHE CBOMCTBA
BOJIEI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKAaTOpax

Bona xak pactBoputens. HacblleHHbIE
Y HEHACHIIICHHBIC PacTBOPHI. MaccoBas
JI0TIS1 BEIIECTBA B PAaCTBOPE

[TpakTrdeckast padora Ne 5 o Teme
«ITpuroroBiieHHE PaCTBOPOB C
onpeaeIEHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BEIIECTBA
KonTponbnas pabota No2 mo Teme
«Kucnopoa. Bogopoxn. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,

HOMEHKJIaTypa

[Tonydyenue 1 XuMHUYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHOBaHHS: COCTaB, KJIACCU(DUKAIIHS,
HOMCHKJIATypa

bubmmorexa [JOK
https://m.edsoo.ru/ff0d542¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [IOK
https://m.edsoo.ru/ff0d587a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnuorexa [IOK
https://m.edsoo.ru/ff0d5eba

bubmmorexa [JOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664¢e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[Tonydyenue 1 XuMHYECKHUE CBOMCTBA
OCHOBAaHUM

Kucnotsr: cocras, knaccudukarms,
HOMEHKJIaTypa

[Tonydyenue u XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpa,
CTIOCOOBI OJTYYCHHUS, XUMHUUECKUE
CBOMCTBA

ITpakTuyeckas pabora Ne 6. Pemenue
HKCHEPUMEHTANBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIMHECHUID)

I'enernueckas cBI3b MCXKAY KilacCaMHu
HEOPTraHNYCCKUX COCJIMHEHU I

O0001IeHrEe 1 cUCTEMaTU3alis 3HAHUI

KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHHUYECKUX
COETMHEHMI"

[TepBbIe MOMBITKY KIaCCHPUKAITTN
XUMUYECKUX AieMeHTOB. [loHaTHE 0
IpyIIax CXOAHBIX AIEMEHTOB
[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX
anemenToB 1. . Meneneena

IIepuonsl, rpynmsl, MOATPYIIIILI

bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmmorexa [JOK
https://m.edso00.ru/00ad9474

but6mmoreka [IOK
https://m.edso0.ru/00ad9b7c

bu6moreka [JOK
https://m.edsoo.ru/00ad9a50

bu6moreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6moreka [JOK
https://m.edsoo.ru/00ad9ela

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ffa

bubmmorexa [JOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c




54

55

56

57

58

59

60

61

62

63

64

65

Crtpoenue atomoB. COCTaB aTOMHBIX
sanaep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3J1eMeHTOB [lepuonnueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTepucTuKa XMMHUIECKOTO
3JIEMEHTA 110 €T0 MOJI0KESHUIO B
[Tepuonuueckoit cucreme /1. U.
Menaeneena

3nauenue [leproauyeckoro 3akoHa st
pa3BUTHA HayKu U npaktuku. /1. 1.
MenaeneeB — y4€HbIN, IEJAror u
rpak1aHUH

DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB
XUMHUYCCKHUX DJICMCHTOB

MNonnag xumMudeckas cBsA3b

KoBanenTtHas NOoJIApHAasA XUMHUYCCKaA
CBA3b

KoBanenTHas HCTIOJIApHAasA XUMHUYCCKasd
CBA3b

CreneHb OKUCIICHUA

OKHUCIUTEIBHO-BOCCTAHOBUTENLHBIE
peakiuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

Kontponbnas padota Ne4 no teme

bubmmorexa [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubnuorexa [IOK
https://m.edsoo.ru/00ada96¢e

bubnuoreka [IOK
https://m.edsoo.ru/00adaab8

bubmmorexa [JOK
https://m.edsoo.ru/00adac34

bubmmorexa [JOK
https://m.edsoo.ru/00adaab&
bubmuoreka [JOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
https://m.edsoo.ru/00adae28
bubnuoreka [JOK
https://m.edsoo.ru/00adb076
bubnuoreka [IOK
https://m.edsoo.ru/00adb076
bubmuoreka [JOK




«CTtpoeHue atoMa. XUMHUYECKas CBA3bY

PesepBubIil ypok. O6001IeHIE 1

66 cUcTeEMaTu3alus 3HaHu!

67 PesepBHbIitl ypok. O600IeHHE 1
CHCTEMAaTH3aINs 3HAaHUH

68 PezepaHblii ypok. O0001eHne 1

cUCTeEMAaTU3alus 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

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

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

bubmmorexa [JOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




9 KJIACC

Ne
n/n

KoauyecTBO YacoB
KontpoJs
Bcero Hble
padoTbI

Tema ypoka

Ilepuoanueckuii 3aK0OH.
[lepuonnueckas cucrema
XUMHUYECKHUX 31eMeHTOB /J[. .
MeHnaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX 3JIEMEHTOB 1
HEePBBIX TPEX NEPUOJIOB

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Bunpl xuMudeckou CBSI3H U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

Konrponsnas padora Nel o treme
«IToBTOpEHuUE U yriayOieHne 3HaHUuH 1 1
OCHOBHBIX Pa3/esIoB Kypca 8 kiacca»

Knaccudukanus XuMuueckux
peaxiuil Mo pa3IuyHbIM MPU3HAKAM

IToHsATHE O CKOPOCTH XUMHYECKOMN
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
TeTEPOrE€HHBIX PEAKIMIX

[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
@DaxTOopHl, BAUAIOLINE HA CKOPOCTh 1
XUMHUYECKON pEeaKIMH U MOJI0KEHUE

IIpakTHyec
KHe
padoThI

[darTa usyyenus

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/00adb59e

but6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6moreka [JOK
https://m.edsoo.ru/00adb7e2

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

bu6moreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

bubmmorexa [JOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

19

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE
peakuuu

Teopust 2IEKTPONIUTUIECKOU
nucconpanuy. CuibHbIC U crlaOble
AIIEKTPOJIUTHI

HonHble ypaBHEHHs peaKkuil

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITTN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
MpeICTaBICHHA 00
ANEKTPOIUTUYECKON AUCCOLMALINT

[TonsaTHE 0 ruxponU3e conen

O060011IEHNE U CUCTEMATU3AIIUS
3HAaHUHU

[TpaxTrueckas padota Ne 1.
«Pemenune 3KCIepUMEHTAIBHBIX
3a1a4»

KonTponbras padorta Ne2 mo Teme
«DJIEKTPOIUTUICCKAS TUCCOIIHAIIHS.
XHWMHUYECKUE PEAKIIMH B PACTBOPaX)»

OO01as XapakTepUCTHKA raJOreHOB.
XHUMHUYECKUE CBOMCTBA HA IIpUMEPE
XJIopa

Xnoposogopoa. ConsiHast KHCIIOTa,

bu6moreka [JOK
https://m.edsoo.ru/00adcade

bubnuoreka [IOK
https://m.edsoo.ru/00adcd68

bubnuorexa [IOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

but6mmoreka [IOK
https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6moreka [JOK
https://m.edsoo.ru/00addbfa

bubnuorexa [IOK
https://m.edsoo.ru/00addecO

bubmmorexa [JOK
https://m.edsoo.ru/00addfe2

bubmmorexa [JOK



20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, IOJy4YEHUE,
MIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme
«Ilonyuenue CoSTHON KUCIIOTHI,
H3y4eHHUE € CBOWCTBY»

Beruncienus no ypaBHeHHIM
XUMHUYECKHX PEAKIIHH, eCITH OJHMH U3
pEearcHTOB J1aH B U30BITKE

OO0m1as XxapaKTepUCTHUKA SJIEMEHTOB
VIA-rpynmnst

AmnnoTponHbie MOIU(DUKAIIMY CEPHI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA
cepsl

CepoBoaopos, CTpoeHHE,
duznyecKre U XUMHUIECKUE CBOKCTBA
Oxcunpl cepol. CepHasi KUCIIOTA,
¢buznyeckre 1 XUMUYECKUE CBOWCTBA,
MIPUMEHEHUE

XHUMHYECKUE PEAKLINH, JIEKAIINE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE
OKpPY’KaIOIIeH cpe/ibl COETUHEHUSIMU
cepsl

Brrunciienne MaccoBoil 1071 BbIXOAA
MIPOJIYKTA PEAKIINHU

OO011as XapakTepUCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6moreka [JOK
https://m.edsoo.ru/00ade488

bubnuorexa [IOK
https://m.edsoo.ru/00ade64a

bubmmorexa [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edso00.ru/00ade802

bu6moreka [JOK
https://m.edsoo.ru/00adea28

bu6moreka [JOK
https://m.edsoo.ru/00adec8a

bubnuoreka [IOK
https://m.edsoo.ru/00adec8a

bubnuoreka [IOK




29

30

31

32

33

34

35

36

VA-rpynnsl. A30T, pacipocTpaHEHHE
B Iipupoje, Gpuznveckue u
XUMUYECKHE CBOWCTBA

AMMHUak, ero pu3nvecKue u
XMMUYECKHE CBOWCTBA, MOJTyuYeHHE U
IIPUMEHEHNE

[TpakTrueckas padora Ne 3 o Teme
«ITomydyenne amMmmuaka, U3y4eHue ero
CBOMCTB»

A3OTHas KUCIIOTa, € Ppusnueckue u
XUMUYECKHE CBOWCTBA

Hcnons3oBaHue HUTPATOB U COJIEU
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
yao0penuii. XumMuueckoe
3arpsA3HEHUE OKPY KAIOLIEH CpeIbl
COEIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
dbocdopHas kucnota, pusndeckue u
XMMHUYECKHE CBOMCTBA, MOJYYEHUE

Hcnons3oBanue dpocdaTos B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOJIHON CpeIbl
docharamu

VYraepon, pacipocTpaHEeHHE B
npupoze, Gu3n4eckue 1 XUMHYECKUe
CBOMCTBA

Oxkcuppl yrieposaa, ux Gu3nvdecKue u
XUMHUYECKHE CBOMCTBA.

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

but6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6moreka [JOK
https://m.edsoo.ru/00adf180

bubnuoreka [IOK
https://m.edsoo.ru/00adf306

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

bubmmorexa [JOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubnuoreka [IOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

DKosorundyeckue npoodIemsl,
CBsI3aHHBIE C OKCUAOM yriaepona (IV)

VYrosnHag KUCI0Ta U €€ COJIi

[TpakTuyeckas pabora Ne 4 o Teme
"[lTonyuyeHune yriaekucioro rasa.
KagecTBeHnHas peakius Ha KapOOHaT-

n

HOH

[TepBoHayanbHbIE MOHATHUS 00
OpraHMYeCKHX BEIIECTBAX KakK O
COEIMHEHUSX yTIepoaa

erMHI/Iﬁ Hn €ro COCANHCHUA

[TpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«Baxneime HeMeTallIbl U UX
COCIUHEHUS

Kontponbnas padota Ne3 no teme
«Bakaennme HeMeTaJIbl U UX
COEIUHEHU S

OO0m1as XxapaKTepuCTUKa XUMHIECKUX
AJIEMEHTOB — METAJLIOB.
Mertannudeckas cBsI3b U
MeTaJuIM4ecKasl KpucTajuinuecKas
pemérka. Pu3n4ecKue CBOMCTBA
METaJUIOB

XUMHUYECKHE CBOMCTBA METAJLIOB.

DJIEKTPOXUMHUYECKUH P
HanpsHKEHUH METaJIOB

but6mmoreka [IOK
https://m.edso00.ru/00ac006¢c

but6mmoreka [IOK
https://m.edsoo0.ru/00ac027¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ac054¢e

but6mmoreka [IOK
https://m.edsoo.ru/00ae080a

but6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

bubmuoreka [JOK
https://m.edsoo.ru/00ae103e

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




45

46

47

48

49

50

51

52

53

54

55

56

O611e crocoObl MOTyYeHHS
MeTaiuioB. CrutaBel. BeiyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKLIHM,
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31Hu MCTAJIJIOB

[llenouHple METaIIbI

Oxcuipl ¥ TUIPOKCHIBI HATPUS U
KaJIns

Ienouno3eMeabHbIE METAIbI —
KaJbIIUA U MarHuit

Baxxaelinme coeTMHEHUS KaJILIIUS

O060011IEHNE U CUCTEMATU3AIIUS
3HAaHUHU

JKEcTKkoCTh BOJBI U CIOCOOKI €6
yCTpaHEeHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTIOMUHAN

AmMpoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUAA

Keneso

bubmmorexa [JOK
https://m.edsoo.ru/00ael156

bubnuoreka [IOK
https://m.edsoo.ru/00ael1278

bubnuorexa [IOK
https://m.edsoo.ru/00ae14b2
bubnuoreka [IOK
https://m.edsoo.ru/00ae14b2
bubmmorexa [JOK
https://m.edsoo.ru/00aecl5e8

but6mmoreka [IOK
https://m.edsoo.ru/00aecl5e8

bubnuorexa [IOK
https://m.edsoo.ru/00ac1886

bubmmorexa [JOK
https://m.edsoo.ru/00aelae8

bubmmorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aclc64

but6mmoreka [IOK
https://m.edso0.ru/00ac1d86




57

58

59

60

61

62

63

64

65

66

67

OKcuIbI, THIPOKCHIBI U COJIU JKele3a
(IT) u xene3a (II)

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

[TpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxneine MeTalIbl U UX
COEIMHEHUS

Brruucienust mo ypaBHeHUSIM
XUMUYECKHUX PEaKIUid, €CJIU OJIUH U3
PEareHToB JIaH B U30BITKE HITU
COZIEPKUT IpUMecH. Beruncienns
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuuu

O0001IeHNE U CUCTEMATH3ALA
3HAHUHI

Konrponsnas padora Ne4 o reme
«Baxkaenme MeTalIbl U UX
COCIMHCHUS

BemectBa u MaTcepHraJibl B
MMOBCEIHEBHOM KM3HU YeJIOBEKA

XUMHYECKOE 3arpsi3HEHNE
OKPYXaIOIIEeH Cpebl
Ponb xumuu B perieHun

HKOJIOTHYECKUX MPOoOIeM

PezepaHblii ypok. O0o01eHue u
CHCTeMaTH3alus 3HAHUH

PesepBHeIit ypok. O000IICHHE 1

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

bubnuoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnuorexa [IOK
https://m.edsoo.ru/00ael750

but6mmoreka [IOK
https://m.edsoo.ru/00ae3{50

bubnuorexa [IOK
https://m.edsoo.ru/00ae4270

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

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6moreka [JOK




cUCTeMaTHu3alus 3HaHu!
PesepBHbIil ypok. O600meHIE 1
CUCTEMAaTH3alus 3HaHUU

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME
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68

https://m.edsoo.ru/00adb33c¢

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2










YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 8 kinacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3aatensctBo «IIpocBemnienne»
* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxumonepHoe obuiectBo «M3narensctBo «lIpocBemenner

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. I'abpuensa, O. C. Meroaunueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus». 8 knacce / O. C. I'abpuensa. — M. : [Ipoda,

2021. — 109.

2. l'abpuensu, O. C. Metonnueckoe nocodue k yaeonuky O. C. ['abpuensna
«Xumusy. 9 xnacc / O. C. T'abpuensa. — M. : JIpoda, 2021. — 108.

3. Xumus : TexHosornueckue kaptel K yueouuky O. C. 'abpuensana 3. « Xumusl.
9 knaccy : metoaudeckoe ocodbue / JI. M. Acanora. — M. : lIpoda, 2018

4. Xumus. 8 ki1.: KoHTpoasHbIe 1 ipoBepouHbie padoThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. YiakoBa u

ap. - M.: JIpoda, 2022. nanasie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NUHTEPHET



1. http://him.1september.ru Enunas xomnexmust [{OP: [IpeameTHas Koutekmus
«XUAMUS

2. http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4HbIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0mieo0pa3oBaTenbHOTO
nopraia

3. bubmmoreka [IOK
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