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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHusl, MPEICTaBIECHHBIX
B ®I'OC OOO, a Ttakxe Ha OcHOBe eaepaibHOl paboyeil mporpamMmbl
BOCIHUTAHUS U C YUETOM KOHIICTIUU MPENOJaBaHusl YYEOHOTO MpeaMeTa « XUMHUS
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xuMuu Aa€T TPENCTaBICHUE O IENsIX, OOIIeW cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUs OOYYAIOMIMXCS CPEACTBAMHU Y4YEOHOIO
npeamerTa, yCTaHaBINBAET o0s13aTenbHOe MIPEIMETHOE COJIEp>KaHHE,
MpeayCMaTpuBaeT pACHpeNeeHue €ro Mo KijaccaM M CTPYKTypUpPOBaHHUE IO
pazienaM M TeMaM MpOorpaMMbl MO XUMHUHU, OMNPEACNSIET KOJIMYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATEIbHOCTh  M3YYEHHUS] XHUMUU C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM  Y4eOHOTrO  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommuxcs, OINpeaeiasieT BO3MOXHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsl, a Takxe TPeOOBaHUM K
pe3ynbTaTamMm 00y4eHUS XUMUU Ha YPOBHE LIeJIeH U3yUYeHUs MPeMETa U OCHOBHBIX
BHUJIOB Y4YEOHO-IIO3HABATEILHON JIESITEIbBHOCTH OO0YYarolIerocsi Mo OCBOEHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMSI MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro NnpejacTaBiIeHU O MaTepPUATbLHOM E€JUHCTBE MHpPA, BAKHYIO
poyib urparot GOpMUPYEMbIE€ XUMHEH TPEICTABICHHUS O B3aUMONPEBPALIECHUIX
SHEPTUU U 00 DBOJIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEHIeHUs riao0aabHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenune xumumu:

CHOCOOCTBYET  pealu3aliM  BO3MOXXHOCTEH  Juid  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhI IUYHOCTH, €€ 00IIei 1 (PYHKITMOHAILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (D)OPMHUPOBAHME MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBLHOM  y4eOHOW  JesTEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HUCCJIEAOBATEIbLCKMX YMEHHHM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM )XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS], 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsi[]a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTUUYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlaHHbIC HampaBlICHWS B OOYYCHHH XHMHUHU OOCCICUMBAIOTCS CICIM(PUKON
comepkaHusi  y4eOHOTO  mpeaMeTa, KOTOPBIA  SBISIETCS  TEJaroruvecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPE/IeTIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO O0IIIET0 0Opa3oBaHUsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYarONIUMUCS CHCTEMBbI TEPBOHAYAIBHBIX TOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHMMHUU M HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX MOHSATUN
OpraHUYECKON XUMUH.

CtpykTypa cojiepKaHus MPOTpaMMbl MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CHCTEMHOIO mnojaxoAa K €€ m3ydeHuro. ConepkaHHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUNA O XUMUYECKOM
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 HICKTPOIUTHYECKON JTUCCOLMAIMKM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (PYHKIMH OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHnne mporpaMMbl 1O XUMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJIEHUS] O XUMHAYECKON COCTABIAIOLIECH HAYYHOM KapTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METOJlaM TO3HaHWS B Hayke. M3yueHne XUMHUM TPOUCXOJIUT C MPHUBJICUCHHEM
3HAHUM W3 paHee W3YYCHHBIX YYEOHBIX MpeaMeToB: «OKpyXKaroluil MUpy,
«buonorus. 5—7 knacce» u «dPusmnka. 7 Kiaccy.

[Ipy wu3yuyeHHUH XUMHHM TPOUCXOAUT (QopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO TpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKESHHM,
JOCTYMHBIX O000OIIEHNA MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B



MpUOOIIEHUH K HAydYHBIM METOJaM TO3HAaHUS TPU H3YyYEHUU BEIIECTB U
XUMUYECKUX PeaKIui, B GOPMUPOBAHUH W PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
JeSTEIbHOCTH, OCBOCHMM TMpaBWi 0OE30MacHOTO OOpallleHHUs C BellecTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu M3yyeHUM XUMUU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUS BAXKHOE
3HaYeHHUe MPUOOPENN TaKue eI, KakK:

— (¢dOopMHUPOBaHHE HWHTEIIEKTyalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO DPEIICHUMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEeMaTHYEeCKOEe MpUOOIEeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW TMO3HABATEIBHOU JEATEIHbHOCTH, HAyYHBIM
METOJilaM TO3HaHUS, (POPMUPYIOIMIMM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHbHOCTH, MO3HAHUSA W CAMOIO3HAHMS, KIFOUEBBIX
HaBBIKOB (KJTFOYEBBIX KOMIICTCHIINM), WMCIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3ITNYHBIX BUIOB ACSITEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW M E€CTECTBEHHO-HAYYHOUH
IPAaMOTHOCTH, B TOM YHCIE€ YMEHHM OOBSICHATH M OIECHUBATH SBJICHUS
OKPYKAIOIIET0 MHpA, WCIONB3ysl 3HAHUS W OIBIT, MOJTYYEHHBIC TPHU HU3yYECHUU
XUMUHU, TPUMEHITh HX TPU PEIICHWH MPOOJeM B IMOBCEIHEBHOW JKHU3HH W
TPYJOBOM JEATEIbHOCTH;

— ¢opMmupoBaHHEe Yy OOYYAIOMIMXCS TyMAaHUCTHYECKUX OTHOIICHH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKU
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOTHON CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEHW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGdUIS M HANPaBIEHHOCTH AalbHEHIIEro
oOy4eHwUsl.

OOmiee YWCIO 4YacoB, OTBEAEHHBIX [UISI W3YYCHHsS] XUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIeli0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHava/ibHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumun. Posib XUMHM B KU3HU YeslOBEeKa. XUMUSL B CUCTEME HayK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOJax MO3HaHHS B XUMHUHU. UHMCTHIE BElIeCTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEeHTbl. CHMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCT aTOMOB XUMHUYECKUX DIJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewecTB. OTHOcCHUTENbHAas aTOMHas Macca.
OTtHOocuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10JIsI XUMHUYECKOrO 3JIEMEHTa B
COEJMHEHUHU.

KonuuectBo BemectBa. Monbs. Monsipaas macca. B3aumocBs3p KonnyecTsa,
Macchl W 4YHCJIA CTPYKTYpHBIX €IWHUI] BemecTBa. Pacuérel mo ¢dopmymnam
XUMHYECKUX COCAMHEHUA.

duznvecknue U XMMHUECKUE SBICHUS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpAaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX peaKlni (COeTUHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJ0M, MpaBuiIaMH pabOThl B 1JaOOpaTopuu M
npuémamu ooOpaieHus: ¢ J1abopaTtopHbiM 000PYJOBAaHUEM, W3YUEHUE U ONHUCAHUE
¢u3nueckux CBOWCTB 00paslloB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIICHWE W KOHJCHCAIMS BOJABI) M XUMHUYECKHX (TOPEHHE CBEYH, MPOKATHBAHHE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE MeJia C KUCIOTOW) SIBJICHNH, HaOMIOICHNE U
OMHCaHUE NPHU3HAKOB MPOTEKAHUS XUMHUYECKHUX pEaKIHil (pa3jioxeHue caxapa,
B3aUMOJEHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3ioxeHHe THMAPOKCHAA
menu (II) mpu HarpeBanuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM cosiu meau (11),
U3y4YeHUE CIOCOOOB pa3leieHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbIMIApMBaHUE, TUCTWUIALUSA, XpoMarorpadus, IpoBeJeHINE OYUCTKH OBAPEHHON
coilu, HaOJMIOJEHHME U  ONHCaHHE  pe3yJlbTaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MaccChl, CO3JaHUE MOJeNed MOJEKYI
(ILIapoCTepIKHEBBIX ).

BakHeiilue npeacTaBuTe1d HEOPraHUYeCKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3neMeHT U mpocToe
BeniecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (pu3Mueckue M XUMHUECKHE
cBoiictBa (peakmuu ropenus). Oxcupawl. [lpumenenme kucnopona. CrocoOsl



NOJIYYCHHsS] KUclopoAa B JabopaTOpuud W HPOMBIIUIEHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpOIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoii 3¢d¢deKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopoaa B
npupoae, Gu3MYecKne W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

MonsipHbiil 00BEM ra3oB. PacyéTsl N0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckne CcBoWMCTBA BoAblL. Bojga kak pacrtBoputenb. PacTBOpBL
HacepimieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BEMIECTBA B PACTBOpPE. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHMS.
Ponp pacTBOpoB B Ipupoie ¥ B KU3HU 4eloBeKka. KpyroBopoT BoJbl B IPUPO/IE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM@OTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcuaoB. Dusmyeckne U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHnoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMU. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ousznyueckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTM MmeraimioB H. H. bekerosa.
[Tomy4yeHue KUCioT.

Comu. Homenknarypa comneil. @U3nueckue U XMMUYECKUE CBOWCTBA COJICH.
[Tomy4yenue cosen.

I'eneTnueckas cBA3b MEKy KIaCCaMHU HEOPTaHUYECKUX COECAMHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE ONPEECICHUE COAEPKaHUsI KUCIOPOAa B BO3AyXE, MOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YCHHE CBONCTB KHUCJIOPOJa, HAOJIIOECHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUA U
ImpeKpaileHus TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3llaMH OKCHUIOB U
OTMMCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpAHHWE, pACIO3HABAHUE U M3YUYCHUE
CBOMCTB BOjJiopoja (ropeHue), BzauMojieicTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO WCITOJIb30BAHME BUICOMATEPUATIOB), HAOIIOJeHHE O00pa3lloB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAacCCOBOHW J0JIEM PaCTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJIAMU
(matpueM ©  KanbluWeM) (BO3MOXKHO  MCIHOJIb30BAHME  BHJIEOMATE€pPHUANIOB),
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HCCIEIOBaHNEe O0pa3lloB HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCIJIOT U IIETOYEH,
u3ydeHue B3aumojiecTBua okcuaa meau (II) ¢ pacTBopoM cepHON KHUCIIOTHI,
KUCJIOT C METAUIaMH, PEaKIUMid HEUTpaau3alliM, MOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METaJUla APYTUM W3 PACTBOpaA COJIM, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/a4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCTUHEHUI.

IMepuognueckuin 3axkoH u Ilepuognyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBS3b.
OKHuCIUTETIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[TepBbie TOMBITKM KiIacCU(PUKAMA XUMHUYECKHX 3JieMeHTOB. IloHsTHE O
rpynmnax CXOJHBIX DJIEMEHTOB (IEJIOYHBICE W IIEJIOYHO3EMEJIbHBIE METaJlIbl,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEpHbIE OKCUABI
Y TUJIPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa.  KoporkomepwojnHass W JJIUHHONEpUOAHAs  (hOPMBI
[lepnoanueckon cucrembl xumudeckux siemeHToB JI. M. MenaeneeBa. [lepruoasr
n Tpynmnbl. OU3WYECKUN CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUOAA U
TPYMNIBI 2JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aToMOB TepBBIX 20 XHMHYECKHX  DJIIEMEHTOB
ITepuomnueckoit cucremnl J[. M. MenngeneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS pajudyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEePUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepronnueckoil CHCTEMbI XUMUYECKHUX
3JIEMEHTOB I pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — ydéHbll u
rpakIaHuH.

Xumudeckas cBs3b. KoBanmeHTHas (TosdsipHas W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBA3b.

Crenenb  okuciieHua.  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl OKMCIIEHUS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAaHOBUTEH.

Xumuueckuii IKCnepumMenm:

n3ydeHue oOpaslloB BEIMIECTB METAJIOB M HEMETAJUIOB, B3aWMOICHCTBUE
TUJIPOKCHJA IIMHKAa C PAacTBOpaMHM KHCJIOT W IIEJIOYEH, IMPOBEJACHUE OMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHI  OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIUI
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mesxcnpeomemmnvnie ceazu



Peanuzanust mMexXnpeaMETHBIX CBSI3€ MpH HM3yYEHUUM XHMHUU B § Kjacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX EeCTECTBEHHO-HAYYHBIX
NOHSATUM, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE MOHSATHS: HAyYHBIH (paKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJU3, CHHTE3, Kiaccu(ukanus, TMepuoJAUYHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHUJ,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBA, Ta3, (U3MUECKUE BEIMYUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE31bI, COoNHIIE.

buonorus: dorocunres, npixanue, orocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE MOPOIbI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMH4YeCKasi peaKkuus

[lepnonmueckuit 3akoH. [lepruoanueckas cucremMa XUMHYECKUX DJIEMEHTOB /.
N. Menpeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEPUOMAOB, Kajus, Kalblusi H HX
COCMHEHUH B COOTBETCTBUM C MOJIOKEHHUEM »JJeMEeHTOB B llepmomuueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHYECKOW CBS3U. THUMBl KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEMIETKH U
BHJIa XUMHYECKOU CBSA3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKHUX BEHIECTB. XUMHUUECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PpA3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Krnaccudukanys XuMuaeckux peakiifii o pa3InyHbIM IpU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3(P(deKTy, IO
M3MEHEHHIO CTEMEHEW OKHUCIICHUS XUMUYECKUX 3JIEMEHTOB, MO0 OOpaTUMOCTH, TIO
YYaCTUIO KaTaau3aropa). DK30- U SHAOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUUYECKHE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATHUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne 0 xumMmruyeckoM paBHoBecuu. DakTopBhI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ pPEaKIMH,  JJCKTPOHHBIA  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTENbHOM  peaknuu.  CocTaBiieHME  ypaBHEHUU

8



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJa
AJEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHu3M OHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu nonHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIiA HOHHOTO OOMEHA,
IOJIHBIE M COKpALUIEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBAa KHCIIOT,
OCHOBaHMM W coJied B CBET€ TNPEACTaBICHUA OO0 DIEKTPOIUTHUYECKOU
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAUIOB M HEMETaioB (rpaduTa M anMasza), CI0KHBIX BEIIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peakluuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOIHOCTH
pacTBOpPOB  BELIECTB, IpoLecca AUCCOLMALMM KHCIOT, LIEJI0Yed U  CcojeH
(BO3MOXKHO  MCHOJIb30BAaHME  BHJIEO MAaTEpPUANOB), IPOBEACHUE  OMBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHUs  peakuuii HMOHHOro  oOMEHa
(oOpa3oBaHue ocajaka, BbIIEJIEHME Tra3a, o0Opa3oBaHUWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEeaKkLUl
(ropeHue, peakuuu pas3iokKeHHs, COEIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHX
BEIIECTB C IIOMOLIBIO KAUYECTBEHHBIX pEAaKUMA HA HOHBIL, PpEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTauibl 1 X COeAUHEHHUS

OOmiasi xapakTepucTHKa rajnoreHoB. (OcoOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (U3NYECKUue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha TNpPUMEpE  XJiopa
(B3aMMOJEHCTBUE C METaUlaM{, HEMeTalllaMH, WIeJo4amu). XJIOPOBOAOPO/I.
ConsHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, PUMEHEHHE. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YelOoBeKa. BakHelmme XJIOpHIbl M HX
HAaxO0KJICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIe CTENeHU OokucieHus. CtpoeHue M (pu3HuUecKue CBOWCTBA
IPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DUKALIMN KUCIOPOAA
U cepbl. XUMUYECKUe CBoicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKUE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucnora, (Qu3nUeckne © XHMHYECKHE CBOHCTBa (oOmmMe Kak
IOpeiCcTaBUTeNd Kjacca KHUCJIOT U crneruduyeckue). XHUMHUYECKUE pEeaklMH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYeHUs CEPHOW KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLIMs Ha
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cynbdar-uoH. HaxoxxaeHue ceppl U €€ COCIUHEHUN B Mpupoae. XUMHUYECKOE
3arpsA3HECHUE OKPYXAIOMIEH Cpeabl COCAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

OOmiasi xapakTepucThka 3yeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEMEHU OKHUCICHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dusnueckue U xuMuueckue cBoiictsa. KpyroBopor a3ora B npupojae. AMMHAK, €ro
du3nyueckre U XUMUYECKUEe CBOMCTBA, MOJydyeHue U npuMeHeHue. Coiau aMMOHUS,
X GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydyeHHe, (PU3NUecKue U XUMHUYECKHE
cBOMcTBa (0OIIME KaK TPEJCTaBUTENs Kiacca KUCIOT U CHenupudecKue).
Hcnonp30BaHWEe HUTPATOB MW COJIEM aMMOHHMS B Kaue€CTBE MHUHEPAJIbHBIX
ynoopeHuii. XuMu4ecKkoe 3arps3HeHHe OKPYKaIOIIeH Cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO31yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Monudukaruu docdopa, Pu3MUECKUE U XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciiora, GpU3nMUecKre 1 XUMHISCKHAE CBOMCTRA,
nosiydenue. Mcnonas3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mias xapakrepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPONHbIC
Moau(dUKalMKM, PpaCHpPOCTPpAaHEHHE B TMPUPOJAC, (PUIMUECKUE U XUMHUYECKHUE
cBoiicTBa. AncopOuusa. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a r17100aMbHOTO MOTEIUICHUS KJIUMara, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X GU3NYecKre U XMMUYECKUE CBOMCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIECHHOCTH M CEIIbCKOM
XO35MCTBE.

[TepBoHauanibHbIC TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3THIIECH, alleTUJIEH, 3TAHOJ, TTIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPHUPOJHBIM Ta3, HEPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY W TMPOMBINIICHHOCTH.
[TonsiTrie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OeNkaxX, yrieBoJax — U UX
poii B OKM3HM 4eJioBeka. MarepuaibHOe €AUMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHUs KpemMHus B mpupoge. OOmme mpencraBieHus 00
okcune kpemaust (IV) u kpemuueBoil kucinore. CHIMKAThl, X UCIOJb30BaHUE B
OBITY, B MPOMBIIIICHHOCTH. BakHeiie cTpouTeIbHbIE MaTepHalibl: KepaMHuKa,

10



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MmacHOr0 MCIMOJIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IIOBCEHEBHON KU3HU.

Xumuueckuii IKCnepuMeHnm:

U3y4YeHHEe 0Opa3I[0OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IIPOBE/ICHUE KAaUeCTBEHHBIX PEAaKIMi Ha XJIOPHUI-UOHBI U HAOJIOJEHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXKaroue (U3NYECKUEe U XUMHUYECKUE CBOMICTBa
TJIOT€HOB M WX COEIMHEHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMu XJOpPUIOB (TaJOT€HHUIIOB), O3HAKOMIJICHHUE C
oOpaslaMu  cepbl M €€ COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOCHNUE Tpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHIUCHTPUPOBAHHOW CEPHOW  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEJIEHNE KAUECTBEHHOW peaKuu Ha CyibQaT-
MOH U HaOJIOJEHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBamMM a3oTa, Qocdopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (pocdar-uoH U M3ydeHHe MPU3HAKOB
UX MPOTEKAaHHUsI, B3aUMOJCHCTBUE KOHLIIEHTPUPOBAHHON a30THOM KHCIIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpOLIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYCHUE
CBOMCTB YTIJIEKUCIIOIO Ta3a, NPOBEJCHUE KAaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CUJIMKAT-UOHBl W H3YyYCHHE INPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJIEHHE C
MPOAYKIMEN CHJIMKAaTHOM NPOMBIIIJIEHHOCTH, PEMIEHUE OSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauIbl U UX COCTUHEHUSY.

MeTaJsibl 4 MX COCAUHEHHS

OO6mrast XxapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux noyiokeHus B llepuommueckon cucreme xumuuyeckux snemeHtoB [, .
MenpneneeBa u crtpoeHuss atoMoB. CTpoeHue MeTauioB. MeTtaimnudeckas CBA3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  pPEmETKAa.  DJIEKTPOXMMHYECKUU  psif
HanpspKeHU MeTtaioB. U3NYecKue U XUMUYECKHUE CBOWCTBa MeTayioB. OO1ue
crocoObl monydeHuss MeTawioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIE
CrocoObl 3almuUThl UX OT Koppos3uu. CraBbel (CTajib, YyTyH, IIOPaTOMUHUIM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llenounsie mMeTamel: nosnoxkeHue B llepuoamyeckon cucreme XMMHYECKHX
aneMmeHToB . M. MenneneeBa, CTpO€HHUE MX aTOMOB, HAXOXKJICHUE B IIPUPOJE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U
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TUJIPOKCUABI HATpud MW Kanusa. [IpuMeHeHue 1IeNOYHBIX METaUIOB W HX
COCIUHEHUH.

[[lenoyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMW: IIOJIOKCHHE B
[lepuoanueckon cucreme xumudeckux aneMmeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, Hax0XkJAeHUE B npupoje. Pu3nueckre 1 XMMUYECKUE CBOMCTBA MarHUs
U Kanbuuda. Baxueimne coeluHEHUsi Kaiblug (OKCHZ, THUAPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMUHUN: TI0J1I0’)keHUE B [leproIMdecKoil CUCTEME XUMUYECKUX JIEMEHTOB
J. . MenpneneeBa, CTpOCHHE atoma, HaXOXIACHUE B mpupojge. DPusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
AJTFIOMUHUSL.

Kenezo: nonoxenue B [leproanueckon cucteMe XUMHYECKUX dJIEMEHTOB /.
. MengeneeBa, CTpoeHHE aToMa, HaxoxJaeHue B npupoae. Duznmueckue u
XHUMHUYECKHE CBOMCTBA jkee3a. OKCuabl, THAPOKCUIBI U coun skenesa (1) u xxenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ o0pa3laMd METAUIOB M CIUIaBOB, HX (PU3HYECKUMH
CBOMCTBaMH, H3y4Y€HHE  pE3YJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIBIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJB30BaHHE BHJICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOWCTB XKECTKOW BOJBI, MPOIIECCAa TOPECHUS XKele3a B KUCIOPOAE
(BOBMOXXKHO  WCIIOJIb30BAaHME  BHUJCOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIUM HAa MOHBI: MarHus, KaJIbIHS, aTlOMUHUS, [IMHKA, KEJe3a
(IT) u xxene3a (I11), menu (I1), HaOmrOEHNE M OMKMCAHKE TTPOLIECCOB OKPAIIMBAHUS
IJJaMEHW MOHAMM HaTpusi, Kajdud U Kalblus (BO3MOXKHO MCIIOJb30BAHUE
BHJICOMATEPHUAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMHHUS
Y THIPOKCHU/IA IIUHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o Teme «Baxkneimue
METaJlJIbl ¥ UX COCTMHCHUS.

XuMHS U OKPY:KaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEJHEBHOW JKHW3HM 4YenoBeka. be3omacHoe
WCIIOJb30BaHME BEIIECTB M XUMHYECKUX peakuuil B ObiTy. [lepBas momoris npu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeanl (MpenesibHas AOMyCTUMast
KOHIIeHTpaius BemecTs, nanee — [1/IK). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuyeckuii IKCnepumenm:

n3ydeHue o0pasioB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJMMEPHBIE
MaTepuarbl).

Mesxcnpeomemmnunie ceéazu
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Peanuzamus MeXmpeIMeTHBIX CBs3€d NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHA, SBISIOMNXCS CUCTEMHBIMU JJII OTJCIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, Kilaccu(uKanus, MEPUOJUYHOCTh, HAOIIO/ICHHE,
OKCIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJelb, SBJICHUE, IapHUKOBBIHA
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

®dwuszuka: Marepusi, aTroM, 53JIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIU],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYNA, SJCKTPUUECKUN 3apsl, MPOBOJHUKH,
HOJYIPOBOIHUKHY, JUAIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBa, I'a3, paCTBOP, paCTBOPUMOCTD, KpUCTAILIIMYECKAs]
pemeéTka, CruiaBbl, (pU3MYECKHe BETMYMHBI, €AMHHUIIBI W3MEPEHUs, KOCMHYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: ¢orocunTes, apixanue, Omocdepa, 3KOCHCTEMA, MUHEpaIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: armocdepa, rtuapocdepa, MHUHEpANIbI, TOPHBIE MOPOIbI,
MI0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI I1O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOTPAMMbl OCHOBHOIO  OOILEro
oOpa3oBaHHs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XHMHHM B €IWHCTBE Y4eOHOH u
BOCHIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCHIUCKUMHU
COLIMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHM, IPUHATBIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEJICHHMS U CIOCOOCTBYIOT MpoleccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCSI CUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUMU U
paclIMpEeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

LIECHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAUIO0, MOHMMAaHUs 3HAYEHUs XWMHUYECKOM HAYKHM B KU3HU
COBPEMEHHOr0 OoO0IIecTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOM HH(pOpmanuen o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskAaHCKOT0 BOCTIMTAHMS:

MPEJICTABICHUSI O COLUHAIBHBIX HOPMAax W NpaBWwiIaX MEXJINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJIHEHUN Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecC€ ATOM Y4YeOHOM NEATebHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE W TIOCTYNIKA CBOHUX TOBApHUILEH C TO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKUE TPEICTABICHUSI O BEIIECTBE M XUMHYECKOW PEAKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLIUE
OCHOBY JJI TIOHUMaHUs CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHWUM MO
XUMUU, HEOOXOAMMBIC JJIsi OOBSACHEHHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITENIbHOM paboThl C y4YE€OHBIMH TEKCTaMH, CIIPaBOYHOM
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JUTEPATYpPOM, JOCTYNMHBIMU TEXHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHMI0 W MO3HAHHUIO, JIO003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEI0BATENbCKOU
JeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHSI OOy4YeHUS B
JaJIbHEUIIIEM;

4) popMHupOBaHHUSI KYJIbTYPbI 310POBBSI:

OCO3HaHWE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBuUi OE30MacCHOCTH TMpH  OOpalleHuu ¢
XUMUYECKMMHU BEILIECTBAMHU B OBITY U PEaNbHOU KU3HH;

5) Tpy10BOT0 BOCIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3IndyHoOro poja,
yBaXEHUE K TPyAy U pe3ynbTaTam TPYAOBOM IEATEIBHOCTH, B TOM YMCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUW 1O XHMMHH, OCO3HAHHBIM BBIOOD
MHIMBUIYaJIbHOM TPAeKTOPUH MPOJOJIKEHHS] 00pa30BaHUs ¢ YUYETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCHEMIHOW MPO(EeCCHOHATBHOMN JeATEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTb aJalTHPOBAThCS B IPO(PECCHOHANIBHOM Ccpesie;

6) IKOJIOTHIECKOT0 BOCITUTAHMS:

AKOJIOTMYECKU LEJIecCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE LIEHHOCTU 3/I0pOBOIO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKkoMy MU TNCUXUYECKOMY 3JI0pPOBBIO, OCO3HAaHHE IEHHOCTH COOJIOACHMUS
paBuJ O€30M1aCHOTO MOBEAEHUS MPU padOTe C BELIECTBAMU, a TAK)KE B CUTYyaLUsX,
YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JHOJEH;

CIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IJIS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIOn, sl MOBBILICHHS
YPOBHSI  3KOJOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIbHOTO  XapakTepa
HKOJIOTMYECKUX MpoOJeM M MyTed MX pelieHHs] MOCPEACTBOM METOAOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B TO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe wMmeTanmpenMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U APYroe.), KOTOphIe
HCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3THUX MPeIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHON
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HAay4YHOW KapTWHE MUpPA, U YHUBEPCAIbHbIE YUeOHbIC JeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYISTHUBHBIE), KOTOpbIE o0ecrnednBaoT (HOPMUPOBAHHE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIESITEIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHUSl MCMOJb30BaTh MPHUEMBI JIOTHUECKOTO MBIIUICHUS TpPU OCBOCHHUH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHITHH (BBIICTSATh MX XapaKTEepPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C APYTUMH MOHATHUSIMU), UCIOJIb30BATh
MOHATHS JIJ11 OOBSICHEHUS OTACNIbHBIX ()aKTOB U SBJICHUH, BEIOMPATH OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMK XUMUYECKUX BEIIECTB MU XUMHUYECKUX PEaKIHi,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B TIPOIECCe IIO3HAHUS TOHATUS (IPEIMETHbIE W
MeTarpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJICIIN, UCTIONb3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HaK (CHMMBOJ JJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHE
XUMUYECKON peakiy — IpH PEIIeHUU y4eOHO-I03HABATENIbHBIX 3a/a4, C Y4ETOM
ATUX MOJICNIbHBIX TPEJICTABICHUN BBISBISATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC
PU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBS3U WU
MIPOTUBOPEYHS B U3yUaEMbIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KauyeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHNE OIMbITa IO TUTAHUPOBAHUIO, OPraHU3allMid MW TMPOBEIACHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOlonaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyJIUpOBaTh 00OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUIOB U (HOPM MPECTaBICHUS, MTOJTyIaeMyl0 U3 Pa3HBIX UCTOUYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKU OICHUBATH MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;
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YMEHHE MPUMEHATh Pa3lIWYHbIE METOJBI U 3alpoChl MPU MOHUCKE U OTOOpE
UH(POPMALlMU U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX JUIS BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OINpPENEIEHHOIO THUIA, IPUOOPETEHHUE OIIbITA B
o0JacTH UCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOH aKTUBHOT'O UCIIOJIb30BAHMSI PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, Juarpammami,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIW3MPOBATh B Ipolecce Y4eOHOH u
MCCIIEIOBATENIbCKON EITETbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAaHCIOpPTAa Ha COCTOSHUE OKPYKaIoIEeH MNpUPOTHON
Cpe.bl.

KoMMyHuKaTHBHBIC YHHBepCcAJIbHbIE YUeOHbIe 1eificTBUSA:

yMEHHUSl 3aJlaBaTh BOMPOCH (B Xo0ja€ jauajora W (WId) JTUCKYCCHUHU) TIO
CylIecTBYy  oOcyxaaemMoil  Tembl, (OPMYIMPOBATH CBOM  MPEIIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TOPEIACTaBIATh  MOJYYEHHBbIE  pe3yJIbTaThl  IO3HABATENIbHOM
JESTEIbBHOCTY B YCTHBIX W THCbMEHHBIX TEKCTaX; JejaTb IPE3CHTALNIO
pE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00pPaTOPHOM pabOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MTPOCKTA);

yMEeHHS Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
NO3HABaTEeJIbHOM U HMCCIIEOBATENbCKOM  JIEATENbHOCTH TNpPU  PELICHUU
BO3HUKAIOIIMX MpoOJEeM Ha OCHOBE yu€Ta OOLIMX WHTEPECOB U COTJIACOBAHUSA
no3uIii (00cykaeHus, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHALIH S
COBMECTHBIX JEHCTBUM, ONPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PeryJsiTuBHbIEe YHHBepcaibHble YueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENATh LEIN AEATEIbHOCTH, MIIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh U TPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BHIOUpATh Harbosee 3PGeKTUBHBIE CIIOCOOBI PEIICHUsS YYCOHBIX U
MO3HABAaTEJIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBI  aJITOPUTM  JEUCTBUUW NPU BBINOJHEHUU 33JaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIIHAX,
OIICHHMBAaTh COOTBETCTBHE IOJYYCHHOTO pE3yJbTaTa 3asBICHHON e, YMEHHE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIpeIjlaraéMble B YCIIOBUU 3aJaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTEIHHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (¢enepaiibHOH pabdodeil mporpaMMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMHUCS Hay4dHbIC 3HAHWS, YMEHHUS U CHOCOOBI
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NEWCTBUM, BHUABI JIEITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlluM, MPEoOpPa30BaHUIO M TMPUMEHEHHIO B Pa3IWYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K xoniy oOydenus B 8 Kkiacce npeamMeTHbie pe3ylbTaThl HA 6a30BOM YPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAas Macca,
MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHNHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIECHb
OKHUCJICHHS, XUMHUUYECKas peakius, KiacCu(UKAIuUs peakluid: peakinu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUs, pPEaKUUU 3aMEILICHUs, peaKuuu
0OM€Ha, AK30- U 3HJIOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P(EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIA CJIOW aroMa, aToOMHas OpOUTallb, PaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpPHAs KOBAJICHTHasl CBS3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO) CHUMBOJHUKY JUIsl COCTaBJieHUS (opmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJICHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb  OKUCIEHUs  BJEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KIACCy COEIMHEHHMH 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGCHTHAasT W HMOHHAs) B
HEOPTraHWYECKUX COCIUHEHUSX;

e packpeiBaTh cwMmbIci Ilepuonnueckoro 3akonHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxeHus B Ilepumonuueckoi cucreme,
3aKOHOB COXPAaHEHHs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuoamueckoit
CUCTEMbl XMMHMYECKHX JJEMEHTOB: pa3inyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIlIMe MEPUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HUMEIOTCS B
tabmuie «llepuomnueckas cucreMa XuMU4Yeckux odnemeHtoB J[. .
MenzeneeBay € YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIO 3JIEKTPOHOB
U PaCTIPEIEIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAHUYECKHUE BEICCTRA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIHME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPkKAAs OMUCAHNE IPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEI[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIIEPAIlMH MBICTUTCIIBHON NEATeILHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHUE, 000OIIEHHE, CHCTEMATH3allMIo, KiIacCU(UKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJIs1 U3YYCHHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €eCTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAONIOACHWE, W3MEpPEHHE, MOJCIUPOBAHHE, JKCIICPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeoOBaTh  NpaBWIaM  TOJb30BaHUS ~ XUMHUYECKOM  TMOCYyAOH U
7abopaTopHbIM  000pYy/IOBaHHMEM, a TakXKe TMpaBHiaM OOpalleHHusl C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUIO W COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEAECITEHHOM MAacCOBOW J0JIEH PAaCTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHWIO PACTBOPOB MIEIOYEH M KUCIOT C TIOMOIIBI0 HHANKATOPOB
(ytakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonity oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacCKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHX IOHATHW: XHMHUYECKHUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYEeCcKas CBA3b, TEIJIOBOU 3 ekt
peakuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALMA, PEAKLIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U
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HEOOpaTUMBIE PEaKINK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIh,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
alnoTponusi, aM(pOoTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKas pemiéTka, KOppo3Hs METaslioB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKUHUH, TMPEIETbHO AOIMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSATUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJB30BaTh XHUMHUYECKYI0O CHUMBOJIMKY JUIsl cOCTaBieHUs (opMmyin
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHMHM 1o (opmyiiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHasl, WOHHAs, METaUIMYecKas)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO0 XUMHUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUM, THUI KPUCTALIAYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBAaTh W XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuoauyeckoil CHUCTEMbI XMMHUYECKHX DJIEMEHTOB:
paznuyaTh MOHATHS «IJIaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», mansie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEpUOAWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sijapa, oOIIee YHCIO0 DJJIEKTPOHOB H
pacmpeqieieHde WX 0 JJEKTPOHHBIM  CIIOSIM), OOBSACHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB JJIEMEHTOB U WX COCAUHEHUW B
npezjenax MajiblX NEPUOIOB U TIIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy U COCTaBYy YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO0 TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX ypaBHEHUHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
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oOMEHa, ypaBHEHUS peaklMid, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKluin
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPANIEHUNH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBWja  MOJb30BaHHUA  XUMHYECKOW  MOCyAOM  H
7abopaTOpHBIM  O0OpPY/IOBaHMEM, a TaKKe IMpaBuUja OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH [0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO W COOMUpPAHHIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYEeCTBCHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uonu-, kapoonart-, ¢docdar-, cunmukar-, cyiabdar-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHHUS YW HWOHBI M3yYEHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OMEPAlUA MBICITUTEIHHONU JESITEILHOCTH — aHAJU3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEMATHU3allhi0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYEHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAYYHBIC€ METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHHUE, SKCIEPUMEHT (pEaIbHBIA U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBO 4acoB
Ne HaumeHnoBaHue pa3ejioB U DuiekTpoHHbIe (11U POBHIE)
KoHTpoJsbHbIe IIpakTHyeckune
n/n TeM MPOrpamMMbl Bcero odpa3oBaTebHbIE pecypchl
padoTsbI padoTsbI
Pa3neun 1. [lepBoHayajibHbIe XUMHUYECKHE MOHATHS
XuMus — BakHas 00J1aCcTh
€CTECTBO3HA
11 TECTBOSHAMI M 5 2 https://m.eds00.ru/YNVIX660G
HpaKTquCKOH NCATCIIBHOCTHU
yeJloBeKa
B
1.2 CHICCTRA M XHMITACCKHC 15 1 https://m.eds00.ru/ONNXR1VFQ
peaxum
Wroro mo pazneny 20
Pa3jnen 2. BaxkHelilue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
Bo3s . Kucnopox. ITo e
2.1 AYX. BHCTOPOR T 6 https://m.eds00.ru/D5BORTY30
00 okcugax
B JIT
2.2 O/IOPOAL. LIOHATHE 0 8 1 https://m.eds00.ru/5D61JZ6PS
KHACJIOTaX U COJAX
Boma. P JIT
2.3 ona. Pactsoper. Towstue 00 5 1 1 https://m.edsoo.ru/M13I15KJBM
OCHOBAaHUAX
OCHOBHBIE KJIaCCEI
2.4 . 11 1 1 https://m.eds00.ru/0T5A5SMOWT
HeopFaHI/I‘IGCKI/IX COCIMHCHNU
Hroro no pazneny 30

Paznen 3. llepnoauuecknii 3akon u [epuoanueckasi cucrema xumudeckux yaeMentoB /I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsizb. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu
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https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoauueckuii 3aK0H U
[Tepuoanueckas cucrema

3.1 XUMHYECKUX 3eMeHToB []. 1. 7 https://m.edso0.ru/TCBIBVWFZ
MenneneeBa. Ctpoenue
aToma
XUMHYECKasi CBSI3b.
3.2 OKHCIIUTEIILHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTEJIBHBIE PEaKIIUU
Wroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoaudecTBO 4acoB

JJeKkTpoHHbIE (IU(PPOBHIE)

Ne n/mm Konrtpoasubie | IIpakTHuyeckue
NMPorpaMmbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThbI
Pa3nen 1. BemecTBO M XMMHYECKHE PeaKIIun
[ToBTOpEHUE OJieHre 3HAHUH
11 PEHHE I YIIyDIICHHE SHAMHH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3JieioB Kypca 8 kiacca
O
12 CHOBHUHG JAROHOMEPHOUTH XUMIECIa 4 https://m.edsoo.ru/AFN4LWG7U
peakuuii
DIIEKTPONUTHYECKAS TUCCOLUALIUS.
13 P AReConHan 8 1 1 https://m.eds00.ru/KODURSOVV
XUMHUYECKUE PEAKIIUU B PACTBOPAX
Hroro no pazneny 17
Pasznea 2. Hemerasibl 1 MX COeTUHEHNHA
OO611as1 xapakTepucTUKa ec
2.1 THA XApaKTCEPHTTHIE XUMITICCKHX 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmnsl. ["anorenst
OO01mmas xapakTepuCTHKa XUMHUECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO61mmas xapakTepucTUKa XUMHUECKUX
2.3 anemMeHToB VA-rpynibl. A3ot, hocdhop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTMHEHUS
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yraepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHI U UX COSAMHECHHMSI
Hroro o pasneny 25
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https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. MeTaJIbI M BX COeMHEHUS

3.1 OO6u1me cBoiicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxxueiimre Metayuisl U UX COEIUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Pa3nes 4. Xumus u okpyskawomas cpeia
B
41 CLICCTEA T MATCPHATEL B AH3HH 3 https://m.edso0.r/TENBWEF7Y
YeNoBeKa
Wroro mo pazneny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBILIEE KOJIMYECTBO YACOB I10 68

[TIPOT'PAMME
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https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
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IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosmn4yecTBO 4acos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konrpoabnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThbI
[Ipenmer xumuu. Ponbs Xxumuu B
1 JKW3HU YejloBeKa. Tea u 1 https://m.eds00.ru/L62DS2CZR
BEIlIECTBA
ITo € 0 MeTo/Aax Mo
2 FUITHE O METOAAX TOSHAHMA B 1 https://m.edsoo.ru/9ZJAEW050
XUMHUH
[TpakTuyeckas padora Ne 1
«IIpaBuia paboTHI B 1200
3 P P patopi 1 https://m.edsoo.ru/L5EW4353D

1 IpUEMBI 00paIIeHus C
71a00paTOPHBIM 000PYIOBAHHEM

YucThie BEIIECTBa U CMECH.
4 . 1 https://m.edsoo.ru/6TME21F\W8
Crnioco0sl pazieneHus cMecei

[TpakTuyeckas pabora Ne 2

5 «Paznenenue cmeceii (Ha mpumepe 1 https://m.edso0.ru/K3LSSMCRY
OYHUCTKHU TTOBAPEHHON COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMUYECKHUE DIIEMEHTBI. 3HAKU

7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4ADNAX
AIIEMEHTOB

8 [IpocTble U clIoKHBIE BEILIECTBA 1 https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJISIPHOE YUYE€HUE 1 https://m.edsoo.ru/IMOBJ3QZ5

10 3aKOH OCTOSIHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496FX6
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BellecTB. XUMHueckas popmyia.
BanentHocTts aTOMOB
XUMHUYECKUX 3JIEMEHTOB

11

OtHOCUTENbHAA aTOMHAsI Macca.
OTHOCHUTENBHAS MOJISKYJISIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHUU

https://m.edsoo.ru/GHV58QMVE

13

KonnuecTso BemecTsa. Moiib.
MousipHas macca

https://m.edsoo.ru/368UNL5Y 2

14

duznyeckue 1 XUMHUUYECKHUE
SIBIICHHS. X IMHYCCKasI peaKkuuAg

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku 1 ycaoBuUs MPOTEKAHUS
XUMHYECKUX PEAKIUI

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHHUS MaCChl
BelIecTB. XMMUYCCKHE YPaBHECHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrancnenus KoJImuecTBa, MacChl
BEILIECTBA 10 YPABHEHUSAM
XUMHYECKUX PEAKINN

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanus XuMu4ecKux
peakuuii (CoeAMHEeHNU ,
pas3oKeHus, 3aMEIICHHS,
o0OMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4YEHBIN-
sHuKIoneauct. O0o00IIeHNE U
cUCTEeMaTH3aInsI 3HaHUH

https://m.edsoo.ru/P1IWARH3AB

20

KonrtponsHas padora Nel mo teme
«BemecTBa n Xxumuueckue

https://m.edsoo.ru/ON62SNERU
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https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

pCaKuuun»

21

Bo3nyx — cMech razos. Coctan
Bo3ayxa. Kucimopog — snemeHT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnueckue 1 XUMHYECKHE
CBOMCTBA KKCIIOpo/a (peakiuu
okucicHus, ropenue). [Torstre
00 okcHumax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bl MoTyYeHus Kuciaopoaa
B J1JaOOpaTOpUH U
poMebIIieHHOCTH. [IpruMenenue
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoi 3ppekT XxuMuIecKon
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHU,
9K30- U SHJOTEPMUYECCKUX
PpeaKIusIX

https://m.edsoo.ru/PNMKJZHKX

25

TornuBo (HedTh, yroib U METaH).

3arpsi3HeHue BO3/lyXa, CIOCOObI
€ro MpeoTBpalleHHs

https://m.edsoo.ru/USNY5UUW2

26

ITpakTryeckas padora Ne 3 o
teme «Ilomyuenue u cobupanue
KHCJIOPOJIa, U3YYEHHUE €T0
CBOWCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopox — snemMeHT u mpocroe
BeliecTBO. Haxoxxnenue B
MpUpoJie

https://m.edsoo.ru/WD392ACWB

28

duzndeckre 1 XUMHYECKHE

https://m.edso0.ru/0SZ28459R
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https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBolcTBa Bojiopoa. [ IpumMenenue
BOZIOpOJIa

29

TlonsaTue o0 KUCIIOTax U COJIAX

https://m.edsoo.ru/TMWNIVC43

30

CrocoOBbI OTy4YeHUsI BOJOPOA B
naboparopuu

https://m.edsoo.ru/C9TO9UCIP

31

[Ipaktuyeckas padora Ne 4 o
teMe «llonyuenue u cobnpanue
BOJOPOJia, U3yUEHHE €TI0
CBOMCTB»

https://m.edso0.ru/SS3WAX33K

32

ModnsipHbIii 00bEM ra30B. 3aKOH
ABoraapo

https://m.edso0.ru/M3KS0O10DQ

33

Brruncienusa o0béMa, KOJIMYECTBa
BEILIECTBA ra3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WM
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brrunciaenus o0bEMOB ra3oB 110
YPaBHEHUIO PEAKLIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

https://m.edsoo.ru/9TQ8AXABY

35

dusnueckue U XUMHYECKUE
CBOICTBAa BOJIbBI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauuii. [Toustue 00
WHAMKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopa xak pacTBOpUTEIb.
HacpleHHble 1 HEHACHIILIEHHBIE
pactBopsl. MaccoBas 1o
BELIECTBA B pacTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas pad6ora Ne 5 o

https://m.edsoo.ru/WXUKPAUOA
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https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teme «lIpuroroBieHne pacTBOpPoOB
C onpenesIEHHON MacCOBOM J0JIei
PacTBOPEHHOTO BEIIIECTBAY

39

KonTponbnas padora Ne2 o reme
«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/JM7935DRY

40

Oxcupl: cocTaB, Kiaccupukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJJINAY

41

[Tonydyenue u XxuMu4ecKue
CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHJIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
Kiaccu(uKaius, HOMCHKIATypa

https://m.edsoo.ru/5U397HU5C

43

[Tonydenue u XxuMu4ecKue
CBOMCTBA OCHOBAHUH

https://m.edsoo.ru/GD9A28ROE

44

KwucnoTsr: cocras,
KiaccuduKalus, HOMEHKIaTypa

https://m.edsoo.ru/Q6U4WEBK?

45

[Tonyuyenune u Xumuyeckue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpeaHue): HOMEHKIIATypa,
CHOCOOBI TOTyYeHUs, XUMHUECKHE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas padora Ne 6.
PemeHHe 3KCHepI/IM€HTaJ'IBHI)IX
3aj7a4 1o Teme «OCHOBHEIC
KJIACChl HEOPTAHUYECKUX
COCIUHEHUIN

https://m.edsoo.ru/58D13JF7V

48

I'eneTmueckas CBSI3b MCXKIOY
KJIaCCaMH HCOPIraHUYCCKUX

https://m.edsoo.ru/YDS6ZRE31
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https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
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https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COEIMHEHUN

49

O000111eH1E U CUCTEMATU3 AL
3HAHUU

https://m.edsoo.ru/STBUOEEYN

50

KonTponbhas pabota Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX COeTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

o1

[TepBbie MONBITKH
KJIacCU(UKALUU XUMUYECKUX
anemeHToB. [lonsiTue o rpynmnax
CXOJTHBIX JIEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Tepuoanueckuii 3aK0H U
[Tepuoanueckas cucremMa
XUMHUYECKUX djiemeHToB /I, W.
Meneneena

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuonsl, rpymnmsl, DOArPYIIIbI

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue aromoB. CocraB
aTOMHBIX sifiep. M3oTors!

https://m.edsoo.ru/IMUDOMR5H

55

CrtpoeHue 31eKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
[Tepuoanueckoii cucremsl 1. 1.
Menneneena

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 €ro MOJIOXKEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menpeneesa

https://m.edsoo.ru/Y 1P04OMDX

57

3nauenue [lepuonnyeckoro
3aKOHaA IJId pa3BUTHA HAYKH U
npaktuku. J[. 1. MenneneeB —

https://m.edsoo.ru/SZD8XEQOP
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https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
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https://m.edsoo.ru/SZD8XE00P

Y4EHBIN, IEAAror U rPaKIaHIH

PeseprubIil ypok. O6001ICHIE 1
cUCTEeMaTH3aIus 3HAaHWH /

58 . 1 https://m.edsoo.ru/ZCQTRP08Y
Bcepocculickas nposepoyHast
pabota
KonTponbnas padora Ne4 o reme

C . X

59 (- TpoCHHE aToMa . HMITHeCKad 1 https://m.edsoo.ru/FTIZF99WF
cBs13b» / Beepocceuiickas
IpoBepoYHas padoTa
DIEKTPOO aTeJIbHOCTH aTOMO

60 AICKTPOOTPUIATEILHOCTE ATOMOB 1 https://m.edso0.ru/HZA110EDS
XUMHAYECKUX IIEMEHTOB

61 HMonnas xumnueckas cBSI3b 1 https://m.edso0.ru/3SY1RJIKVI
Kosanenrnas mmo a

62 BATICHTHAA MOTHPHAd 1 https://m.eds00.ru/EOL 3MT2AE
XUMHUYECKAS CBA3b
K

63 OBAICHTHAA HEMOJpHAA 1 https://m.edsoo0.ru/9YVR3FUXI
XUMHUNYCCKas CBA3b

64 CrerneHnb OKUCIEHUS 1 https://m.edsoo0.ru/RA6CVXM66
0 -

65 KHCTTENRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEIIbHBIC PEAKIHU

66 OKUCIUTENIN YU BOCCTAHOBUTEIIHN 1 https://m.eds00.ru/QPS46Z5PU
PesepBHelit ypok. O600111eHNE 1

67 CHCTEMATHIAII SHATMIH HO TEME 1 https://m.edsoo.ru/4ARH7M35NF
«CTtpoeHue aroma. XuMudeckas
CBSI3b)
Pese % . 00600

68 PBHBIH YPOK ° IUHCHHG 1 1 https://m.edsoo.ru/7DNRBZ948
cucreMarui3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ZCQTRP08Y
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I[TPOT'PAMME
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9 KJIACC

Ne
n/u

Tema ypoka

KoaudecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTnuyeckue
padoTbI

Jlara
U3yYeHUs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

[Tepuonuueckuii 3aK0H.
[Tepuoanueckas cucrema
XAMHYECKUX 31eMeHToB /1. 1.
MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX JIEMEHTOB
MEPBBIX TPEX NMEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanms u
HOMEHKJIATYpa HEOPTaHUYECKUX
BEIIECTB

https://m.edsoo.ru/WTO1IWRA20Q

BI/II[BI XHUMHYECKOU CBS3H M THUIIBI
KpUCTATNIMICCKUX pGHIéTOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponsnas pabota Nel o
teMe «IloBTOpeHue u
yri1yOjaeHue 3HaHUH OCHOBHBIX
pa3nennoB Kypca 8 Kiacca»

https://m.edso0.ru/J4X8ZN212

Knaccudukanms XuMuaeckux
peaKuuii 1o pa3IMYHbIM
MPU3HAKAM

https://m.edsoo.ru/X8XAE7E2]

ITonsaTHE O CKOpOCTH
XUMH4YECKOH peakuuu. [lonstue
0 TOMOT€HHBIX U T€TEPOTrE€HHBIX
peaKImsax

https://m.edsoo.ru/6VLXCYY7N
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IloHsTHE O XHMHYECKOM
paBHOBecun. DakTopswl,
BIIMSIIOIIME HA CKOPOCTh
XMMHYECKON PEaKIuu 1
MOJIOKEHNE XMMHUYECKOTO
paBHOBECHsI

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEBHO-
BOCCTAHOBUTCJILHEBIC pCaKLII/II/I

https://m.edso0.ru/648V11026

10

Teopus 3eKTPOTUTHIESCKOM
mucconuanyu. CUIbHBIE U
ci1a0bIe AIEKTPOITUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHble ypaBHEHN peakui

https://m.edsoo.ru/\VN2SBIN1R

12

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHU B CBETE
MpeJCTaBICHUN 00
3IEKTPOJIUTUYECKON
JUCCOLMALINU

https://m.edsoo.ru/8HH81YVXI

13

XnMHYeCcKre CBOCTBA CoJIieii B
CBETe MpecTaBIeHu 00
ANEKTPOJIUTUYECKOU
JIUCCOIAAIIHN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTue o0 ruaponU3e conen

https://m.edsoo.ru/9JFRAVESW

15

O0001IEeHNE U CUCTEMATU3 AL
3HAaHUU

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTnueckas padora Ne 1.
«PernieHne sKcriepuMeHTaIbHBIX
3a1a9»

https://m.edsoo.ru/7VXTFHIT4

17

KonrtponsHas padora Ne2 no

https://m.edsoo.ru/9RKLZDNUX
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https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DJIEKTPOIMTHIECKAs
JUCcoLranus. XMMAYECKUE
pPEaKIMK B pacTBOPAX)»

18

OOm1ast xapaKTepUCTHKA
raJoreHoB. XUMUYECKUE
CBOKCTBA Ha ITPUMeEpE XJIopa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopoa. ConsiHast
KHCJIOTa, XAMHUYECKUE CBOMCTBA,
IOJIY4YCHHUEC, IPUMCHCHUC

https://m.edsoo.ru/CWVSHCD2M

20

[IpaxTuueckas padora Ne 2 o
teme «[lomydenue consHoi
KHUCJIOTBI, U3y4EHUE €€ CBOMCTB)

https://m.edsoo.ru/PVEXIYWEG

21

Brruunciienus o ypaBHEHHSIM
XUMHYCCKHUX PEaKIIUH, SCIIn
OJIMH M3 PEarcHTOB JaH B
H30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO11ast XxapakTepucTUKa
a1eMeHTOB VIA-rpynnsl

https://m.edsoo.ru/\VMWKERSEP

23

AnnoTponHble MOAU(pUKALIUN
cepnl. Haxoxenue cepol 1 €€
COEMHEHHH B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBomopo1, CTpOEHHUE,
(1)H31/I‘-I€CKI/I€ U XUMHNYCCKHUC
CBOMCTBa

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuppl cepol. CepHasi KHCIIOTa,
(1)I/ISI/ILIGCKI/IG U XUMHUYCCKUC
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1
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https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XMMHYeCKUe peaKilnu, JISKaIue
B OCHOBE ITPOMBIIIIICHHOTO
croco0a MoTy4eHus CepHOU
KUCJIOTBL. XUMUYECKOE
3arpsi3HEHNE OKPYXKAIOIIeH
Cpebl COeTMHEHUSIMH CEpPBI

https://m.edsoo.ru/H7FT3NON4

27

Brlunciienre MaccoBOM 10U
BBIX0/1a TIPOJIYKTa PEAKIIUH

https://m.edsoo.ru/HSJE186WN

28

OOw1ast xapakTepucTHKa
2J1eMeHTOB VA-rpynimsl. A30T,
pacrpocTpaHeHHE B IIPUPOJIE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/\WVAHRMB976

29

AMMuak, ero Gpu3NYECKUe U
XUMHYECKHE CBOICTBA,
MOJIyYeHUE U TIPUMEHEHHUE

https://m.edsoo.ru/HZAYESF13

30

[TpakTuyeckas padora Ne 3 o
teme «llonyuenne ammuaka,
M3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/JORP64IFJ

31

A3oTHAas K1CI0Ta, e
(1)H3H‘-I€CKI/I€ U XUMHUYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanne HUTPATOB U
COJIEHl aMMOHUS B Ka4eCTBE
MUHEPAIBHBIX YI0OPEHUIA.
XHUMUYECKOE 3arpsI3HEHNE
OKpY>KaroIlEel Cpe/ibl
COETMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB
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https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

33

docdop. Oxcun pochopa (V) u
dbocdopnas kuciora,
bu3nvecKue 1 XUMUYCCKUE
CBOMCTBA, IIOJIy4CHUE

https://m.edso0.ru/GDQJSO3WP

34

Hcnons3oBanne dhochaTos B
KauecTBE MUHEPATbHBIX
ynoOpeHui. 3arps3HeHne
MIPUPOIHOH cpeabl pochaTamu

https://m.edsoo.ru/UAZ3HUGB5V

35

Yrnepon, pacipocTpaHeHUeE B
npupoje, GU3HIECKue U
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcuppl yriaepona, ux
bu3MUECKHe U XUMHYECKHE
CBOMCTBA. DKOJIOTUYECKHE
MPOOJIEMBI, CBSI3aHHBIC C
okcuzom yriepona (1V)

https://m.edso0.ru/OXQAPGNCF

37

YroapHas KUCIIOTa U €€ COJIU

https://m.edsoo.ru/OHQHD6IPA

38

[IpaxTnueckas padorta Ne 4 o
teMe "[lonydyenue yriekucioro
raza. KauecTBeHHas peakuus Ha
KapOoHaT-MoH"

https://m.edso0.ru/G2HZXQGC8

39

[TepBoHavasbHBIC TOHITHS 00
OPraHMYECKHX BEIIECTBAX KaK O
COCAMHEHHUSX YIJIepoa

https://m.edso00.ru/30T12109Z

40

KpCMHI/Iﬁ 1 €ro COCAUHCHUA

https://m.edsoo.ru/75JXNH0I18

41

[IpakTnueckas padbora Ne 5.
Pemenue sxcrniepuMeHTaIbHBIX
3a11a4 110 TeMe «BakHenmue

https://m.edsoo.ru/O7ES8DOD7Z
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https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
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HEMCTaJJIbI U UX COCIUHCHUA»

42

Kontponsnas padora Ne3 mo
TeMe «Ba)xkHene HeMeTauIbl U
HUX COECIUHEHUS

https://m.edso0.ru/S85J9UGH3

43

OOw1ast xapakTepUCTHKa
XUMHNYCCKUX JICMCHTOB —
METaJIJIOB. MeTaiinyeckas CBA3b
1 MCTAJIJIMYCCKas1
KPUCTaJUIMYECKasl PELIETKA.
du3nyecKue CBONCTBA METAIIIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHUYECKHUE CBOVICTBA
METAJIOB. DJIEKTPOXUMHUYECKUI
PsI HAIPSDKEHUN METAJUIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue cnocoObl MoTy4eHust
MeTanoB. CiutaBel. BeruncieHus
M0 YPaBHCHHUSM XHMUYCCKHX
peaKuuii, €Cliv OJIUH U3
pEeareHToB COAEPKHUT MPUMECH

https://m.edso00.ru/G54GDQI2D

46

IlonsTue o KOppO31uu METAJUIOB

https://m.edsoo.ru/4AFIGDOWOW

47

I[{enouHbIC METAIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/II[I)I W TUAPOKCHUABI HATPHUA U
Kajliusa

https://m.edso0.ru/Q4DX0G3U9

49

[enouHo3eMeNbHBIC METAIITBI —
KaJILIIUHA ¥ MarHui

https://m.edsoo.ru/REOCDY0K6

50

Baxnenmme coemmHEHUS
KaJIbIUs

https://m.edsoo.ru/CJR96CMZA

51

O0001IeHrE U cUCTEMATU3 AU
3HAHUU

https://m.edsoo0.ru/O5PXGGI1BE
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https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
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https://m.edsoo.ru/O5PXGG1BE

52

JKECTKOCTH BOMIBI U CITOCOOBI €€
yCTpaHEHUs

https://m.edsoo.ru/WFMBFTTTP

53

[Ipaktuyeckas padota Ne 6 mo
TeMe "JKECTKOCTH BOJLI U
METO/]Ibl €€ yCTpaHEHUs"

https://m.edsoo.ru/NFIROKB8J

o4

AJITOMUHWI

https://m.edso0.ru/92J8RD1TV

55

AmMdoTepHbIe CBOHCTBA OKCHIA U

THIPOKCUIA

https://m.edsoo.ru/NI5K110J5

56

Keneso

https://m.edsoo.ru/F20NJR5SR

57

OxcuIbI, THAPOKCUIBI U COJTH
xenesa (I1) u sxenesa (III)

https://m.edsoo.ru/IRTUBLAMP

58

O000111eH1E U CUCTEMATU3ALIHS
3HAHUU

https://m.edsoo.ru/NAON6HGKZ

59

[IpaxTuueckas padora Ne 7.
Pemrenue sxcnepuMeHTaIbHBIX
3aja4 no teMe «BaxHeuIme
METAJIIbI U UX COCTUHECHUS)

https://m.edso0.ru/ZN7G0QSMX

60

Boruncnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COACPIKUT
npuMecH. Beranciaenus
MacCOBOM J0JIM BbIXO/a
IIPOJYKTA PEAKINH

https://m.edsoo.ru/AYD2HE5S1Y

61

O00011IeHIE ¥ CUCTEMATHU3AIIHS
3HaHUH

https://m.edsoo0.ru/B8T9VTKOP

62

KonrtponsHast padora Ne4 o
TeMme «BaxHennme MeTasuisl 1

https://m.edso0.ru/703C804GN
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https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
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UX COCAUHCHUS)

BemwectBa u marepuassl B

63 . 1 https://m.eds00.ru/OFI32JMT0
IIOBCCAHCBHOU KXNU3HHU YCIIOBCKA
X

64 HMHICCKOE SATPASHERHC 1 https://m.eds00.ru/9ANGYEYOI
OKpY>KaroIIel cpe/Ibl
P

65 OJIb XHMHUH B pEHICHHH 1 https://m.edso0.ru/18Q203Y 28
HKOJIOTHYECKUX MPOOIeM
P i . 00600

66 C3CPBHBIH YPOK. LJOODIICHHE I 1 https://m.eds00.ru/DT1BAS5U4
cucreMarnl3anus 3HaHNU
P i . 0600

67 CACPBHRH YPOI. LhOb cHIe o 1 https://m.eds00.ru/P52TIZNXV
cucreMarnl3anus 3HaHNU
PesepBHeIit ypok. O0001ICHNE 1

68 . 1 https://m.eds00.ru/TMK36TJZG
cucreMaTrui3anusa 3HaHuu

OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBHOMN ITPOT PAMMBbI

8 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p33OBaTeJ'II)HOI71 nmporpaMmsbl OCHOBHOTO 001ero 06p330B3HHﬂ

1

ITo Teme: «HepBOHa‘laJ'ILHHe XUMHNYCCKHEC ITOHATHA»

11

pacKpblBaTh CMBICI OCHOBHBIX XHUMHYECKHX [MOHSATHI: aToM,
MOJIEKYJ1a, XHWMHUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMeECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT AaTOMHas M MOJEKYJIspHas Macca, KOJUYEeCTBO
BELIECTBA, MOJb, MOJIIpHAash Macca, MaccoBas A0S XMUMHYECKOTO
JNIEMEHTa B COEJAMHEHUHU, MOJISIPHBIN 00BEM, XMMHUYEcKas peakuus,
KIaccupuKanus — peakiuid:  peakluu  COCIUHEHUsS,  PEeaKIuu
pa3NoKeHUs, peaklMd 3aMelIeHUs, peakuuu oOMeHa, 53K30- W
SHJOTEPMUUYECKHE PEAKIMH, TEIIoBOM A(QPEeKT peakiuu, pacTBop,

MaccoBas JI0JIs BelIecTBa (MPOIEHTHAs! KOHIIEHTpAIlUsi) B pacTBOpE

12

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATUU H

IMPUMCHATH OTU MMOHATHSA IIPU OIMMMCAHUHN BCIICCTB U UX HpeBpaHIGHI/II\/II

13

HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY ISl COCTaBieHUs (hopMyn

BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIICCTB,
MOCTOSIHCTBA COCTAaBa, ATOMHO-MOJICKYJIPDHOI'O  YYCHUS,3dKOHA

ABorazipo

15

OIpPEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJIacCU(UIUPOBATh XMMUYECKHE peakuuu (M0 YHCIy U COCTaBy

Y4acTBYIOLINX B PEAKIIMH BELIECTB, M0 TEMJIOBOMY 3D (DEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYKO MOJICKYIIAAPHYIO W MOJISIPDHYIHO MACChI

BCIICCTB
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18

BBIUUCIISTH MAcCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMEHTa Mo ¢opmyre

COCIMHEHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B PaCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METOJIbI MO3HAHUS — HAOIIOJCHHE,
U3MEpEeHUEe,  MOJCNUpPOBAaHHE,  OSKCIEpPUMEHT  (peajbHbIi U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme MpEaACTAaBUTCIIN HCOPraHUYCCKUX BECIIECCTB»

2.1

PaCKpbIBATb  CMBICII  OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: OKCHun,

KHCJ10Ta, OCHOBaHHEC, COJIb

2.2

OIPECACIIATh IMPHUHAIC)KHOCTE BEIICCTB K OHpCI[eJIéHHOMy KJI1accy

coequHeHui o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPTaHNYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMHCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB PA3IMUYHBIX KJIACCOB, MOATBEPXkAas OMHCAHHUE IpUMEpaMu

MOJICKYJIISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX pCaKHI/Iﬁ

2.5

IIPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OoT HuX
Ka4YCCTBCHHOI'O COCTaBd, BO3MOHOCTH IIPOTCKAHUA XHUMHYCCKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh MpaBUJAM MOJBb30BAHUS XUMHUYECKOM TOCYAOH H
nabopaTOpHBIM O00OpYIOBaHHEM, a TAKXKe IMpaBHJIaM OOpaIieHus C
BEILIECTBAMH B COOTBETCTBHUM C HWHCTPYKUUSMH I10 BBINOJHEHUIO
a0OpaTOPHBIX XUMHUYECKUX OMNBITOB IO TMOJYYEHHUIO M COOMPAHHIO
ra3o00pa3HbIX BEmIeCTB (BOJOPOAA M KHUCIOPOJAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM pacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATH U MIPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIEJOYEH U KHUCJIOT C TOMOIIBIO

UHAUKATOPOB (JIakMycC, (heHOIPTATEHH, METUIOPAHXK U IPyTHUE)

2.7

IIpOBOAUTDH paC‘-IéTLI 10 YPaBHCHUIO XHUMHUYECKOH pcaKkunun

[Io Teme: «llepmognueckuit 3akoH u Ilepuogmyeckas cucrema
xumuueckux snemeHtoB [[. M. MengeneeBa. CTpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSATHI: sIpo aToma,
JIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTaldb, paauyc aroma,

XUMHYCCKAad CBA3b, IOJSPHAA MW HCIOJAAPHAA KOBAJICHTHASA CBA3b,
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OJICKTPOOTPULATCIIBHOCTh, HWOHHAsA CBA3b, HOH, KaTHOH, aHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OIKCHIBATh U XapaKTepH30BaTh TaOnmmuHyro ¢Gopmy [lepuonndeckoii
CUCTEMBl XHMHYECKHUX DJJIEMEHTOB: pa3lindyarTh TIOHSATHS «TJIaBHAs
noarpynmna (Arpynma)» u «mmobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJBIIHNEY» IIEpHUOAbL

3.4

packpeiBaTh cMbica I[lepuoamdeckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATh NOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT uX mnoJjiokeHus B Ilepuogmueckon

CUCTEMC

3.5

COOTHOCHUTDB O603Ha‘IeHI/I${, KOTOPBIC HUMCIOTCA B Ta6J'H/II_[e
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnzeneeBa» C YHCIIOBBIMU XapaKTCPUCTUKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apAaa  daapa, 0611_[66 YHCIIO

QJICKTPOHOB U paCHpCACIICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCACIIATh CTCIICHBb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIMHCHUAX

3.7

OTIPENEIATh BHUJ XUMHUYECKOW CBSI3M (KOBAJIGHTHAasT U HWOHHAs) B

HCOPTraHNYCCKUX COCANMHCHUAX

9 KJIACC

Kon
NPoBePsSEeMOro
pe3yJabTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJ'II)HOI71 nmporpamMmsl OCHOBHOTI'O 001ero 06p330BaHI/IH

1

ITo Teme: «BemecTBo 1 XUMUYECKAsT PEAKLIHSI»

11

pacKpbIBaTh CMBICH OCHOBHBIX XHWMHYECKUX IOHSTHH: PpacTBOD,
ANEKTPOJIUTHI, HEDIEKTPOJIUTHI, BJIEKTPOIUTHYECKAs TUCCOLMALNS,
peakiMu MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE,
oOpatumblie u HeoOpaTHUMBbIe peaxuuu,
OKHCIIUTEITbHOBOCCTAHOBUTENIBHBIE peaKiyu, OKHCIIUTEID,
BOCCTAHOBUTENIb, OKHCICHME U BOCCTAaHOBJIEHHE, aJUIOTPOIMS,

aM(OTEepHOCTh, XHMHYECKass CBs3b  (KOBaJIGHTHAs, HWOHHAaf,
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MeTaJuln4yeckasi), KpUCTaNIM4yeckas peméTka, CIUIaBbl, CKOPOCTb

XMMHYECKON peaKuuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWMHYCCKHUX MOHATHH H

MNPHUMCHATH OTU INOHATHUA IIPU ONMMCAHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON IUCCOLUALMU KHUCIIOT,
LIEJIOYEN M COJIEH, IOJIHBIE M COKpallCHHBbIE YPaBHEHMS PEaKLMH

HOHHOTr0 0OMeHa

14

PACKpPBIBATH CYHIHOCTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/If/'I

MOCPENICTBOM COCTABIICHHSI AJIEKTPOHHOTO OaaHca 3THUX peaKkIui

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIINU

Ilo Ttemam: «Hemeraiuibl U MX coequHEHUS» U «MeTaUibl U UX

COCAUMHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CHEU(PUIECKIE XUMUYECKUE
CBOMCTBAa NIPOCTBIX U CIIOXKHBIX BELIECTB, MOJATBEPXkAAasi OMNHUCAHHE
[IpUMepPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX

XMMHYECKHUX PEAKLIUN

2.2

COCTaBJISITh YPAaBHCHUS peaKuHﬁ, MOATBCPIKAAOIIUX CYIICCTBOBAHUC

TeHETUYCCKOM CBSI3U MECKAY BCIICCTBAMU PA3JINYHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHnﬁ B pas/IMYHBIX

YCIIOBUSX

2.4

CIEAOBaTh MpaBUJaM TMOJBb30BAHUS XUMHUYECKOM TOCYAOM H
nabopaTtopHbIM 000pyAOBaHHEM, a TaKXKe MpaBUiaM OOpallleHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSAMHU IO BBITOJIHEHUIO
mabOpaTOPHBIX XMMHUYECKUX OMBITOB IO TMOJTYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHUAKA U YIJIEKHCIIOTO ra3a)

2.5

IPOBOJIUTh pEaKIUH, MOJITBEPXKAAIOUINE KAayeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaua, kapbonar, ¢docdar, cuimkar, cyiabgar,
THIIPOKCUANOHBI, KaTHOHBI aMMOHWS, WOHBI M3yYCHHBIX METaJIIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB

1o Teme: «XHUMHUs U OKpY’KaroILas cpeaar

3.1

pacKpbIBaTb  CMBICI ~ OCHOBHBIX XuMHMueckux moHstuil: IIJIK

BCIICCTBA; KOPPO3UAd MCTAJJIOB
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3.2

MPUMEHITh OCHOBHBIC OICpPAIlMU MBICIIUTEIBHON JIEATEIPHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIIUIO,
BBISIBJICHHE IPUYMHHO-CICACTBEHHBIX CBS3CH — JUIA  M3ydeHUs
CBOﬁCTB BCHICCTB U XUMHYCCKUX peaKHHﬁ; eCTeCTBeHHOHayLIHbIC
METOJIbI TIO3HAHHWS — HAOJIOJCHUE, HW3MEPCHHE, MOJICITUPOBAHHE,

9KCIIEPUMEHT (peaibHbIN U MBICICHHbIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COlePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC IIOHATHUA

11

[Ipenmer xumuun. Posib XMMUU B KU3HU 4Y€JIOBEKa. XHMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITousTue o METOJaxX IMO3HAaHHUA B XUMUU. Ywucteie BC€IICCTBA U CMCCH. Cnoco0bI

paszeiieHusl cMecen

13

ATOMBI U MOJICKYJIBI. Xumuyeckne dneMeHTbl. CHMBOIBI  XUMHYECKHX

JJICMCHTOB. HpOCTLIe X CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4YCHHUC

14

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemiecTB.  OTHOcUTenbHas ~ aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHas Macca. MaccoBast 10J1s1 XUMUYECKOTO 3JIEMEHTa

B COCAMHCHHNU

15

KosmuectBo BemectBa. Moiib. MosspHast macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M YHCJIA CTPYKTYPHBIX CIUHUI] BemlecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COGI[I/IHCHI/Iﬁ

1.6

du3znyeckue M XMMHUYECKHE SBJICHHSA. XHUMHUYECKast peaKknuusa nu eé IMPpU3HAKH.
3akoH COXpPAaHCHUS MACChI BEIICCTB. XHMUYECKHUE YpaBHCHHA. KHaCCI/I(I)I/IKaI_[I/IH

XUMHUYCCKHUX peaKL{I/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0XKCHUs, 3aMCIICHUA, O6MCHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI0M, C TPaBUIIAMHU
paboTel B saboparopun W mOpuéMamMu OOpalleHuss ¢ J1abopaTOPHBIM
o0opyIOBaHWEM, W3yYE€HHE M OIHUCAaHUE (PU3NYECKUX CBOWCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHJEHCalUsl BOJbI) U
XUMUYECKHX  (TOpeHHe CBeYd, [MPOKAMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHUCJIOTOM) SIBICHWN, HAOIIOJCHWE W OIMCaHUE
NPU3HAKOB TMPOTEKAHHWS XUMHUYECKHUX peaknuii (pa3imoKeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOpHAOM Oapusi, pas3iokKeHue
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJEHUCTBHE Kelle3a ¢ PaCTBOPOM
commu meau(Il), nzyuenne cnocoboB pasaeneHus: cMeceit (C MOMOIIbI0 MarHuTa,
bunbTpOBaHME, BBIMAPUBAHUE, AUCTUIUIALNSA, XpoMaTorpadus), MpoBeICHHE

OYHCTKH HOBapeHHOfI COJIH, Ha6J'IIO}IeHI/Ie H OITMCAHUE PE3YJIbTATOB MIPOBECACHUSA
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OTBITa, HWUTIOCTPHUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOeeh

MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxwuelime npeacTaBuTeNM HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bosayxa. Kucinopox — asneMeHT M mpocroe
BemecTBo. HaxokaeHue Kuciopona B MPUPOAC, PU3NYSCKUE U XUMHUYICCKUE
cBorictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoOb
IOJIyUYEHUsl KHUCJIOpoAa B JIabopaTOpuu U MNPOMBIIUIEHHOCTU. Kpyrosopor

KUciopoa B mpupoje. O30H — ajuoTponHas MouduKanus Kucaopoaa

2.2

TennoBoil 3P PeKT XUMHUIECKON peaKIy, TePMOXUMHYECKHE YpaBHEHUS, K30~
U DHJOTEPMUYECKHE peakuuu. TOIIMBO: Yyroib U METaH. 3arpsi3HEHHE BO31YyXa,

ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CIIOs

2.3

Bonopoxa — aneMeHT u npocToe BemiecTBo. HaxoxkaeHne Bogopoaa B IPUPOJIE,
dbusznueckue W XUMHUYECKHE CBOWMCTBa, NMPUMEHEHHE, CIOCOObI MOTYYCHHUS.

Kucnore! 1 comnu

2.4

Monsipablii 006EM razoB. PacuéTsl Mo XMMHUYECKUM YpaBHEHHSIM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Boma kak  pactBopuTenb. PacTBOpBI.
HacplienHble 1 HEHACBILIEHHbBIE PAacTBOPbI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBass 101 BewecTBa B pacTBOpe. XUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUpone M B KHU3HU 4enoBeka. Kpyroropor
BOABl B IMpHUpoAE. 3arpsi3HEHUE MNPUPOJAHBIX BoJA. OXpaHa U OYHCTKA

MMPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranuyeckux coenuHeHuidd. Oxcunabl. Kraccudukanus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyromue. HoMmeHnkiatypa okcuaoB. PuU3nyecKkue M XUMHYECKUE

CBOMCTBA OKCHJIOB. I1osryueHne okcnioB

2.7

OcHoBaHHs. KJ'IaCCI/I(I)I/IKaLII/ISI OCHOBAHMI: METOUYN U HEPACTBOPUMBIC
OCHOBAHUA. HOMCHKJ'IaTypa ocHoBaHui. Pu3NUeCKue U XUMHYSCKUE CBOMCTBA

ocHoBaHui. [TonydyeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kuciaor. Ouszndeckue u
XUMHUYECKHE cBoOMcTBa KUCIOT. Psan aktuBHocTH MeTaiioB H.H. bekerosa.

HOJIy‘ICHI/IC KHUCIIOT

2.9

Comu. Homenkiarypa cosnei. @OU3MYECKHME W XMMHYECKHE CBOMCTBA COJICH.

ITomy4yenue conen

2.10

I'enetuueckas cBs3b MCKAY KilaCCaMH HCOPTraHUYCCKUX COeIMHEeHMI
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2.11

XVMMHYECKUN  DKCHEPUMEHT: KAa4eCTBCHHOE  OINpEACICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, IMOJydyeHHE, COOMpaHHe, paclo3HABAaHHE U HM3Y4YCHHE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KHCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS M MpPEKpalleHus ropeHus (l1okapa), 03HaKOMJIEHHE C
oOpa3laMu OKCHJIOB M OINMCAaHUE MX CBOMCTB, IIOJlydeHHE, COOMpaHHeE,
pacro3HaBaHUE W HW3Y4YEHUE CBOMCTB BOJOpOJa (FOpEeHHuE), B3auMMOJICUCTBHE
Bostoposa ¢ okcugoM mMenu(ll) (Bo3aMOXXHO HMCHOIB30BAHUE BHJICOMATEPUAIIOB),
HaOmroseHne oOpa3loB BEMIECTB KOJIWYECTBOM | MO, HCCIIEOBaHUE
0COOEHHOCTEH  pacTBOpEHHUS BEIIECTB C PA3IMYHON  pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOABI C MeTaUIaMU (HATPUEM M KaJIbLUEM)
(BO3MOXHO HCHOJb30BaHUE BUJECOMATEPHANIOB), OIPEAEIECHUE pPacTBOPOB
KACIOT M IIeJoYeil ¢ IOMOIIbI0 HMHIMKAaTOPOB, MCCIENOBaHHE OOpa3loB
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOJCHHE HW3MEHEHUs
OKpPacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJoued, MH3ydyeHUe
B3auMmojieiicteusa okcuga menu(Il) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT €
METaJUIAMM, PEaKUUN HEUTPAIU3ALNH, [I0Jy4EHNE HEPACTBOPUMBIX OCHOBAaHHM,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJIM, PpELICHHUE
HKCIEPUMEHTAIbHBIX 3a1ady No Teme «BaxHeilne Kiaacchl HEOPraHUYECKUX

COEeTUHEHUIN

Ilepnonnueckuii 3akoH u [lepuonnyeckas cucreMa XUMHYECKUX JJIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC pCAKIINN

31

[lepBble TOMBITKM KIACCH(PHUKAIMKM XUMHUYECKUX dJeMeHTOB. [lonstue o
rpynmnax CXOJHBIX 3JEMEHTOB (IIENOYHBIE M IIETOYHO3EMENbHBIE METAIIbI,
rajJjioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3ylT amM(dOTEpHbIE

OKCHUABI U TUAPOKCHIbI

3.2

Ilepnonnueckuit 3akoH. [leproanueckas cucreMa XUMHYECKUX 351eMeHToB [1.1.
Menneneesa. Kopotkonepuonnas u JUTMHHOTIEPUOHAS (bopMbI
Ilepponnueckoir cucreMbl XUMHuYecKuX odnemeHToB J[.M. Menneneesa.
Ilepuonbr u rpymnmbl. PU3HYECKHHA CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpymniibl 3JIEMCHTA

3.3

Crpoenune atomoB. CoctaB aToMHBIX saep. M3oronsl. DnekTponsl. CTpoeHHe
JJIEKTPOHHBIX ~ 000JI0Y4eK aroMOB TepBbIX 20 XHMHYECKHX DIIEMEHTOB

ITepnonnueckor cucrems! [I.1I. MenneneeBa. XapakTepuCcTHKa XUMHUYECKOTO
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3JIeMeHTa 1o ero nosoxxkenuto B [leprnonnueckoit cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aToOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJIMYECKUX U HEMETAJNIMYECKHMX CBOWCTB IO TpyIIaM U MepHoJaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepuoanyeckoit CUCTEMBbI XUMHUUYECKHX
SJIEMEHTOB ISl pa3BUTUA Hayku W npaktuku. .M. MenneneeB — yu€Hbld U

I'paXKIaHH

3.5

Xumuueckass cBsi3b. KoBaneHTHas (HojsipHass M HEMOJISIpHAs)  CBA3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3JIeMeHTOB. MoHHAas CBA3b

3.6

Crenenps okuciieHns. OKHUCINTEILHOBOCCTAHOBUTEIIHLHBIE p€aKknu. HpOI_ICCCBI

OKHCJICHHMS B BOCCTAHOBJICHNS. OKMCIIMTEIIN ¥ BOCCTAHOBUTEIIH

3.7

XVUMUYECKUN JKCHEPUMEHT: H3Y4eHHME 00pa3lloB BEIECTB METAIOB U
HEMETAJUIOB, B3aWMOJEHCTBHE TUAPOKCHJA LIMHKA C PACTBOPAMH KHUCJIOT H
LIEeJI0YEH, TPOBEACHUE OIBITOB, WIIOCTPUPYIOIUX IPUMEPHI OKUCINUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKquI (FOpCHI/Ie, pPCaKIu Pa3jI0KCHUAA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

BemecTBo 1 XumMmmueckas peaKnus. HOBTOpCHI/IC

11

Ilepnoauueckuii 3akoH. Ilepuognyeckas cucteMa XMMUYECKUX aneMeHToB J1.1.
MengeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX NEPUOJOB, Kallvsd, KajdblUsi M HX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JEMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUCM UX ATOMOB

1.2

CrtpoeHue BemiecTBa: BHUABl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIUIMUECKUX
pElIETOK, 3aBUCUMOCTDb CBOVCTB BEILIECTBA OT THUIIA KPUCTAJUIMUYECKOU PEILETKU
U BHUJIa XUMHU4eckol cBs3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEeXyHapoAHas W TpUBHAJbHas). XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCA K pa3IMYHBIM  KJlaccaM HEOPraHMYECKHX COEIUHEHUH,

TCHCTUUCCKAs CBA3b HCOPraHNYCCKUX BCIICCTB

13

Knaccudukanus XuMu4ecKiX peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTENeHEel OKHUCIIEHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTHUMOCTH,
0 YYacTUIO KaTauu3aTopa). OK30- U DHJIOTEPMHUYECKHE  PEaKIUH,

TCPMOXUMHNYCCKUC YPABHCHUS. Ilonsatue o CKOPOCTH XUMHYSCKOMN pcaKkunun
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14

[Tonsitne 006 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonsTue o
TOMOI'CHHBIX U I'CTCPOTCHHBIX PCAKIHAX. ITongatue 0 XUMHYECKOM PAaBHOBCCHU.
@DakTophl, BIHUSIOIMIME HAa CKOPOCTh XUMHYECKOW PEAaKIMH W TOJIOKEHHE

XUMHYCCKOI'O0 paBHOBCCHA

15

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peakuuu, 3JIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHMA C HCIIOJIb30BAHUEM METOJA

QJICKTPOHHOI'O Oananca

1.6

Teopus 2NEKTPONUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BHIAMU
xumuueckoi cBszu. Crenens auccounanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.
Peakiun MoHHOro OoOMeHa. YcCJIOBUS NMPOTEKaHWs PEeaKUMi MOHHOro oOMeHa,
IIOJIHBIE U COKpAalEHHbIE HOHHbIE YypaBHEHMs peakuuil. CBOHCTBa KHUCIOT,
OCHOBaHMH WM CoOJiell B CBeTe MpPEICTaBICHUN 00 3IEKTPOIUTUYECKON

Jucconuanuu. KauecTBeHHEBIE PCaKI Ha HOHBI. ITonsTue o TuaApoOJIn3eC coJieit

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHU KPHCTAJUIMYECKUX
pPEeIIETOK HEOPraHUYECKUX BEIIECTB — METAJIOB M HEMETauloB (Tpadura u
arMasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATpUs); MCCIEIOBAaHHE 3aBHCUMOCTH
CKOPOCTM XHMHYECKOM pEaKkIuu OT BO3JCHCTBUS pPA3IUYHBIX (HaKTOPOB;
UCCIIEIOBAaHME  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILECTB,  Ipoliecca
JUCCOLMAINY  KHCJIOT, Imenodeil u coieidl (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJEHHE ONbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
IIPOTEKaHUsl peakluii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUe BObI); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLIMi (FOpeHHEe, peaKkluu pPas3jiokKEeHMs, COCAMHEHNUS);
pacro3HaBaHWE HEOPTaHMUECKUX BEIECTB C MOMOUIbI0 KAUECTBEHHBIX PEaKLni

Ha UOHBI; PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTannel 1 UX cOe JUHEHUS

2.1

OO6mas  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CtpoeHre U pu3ndeckre CBOWCTBA MPOCTHIX
BEILIECTB — TajJoreHoB. XHUMHUYECKHE CBOMCTBAa Ha NpUMEpE XJopa
(B3auMoJIelicTBME C MeTalljlaMH, HEMeTaJUlaMH{, LIeJiodaMu). XJIOPOBOAOPO/.
ConsiHas KHCIIOTa, XUMUYECKHE CBOWCTBA, MOTy4YeHUe, NpuMeHeHue. /[leiicteue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OPraHU3M 4YesoBeKa. BakHellne XJIOpHuabl U UX

HaXO0JICHUE B IPUPOEC
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2.2

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCcoOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHne U GPu3nIecKrue CBONCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPOINHBIE MOAU(PUKAIUU
KHCIIoposia U cepbl. XUMHMUYECKHe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busznyeckue U XUMUYeckue cBoMcTBAa. OKCHIBI CEpbl KaK MpeACTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmme Kak mpencTaBUTENs Kilacca KUCIOT U crenuduueckue). XUMUYSCKUE
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO CHoco0a IMOydeHHUs] CEpHOM
kucioTel. Ilpumenenue. Conu cepHOM KHCIIOThI, Ka4ECTBEHHAs pEaKUus Ha
cynb(ar-uoH. HaxoxkneHue cepel U €€ COSAMHEHUU B TpUpOJe. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOIIEeH Cpelbl COSAMHEHUSMHU Cephbl (KHCIOTHBIE TOXKIM,

3arpsA3HCHUC BO3yXa U BO,Z[OéMOB), CII0COOBI €ro MpCAOTBpAICHUA

2.3

OO6mass xapakTepuctuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCICHHsI. A30T, paclipOCTPaHEHUE B IPUPOJIE,
¢duznueckue U xuMuueckue cBoiicrBa. Kpyrosopor azora B nmpupojae. AMMHaK,
ero (usmyeckre M XMMHYECKHUE CBOMCTBA, MoiyuyeHue u npumeHeHue. Conu
aMMOHUA, ux (1)I/I3I/I‘-ICCKI/IG u XUMHNYCCKUEC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakiysi Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, e€ MOoNydeHue,
¢uznUeckue M XUMHUYECKHE CBOWCTBa (0OIlIMe Kak MPeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Vcnonp3oBaHue HUTPATOB U CoJie aMMOHHS B
KayeCcTBE MMUHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolen
Cpezbl COeIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/1yXa, TOYBI

U BOJJOEMOB)

2.4

®ochop, amutoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHE
cBoiictBa. Oxcua docdopa(V) u dochopnas xkucnora, QuMUECKUe u
XUMUYECKHE CBOWCTBa, mojiyueHue. Vcmonp3oBanue ¢ochaToB B KauecTBe

MUHEPATBHBIX YA0OpEHHIt

25

OO6mas xapakrepuctuka smeMeHTOB I[VA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEepHBIE CTENCHW OKHCJICHUS.  YTIEpOJd, aJUIOTPOITHBIC
Moau(dUKaIMK, PacIpOCTpaHEHHE B TpUpoje, (U3MYecKHe W XUMHUYECKHE
cBoricTBa. Ancop6rusa. Kpyrosopor yriaepona B mpuposae. OKCuabl yriaepoja,
ux (Qu3nYecKkue U XUMHYECKHE CBOMCTBA, NEHCTBHE Ha >KUBBIE OPTaHU3MBI,
MOJIYYCHHUE U IIPUMCHCHHC. DKOJIOTUUECKUE HpO6J'IeMI)I, CBsI3aHHBIC C OKCHUIOM
yraepona(IV); rumore3a riao0albHOrO TOTEIUICHHUS KIMMAaTa; MapHUKOBBIN

addexr. YrompHas kuciora W €€ Ccoild, UX (PUINUECKHE M XUMHUYECKUE
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CBOIiCTBa, mojyuyeHue U mpuMeHeHue. KadecTBeHHast peakiusi Ha KapOOHAT-
noHbl. Vcmonp3oBanre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanpHbBIC MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, STWIEH, AaleTHJCH, STaHOJ, TJHMIEPHUH, YKCYCHas
kuciora). X cocraB W xummuueckoe ctpoenue. Ilonstue o Ouonormyecku
BOXHBIX BELIECTBAaX: >Mpax, ONKax, yrJeBoJaXx — M HMX pPOJM B IKHU3HU
YyejoBeKka. MarepuaibHOE €IMHCTBO OPTraHMYECKUX U HEOPraHW4eCKUX

COEIMHEHNN

2.7

KpemHuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TOJIYYCHHUE U
npumenenue. CoenuHeHus KpemMHHUs B mpupoje. OOmme mnpeacraBieHus 00
okcuge kpeMHusI(IV) u kpemHueBoii kucinotre. CHIIMKAThI, UX UCIIOIBb30BaHUE B
OBITY, MEIUITMHE, IPOMBIIUICHHOCTH. BakHEWUITNE CTPOUTEILHBIC MAaTCPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jkeie300eToH. [IpoGiiembl Oe3omacHOro

HCII0JIB30BaHUA CTPOUTCIbHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHU3HU

2.8

XUMHUECKUN SKCHEPUMEHT: H3ydeHHE 00pa3loB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHHE KAYECTBEHHBIX PEAKIMM Ha XJIOpUI-
UOHbl M HaOJIOJCHUE IPU3HAKOB WX IPOTEKAHUS; OINbITHI, OTpPaXKarollue
¢u3nyecKkue U XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEAMHEHUN (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00pa3laMu XJIOPUIOB
(rajoreHuI0B); O3HAKOMJIEHHE C oOOpa3llaMH cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalloB); HaONIOJIEHHE TIpolecca
oOyrauBaHuUs caxapa IMOJ JIeHCTBUEM KOHLEHTPUPOBAHHOM CEPHON KHCIIOTHI;
U3y4eHHe XMMUYECKHUX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KauyeCTBEHHONW peakiuu Ha cyabar-uoH U HaOIIOJEHHE MpHU3HaKa €€
NPOTEKaHUS; O3HAKOMIIEHHE C (PM3NYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa u ux
CoeIMHEHUN (BO3MOXKHO MHCIIOJNb30BAaHUE BHUAEOMAaTepUaioB), oOpa3laMu
a30THBIX U (POCHOPHBIX yNOOpEHUH; TIOdyYeHne, COOMpaHue, paclio3HaBaHUE U
MN3y4EHUE CBOMCTB aMMHAaKa; MPOBEJCHHWE KadyeCTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U ¢ochaT-uOH U H3YYEHHE MPU3HAKOB MX IPOTEKAHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHMCIIOTHI C MebI0 (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HW3YYEHHE MOJAENEH KpPUCTAIIIMYECKUX
peméTok anmasza, Trpadura, (QyiepeHa; O3HAKOMIIEHHE C  IPOLECCOM
a7IcopOIIMK PACTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YITIEM M YCTPOMCTBOM

IIPOTHBOra3a; IMOJy4YeHHe, COOMpaHue, paclo3HaBaHUE M HM3YyYEHHE CBOMCTB
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VIJIEKUCIIOro ras3a; IpOBeIEeHHWE KAyeCTBEHHBIX peakluil Ha kapOoHAT- U
CUJIMKAT-UOHBl M M3YyYCHHE MPU3HAKOB HX MPOTEKAHUS; O3HAKOMIICHHE C
OPOAYKIMEH CUIUKATHOW MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHeNIe HeMEeTaIIbl U UX COSAUHEHUI

Mertamisl 1 ux COCAMHCHUA

3.1

OO0wast XapakTepuCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
noynoxenuss B Ilepuonnueckoir cucremMe XuMHYeckux daemeHToB J[.H.
Menneneesa u crpoeHns aroMoB. CTpoeHue MeTaiioB. MeTtandeckas CBsi3b U
METAIJIMYECKAss ~ KpUCTAJUIMYECKass pPEIETKAa.  DJIEKTPOXUMUYECKUN  Psil

HaHpH)KeHI/Iﬁ METaJlJIOB

3.2

du3nyecKkue U XUMUYECKHE CBOMCTBA MeTa/uioB. OOMIME CIIOCOOBI MOTYICHHS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CriiaBsl (CTalib, YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B

6I>ITy U IIPOMBIINIJICHHOCTHU

3.3

[lenouynble MeTauibl: monoxeHue B llepmonnyeckoil cucteMe XUMHYECKHX
sanementoB [[.M. MeHnaeneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCHIIbI U
TUAPOKCHUIBI HATpUd W KaJud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIIOB M HX

COEqMHEHNN

3.4

[llenoyHno3eMenbHbIE  METaIbl MarHuii W KajdblUMi: MOJIOKEHHE B
Ilepuoauueckoit cucreme xumuueckux aaeMeHToB JI.1. MenneneeBa; ctpoeHue
MX aTOMOB; HaxoOXKJIeHWE B mnpupone. PU3HMYECKHE U XUMHUYECKHE CBOMCTBA
MarHus ¥ Kanblius. BakHeline coequHEHHs KaibIus (OKCHI, TUIPOKCHI,

coin). XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS

35

AmoMuHui: nonoxeHue B Ilepuonnueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa; CTpOCHHE aToMa; HaxoXXJAeHUE B npupoae. Ouzndeckue u
XUMHYECKHE CBOWCTBA aOMUHUS. AM(DOTEpHBIE CBOICTBA OKCHUIA U THIPOKCUIA

AJITOMUHUA

3.6

Kenezo: nonoxenune B [lepuognyeckoil cucreme XuMH4eckux 3iemeHtoB J1.1.
MeHnzieneeBa; CTpOCHHME aToMa; HaxoXAeHue B mpupoje. Dusnueckue u
XUMHUYECKHE CBOMCTBa xene3za. Okcuipl, ruapokcunbl u conu xkenesa(ll) u

xenesa(Ill), ux cocras, CBOICTBA U OTyYCHHE

3.7

XHUMUYECKUMN 9KCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaMI/1 METAJIJIOB U CIIJIaBOB,
nx (I)I/ISI/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC DPE3YIIbTATOB KOPPO3UU MCETAJIJIOB

(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPHATIOB), 0COOEHHOCTEH
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B3aUMOJICHICTBHS ~ OKCHJA KaJbIUsi ¥ HATpusi C BOAOH  (BO3MOIYKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HUCCIIEIOBAHUE CBOWMCTB >KECTKOW BO/IBI;
nporiecca TOPEHHsS Kelie3a B KHCIOpoAe (BOSMOXHO — HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAUYECTBEHHBIX PEAKIUN HA MOHBI
(MarHmsi, Kanblus, anroMuHus, nuHKa, skeneza(ll) m xenesa(Ill), memu(Il);
HaOJIO/ICHUE U OMHCAaHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATPHS,
Kaquss W Kaublus  (BOBMOXKHO — MCIOJB30BAaHHME  BHJICOMATCPHUAIIOB);
ucciie[oBaHne aM(OTEPHBIX CBOWCTB THJPOKCHIA ATIOMUHUS W THIPOKCHIA
[IUHKA; PEIICHUE KCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe «BakHeilme MeTauibl 1

HUX COCAUHCHUS»

XuMus 1 OKpYyKaromias cpcla

41

Hoseie maTepuanbsl u TexHonoruu. BemiectBa U maTepuainbl B IMOBCEAHEBHOMU
J)KU3HU 4YeJIOBeKa. XUMHUS U 3J10poBbe. be3omacHoe MCHoJIb30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBas momous Mpu XUMHUYECKUX OXKOTax M

OTPABJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TIpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxaromied cpenst [1/IK. Ponb xumun B pemieHnn 3K0I0THYECKUX MpooIieM.
[IpupoaHblE WCTOYHUKH YTIIEBOJOPOAOB (Yroib, MNPUPOAHBIA ra3, HedTh),

MPOIYKTHI HX TIepepabOTKH, UX POJIb B OBITY U IPOMBIILICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3y4yeHUEe 00pa3lioB MaTepHUaIoB (CTEKJIO, CIIJIaBbl

METaJIJIOB, NOJMMEPHbBIE MaTEPUAIbI)
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IPOBEPSIEMBIE HA OI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOUI
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NPOBEPSIEMOr0
TpeOOBaHUs

IIpoBepsiemblie TPeOOBaHMS K NIPeIMETHBIM pe3yJibTaTamM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HABAEMOCTH SIBIICHHMM NpPUPOABI, IMOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIed KyJabTyphl M IPaKTUYECKOU
JeSATEIbHOCTH YeJIOBEeKa B YCIOBHUAX COBPEMEHHOTO OOILECTBa;

INOHUMAHHEC MECTAa XUMHUHU CPCIU NPYTHUX €CTCCTBCHHBIX HAYK

12

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHLIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKHHfI; YMCHHUEC HCIIOJIb30BATh MOACIN PIRIE:

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

13

0 cdepax npodeccHOHAIbHON JIEeATEIbHOCTH, CBI3aHHBIX C XUMHEN U
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMM Ha JIOCTHXKCHUAX
XUMHUYECKON HayKH, YTO IO3BOJIMT OOYYaroLIMMCSl paccMaTpuBaTh
XMMHUIO Kak cepy cBoelt Oyayieit npodeccnoHaabHON AeATeIbHOCTH
U clenaThb OCO3HAHHBIM BHIOOP XMMHHM Kak MPO(UIBLHOTO INpenMeTa

MIpH TIepPex0/ie Ha YPOBEHb CPEeIHEro o0IIero 00pa3oBaHus

Bnanenune cucremMoll XHMMHYECKMX 3HaHUM H YMCHHUEC IMPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHHfI, KOTOpas BKJIKOYACT:

2.1

BAOXHEHIINE XUMHYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aroM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCHUTENIbHbIE aTOMHAas M MOJIEKYJsIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJb (CpeaHss), XMMHUYECKas
peakuus, peakUUu COEAVHEHHs, PEaKUMH PA3JI0KEHUS, pPEaKIHUH
3aMelIeHMs], peakluu oOMeHa, TerjaoBod 3((eKT peakuuu, 3K30- U
SHAOTEPMUUYECKUE pEAKLUU, PAacTBOP, MAccoBas JOJS XUMHUYECKOIO
AJIEMEHTA B COETUHEHUH, MacCOBas A0S U MPOLEHTHAs! KOHLEHTpaIHsI

BEIIECTBA B PACTBOPE, SIAPO aTOMA, JJIEKTPOHHBIHN CIION aTOMa, aTOMHast
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opOuTanb, paaMyc aTroMa, BAJEHTHOCTb, CTEMEHb OKHUCIIEHUS,
XUMHUYECKAs CBA3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHAs U HENOJIIpHAas
KOBaJCHTHAas  CBS3b, MOHHAs CBsA3b, METAJUIMYECKas  CBs3b,
KpUCTAJIIIMYECKasi pemérka (aToOMHas, HWOHHAasA, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAsi), NOH, KaTUOH, aHHOH, 3JEKTPOJUT U HEIIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pPEaKUUd MOHHOTO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLIMH,  OKUCIHUTEIb U
BOCCTAHOBUTENb, OKHCICHHE W  BOCCTAHOBJICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEAKIMH,
CKOpPOCTb XUMHUYECKOM peakuuu, karanusartop, I[IJIK, kopposus

MCTAJIJII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATalOlMe 3aKOHbl XHMHHU: 3aKOH COXpPAHEHHUS] Macchl,
nepuoguueckuii  3akoH J[JM. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TCOpHUHn XHUMHHU: ATOMHO-MOJICKYJIApHAst TCOpHuUs, TCOpUA

BHGKTPOHHTHHGCKOﬁ Jucconuanumn

Bnanenue ocHoBamMu XHUMHYECKOU I'PaMOTHOCTH, BKJIIO‘IaIOHlCﬁi

3.1

YMEHHUE MPaBUIIBHO UCIIOIB30BATh U3YYCHHBIE BEIECTBA U MATEPUAIIBI
(B TOM uymciae MHUHEpaJbHbIE YIOOpPEHHS, METAaUIbl M CIUIABHI,
MPOAYKTHl TepepadOTKH TPUPOAHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEILCKOM XO34HCTBE, Ha
MIPOM3BOJICTBE W TIOHMMAaHHE 3HAYEHUS JKUPOB, OEJNKOB, YITIEBOJOB
JUIS OpraHu3Ma 4yelloBeKa; yMeHHe MPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHWYCCKUX MPOHCCCOB HA OpPTraHHU3M YCJIOBCKA W OKPYKAIOLIYIO

NPUPOJTHYIO CpeLy

3.2

YMCHHUEC HUHTCTPUPOBATHL XUMHUUYCCKUC 3HAHUA CO 3HAHUAMHU OPYIUX

yu4eOHBIX TPEMETOB

3.3

HaJIMYue OmNbITa paboThl C Pa3IWYHBIMU MCTOYHMKAMHU HH(DOpMaIUU
M0 XUMHUM (Hay4yHass M Hay4dyHO-TIOMYJSpHAas JUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATb PIH(pOpMaI_II/IIO O B€IICCTBAX, HX
MMpeBpalICHUAX n MMPAKTHICCKOM MMPUMCHCHUN )51 YMCHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHoOBaMH NOHSTHMHOTO afrapara U CHUMBOJMYCCKOTO

A3bIKa XUMHH OJId COCTaBJICHUA (I)OpMYJ'I HCOPraHNMYCCKUX BCHICCTB,
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YpaBHEHUM  XUMHUYECKUX  pPEAKIUH;  OCHOBAMH  XHMHYECKOM

HoMmeHkJatypsl (IUPAC u TpuBHanbHO#)

YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B Ilepmonuueckoii

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsl sjpa, oOlee 4Yucio
AIIEKTPOHOB), paclpeesieHueM 3JEKTPOHOB [0 HHEPreTHUECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KU U KAJIbLUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 IOPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuonnueckoir cucteme (B MaJlbIX I[EPUOJAX M TJIABHBIX
MOJATPYTIIAx) ¥ AJICKTPOHHOTO CTPOSHUS aToMa
7 YMenne KiaccupuuupoBarh:
7.1 XUMHUYECKUE DIIEMEHTHI
7.2 HEOPraHUYECKHE BEIIeCTBA
7.3 XUMUYECKHUE PEaKIIuu
8 YMeHue onpeaensiTh:
81 BaJICHTHOCTh M CTENEHb OKUCICHHS XMMUYECKUX DIIEMEHTOB, 3aps
' HOHA
a9 BUJ] XWUMHYECKOH CBSI3M WM THUI KPUCTALIMYECKOH CTPYKTYpHI B
' COCIIMHEHUSX
8.3 XapakTep Cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKUCIIUTENb U BOCCTAHOBUTEIh
9 YMeHune xapakTepu3oBaTh GU3NIECKUE U XUMUYECKHUE CBOUCTBA:
MPOCTBIX BEMIeCTB (KHUCIOPOJ, O30H, BOJOpOA, Tpadwur, aimas,
9.1 KpeMHHi, a3oT, Qocdop, cepa, Xjop, HATPHM, KaJluid, MarHu,
KaJIbIIMH, ATFOMUHUM, KEJe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX pPAacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHIBI
92 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u
' III), oxcuap! yraepona (I u IV), xpemuus (IV), azota u dochopa (111
u V), ceper (IV u VI), cepuucras, cepHasi, a30THCTasi, a30THasd,
dbocdopHasi, yronbHas, KpeMHHEBas! KUCIOTa U UX COJIH)
9.3 MIPOTHO3UPOBaTh U  XapakTepu3oBaThb  CBOMCTBAa  BEIIECTB B
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3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHUA, NMPUMCHCHHUEC BCHICCTB B
3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTb MPOTCKAHUSA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIC U HOHHBIC YPABHEHMS PEaKLUi, B

10
TOM YHCIIE:
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIIUX ~ XMUMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
' (rpynn) HEOpraHMYECKHUX BEILECTB
104 MOITBEPKIAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCTATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEJIGHYIO MOJICKYJIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
' MAcCCOBYIO JIOJTF0 XHMHYECKOTO JICMEHTA B COSTUHEHUH
11.2 MAaCCOBYIO JOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHMSIM XHUMHUYECKUX PpEaKIMid U HaXOJUTh KOIUYECTBO
' BelecTBa, 00BEM U MAaCCy PeareHTOB WU MPOIYKTOB PEaKIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro To3HaHuUs  (HaOIIOIEeHHE,
121 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MTPU U3YUEHUH BEIIECTB U
' XUMHUYECKHUX SIBIICHUH; YMEHHE CQHOpPMYIUPOBaThH MpoOiIeMy H
MPEIJIOKUTH MyTH €€ peleHus
19 Oe3omacHOi pPabOTHl C XUMHYECKMMH BEIIECTBAMHU, XHUMHUYECKOU
' MoCyA0H U TabopaTOpHBIM 000PYIOBAHUEM
npaBuiiaMu 6e30mMacHOro oOpaileHus ¢ BEeIIeCTBaMH, HCII0JIb3yeMbIMH
B MOBCEHEBHOM KM3HU, IPABUIIAMU MTOBEACHUS B LIETAX COepeKeHUS
123 37I0pOBbSl M OKPYKAIOIIEH TMPUPOJHOM Cpenbl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPTAHU3MBI OMpPEIEIEHHBIX
BEIIIECTB, CIIOCOOOB YMCHBIICHUS M TPEIOTBPAIICHHUS WX BPEIHOTO
BO3/ICHCTBUSA
13 Hannuue mpakTUYecKWX HABBIKOB TUIAHUPOBAHHSI M OCYIIIECTBICHUS
CIETYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYEHUE U OMHCaHNue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (bHSI/I‘IeCKI/IMI/I u XUMHNYECCKUMHU SIBJICHUAMU, OIIBITHI,
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WUTIOCTPUPYIOIINE MTPU3HAKY MPOTEKAHUS XUMHUYECKUX peakiuit

13.2

U3y4eHHE CIIOCOOO0B pa3zieNeHus cMeceit

13.3

NOJIy4EHHE KHUCIOpOJAa M M3Y4YEHUE €ro CBOMCTB; IOJIY4EHUE
BOJIOPO/Ia M U3YYEHHUE €r0 CBOMCTB; MOIy4YE€HHUE YIIEKUCIOro ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

MIPUTOTOBJICHHE PACTBOPOB C ONpEAeNEHHONM MaccoBOM  joJiei

pPacTBOPEHHOIO BEIIeCTBA

135

MIPUMEHEHHE WHUKAaTOPOB (;makmyca, METHJIOpaHKa U
denondranenna) ans onpeneieHUs] XapakTepa cpeibl B pacTBOpax

KHUCJIOT U IIeJI0Yel

13.6

HCCIIEIOBAHUE U ONMCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHHUE B3AUMOJICHCTBHS KUCIIOT C METAJUIaMHU,
OKCHJAaMU  METaUIOB,  PacTBOPUMBIMM U  HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; IIOJy4€HUE HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHME OJHOrO MeTajula JIpyrMM M3 pacTBopa  COJIH;
uccienoBanue amM(pOTEPHBIX CBOWCTB THUIAPOKCHIOB QIIOMUHUSA H

[MUHKAa

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNn4CCKuX COGI[PIHGHPIﬁ)); <<3JICKTpOJII/ITI/I‘-I€CKa$I
JAUCCOLIM AL, «Baxneinine HeMeTallIbl U UX COCAMHCHU»,

«Baxxnelinme MeTaJUIbl U UX COSIUHEHUS)

13.8

XMMUYECKHE  JKCIIEPUMEHTBl,  WJUIIOCTPUPYIOIIME  TIPU3HAKU
NPOTEKaHUs peaklii MOHHOro oOMEeHa; KaueCTBEHHbIC PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOPAaxX HMOHBI XJIOPUA-, OpOMHII-,
uomua-,  cynbar-,  Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHWSI, MarHHs, KaJbIIHs, aTFOMUHHUS,

xenesa (2+) u xxenesa (3+), meau (2+), nuHka

14

VYMmenue:

14.1

NpEeACTaBIATE  PC3YJIbTATBI  OKCIICPUMCHTA B (I)OpMC BBIBOJ OB,
J0Ka3aTCIbCTB, Fpa(bI/II(OB n Ta6J'II/II_I U BBIBJITH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATHL CBA3U MECKAY PCAIBHO Ha6J'IIO)IaeMI)IMI/I XUMHUYCCKUMU
SABJICHUSAMHA U IIpoHeCCaMu, IMPOUCXOJAINMU B MaKpO- U MUKPOMHUPE,

O0OBSCHATH MMPpHUYUHBI MHOT" oo6pa31/151 BCIICCTB
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INEPEYEHDB 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3J1eMEHT COIePKAHMS
1 ITepBoHavanbHbIE XUMUYECKHUE TIOHATHS
11 YucTele BemecTBa U cMec. CiocoObI pa3ielieHUs] CMece
12 ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKHX
' 371eMeHTOB. [IpocThie 1 CI0KHBIE BEIIECTBA.
13 Xumnueckas popmyra. BageHTHOCTP aTOMOB XMMHYECKHX JIeMEHTOB. CTerneHb
' OKHCIICHUS
3aKkOH TIOCTOSIHCTBAa cocTraBa BemlecTB. (OTHocUTeNbHAasE aTOMHAs —Macca.
14 OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 0JI1 XUMUYECKOTO 3JIEMEHTa
B COEMHEHUU
15 KonmuectBo BemiectBa. Mok, MousipHass macca. MosipHBIE 00BEM Tra3oB.
' B3aumocBs3b KoJIMYeCTBa, MAaCChl U YKCiIa CTPYKTYPHBIX €MHUI] BELIECTBA
16 ®u3nueckue U XUMUYECKUE SIBJICHUSA. XUMHUYECKas peakuus U e€ MPU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKUE YPaBHEHUS
) [lepnonnueckuii 3akoH u Ilepuoanuyeckass cucTeMa XHMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aTOMOB
Ilepnonnueckuil 3akoH. [lepuonnueckas cucrema XuMu4eckux aiemeHTos JI.M.
2.1 Menneneesa. [lepuoasl u rpynmnsl. @U3NYECKH CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIILI JIEMEHTA
Crpoenue atoMoB. CoctaB aTOMHBIX saep. M3otonel. DnexTponsl. CtpoeHue
2.2 DIIEKTPOHHBIX ~ 000J04eK aroMoB TmepBbIX 20 XUMHYECKHX DIIEMEHTOB
ITepnonnueckoit cucrems! /.M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX
NepUoOB, Kalus, Kaiuplus (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIbHOCTH,
2.3 METAIMYECKMX W HEMETAUIMYECKMX CBOMCTB) M HMX COCIUMHEHUH B
COOTBETCTBUM C TIOJIOKEHUEM »dJeMeHTOoB B llepuonnueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CtpoeHue BelecTBa
Xumnyeckass cBs3b. KoBaneHTHass (TMOJsipHAsT W HEMOJSIpHAsi)  CBSA3b.
3.1 ONEeKTPOOTPULATEIBHOCTD XUMHMUYECKMX  DJIeMEHTOB.  MoHHas  CBs3b.

Merannudeckas CBI3b




3.2

Tunsl KpUCTAUIMYECKUX  peINETOK (aroMHas, MOHHAs, MeTaJuIndecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKH W BUAA

XAMHUYECKON CBA3U

Baxueiime npeAacTaBUTENM HEOPraHMYECKUX BewecTB. Hemeraibl m ux

COCAMHCHUS. MeTtamisl U Ux COCAUMHCHUA

41

Knaccugpukamuss U HOMEHKIATypa HEOPTaHMYECKHX COCIMHEHHHA: OKCHIOB
(comeobpazyromue: OCHOBHBIE, KHCIIOTHBIE, amQoTepHBIC) U
HecosieoOpa3ylolye; OCHOBAHUHM (WIEMOYM M HEPACTBOPHUMBIC OCHOBAHUS);
KUCJIOT  (KHCIOpPOJCOAEpKAlle U  OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEN (CPEIHUX U KUCIIBIX)

4.2

®u3nyeckue M XHMHYECKHME CBOMCTBA MPOCTHIX  BEHIECTB-HEMETAIUIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, Cepbl, a30Ta, Pocdopa, yriepoaa, KpeMHHUSI

4.3

du3nueckue M XUMHUUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJJIOB: JIUTHUA,
HaTpHA, KaJIuA, Marodsa W KajJlblHs, allOMHHUA, KCIIC34d. BJICKTpOXI/IMI/I‘leCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIO0B

44

duszndyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COCI[I/IHGHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBAa OKcumoB HemetamioB: cepsl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). [lonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: metauioB |A—IIA rpymmn, nunka, menu(Il) u

xenesza(ll, 111). [Tonmy4eHne OKCHUIOB METAILIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHHMM M aM(pOTEPHBIX THAPOKCHIOB (Ha MpuUMeEpe
THAPOKCUIOB  QIIOMHHHS, >Kene3a, IuHKa). [lomydeHwe oOcHOBaHUN U

aM(pOTEpHBIX THIPOKCHUJIOB

4.8

OO0mue XMMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOAHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KpeMHHEBOH, yroibHOU. OcoObie
XAMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

[Tomy4yenue kucnor

49

OO0mme XxuMHUYECKHE CBOMCTBA cpeHuX cojeil. [lomyuenue conmeit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHUE BOJOPOJA, KUCIOPOJa, aMMHaKa,

YTIIEKHCIIOTO ra3a B JabopaTopuu

411

[ToryueHue amMmuaka, CEpHOM M a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. OO1ue

CIOCOOBI MOTYYEHUSI METAJUIOB
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I'ereTmueckas CBA3b MECXKAY KiIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/IfI

XUMHYECKUE PEAKIUN

5.1

Knaccudukanus XuMHUUecKuX peakuuid Mo pa3iudHbIM MPU3HAKAM: MO YUCIY U
COCTaBy Y4YacTBYIOIIMX B pEaKIUM BEIIECTB, NO TemaoBoMy 3¢¢ekTy, 1o

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMCHTOB

5.2

TennoBoii 3¢HEeKT XUMUIECKON peaKIi, TEPMOXUMUUYECKHE YpaBHEHUS. JK30-

N SHAOTCPMHUYECKNEC PCAKIIH. TepMOXI/IMI/I‘IeCKI/Ie YpPaBHCHHA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKknuu. OKHCIIHTEIN ¥ BOCCTAHOBUTEIIH.
Hpoueccm OKHUCJICHHUA n BOCCTAaHOBJICHUA. aﬂeKTpOHHBIﬁ OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM p€akuuu

5.4

TeopI/m BHGKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. BJIGKTPOJII/ITLI u

HEOJICKTPOJIMTLI. CuibHbBIE U Cla0bIe QJICKTPOJIMTEI. CreneHp Jucconuanumn

5.5

Peakiiuu noHHOrO OOMeHa. YCIOBUSI MPOTEKAaHMs peaklMii MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILEHHBIE HOHHBIEC YPABHEHUS PEaKIIMM

XuMus 1 OKpYyKaromas cpcla

6.1

BemecrBa u Marepuansl B IOBCEJHEBHOM >KM3HM 4elloBeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKHX peakUuil B j1abopaTopuu U OBITY.

HepBas[ IIOMOIIB IMPU XUMUYCCKHUX OKOrax U OTPABJICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpyKaroledl  cpeabl  (KUCIOTHBIE — JIOXK/H,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro IMpeaoTBpallCHHs
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pELICHUH SKOJIOTMYECKMX TMpoOsieM. YcuieHHe MapHUKOBOTroO 3ddekra,

pa3spymI€HueC 030HOBOT'O CJIOA

6.3

[Tpumenenue cepsl, a3orta, ocdopa, yriepoaa, KpeMHUSI U UX COEAMHEHHH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEIbCKOM xo3siicTBe. [lpumeHenue
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, IIOpPaJIOMUHUM, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH MX coennHeHud. [IoHsITHe 0 KOPPO3UN METAJUIOB, OCHOBHBIC

CIIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[TpuponHble HMCTOYHMKH YTJIEBOJAOPOJOB (Yrojb, HPUPOJAHBIM Ta3, HePTh),

MPOIYKTHI UX TiepepaboTKu (O€H3UH), KX POJIb B OBITY U IPOMBIILIEHHOCTH

6.5

[TepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJIeH, TaHOJ, TJIUIEPHH, YKCYCHAs KUCIIOTA).
[TonsiTHE 0 OMONTOTHUECKH BaKHBIX BEIIECTBAX: KUPAX, OENKAX, YIIIeBOJaX — U UX

POJIH B ’)KU3HU YCIIOBCKA
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Pacuérrr:

7.1 1o (opmMynaM XUMUYECKHX COETNHEHUI
7.2 Macchl (MaccoBOM) 1011 pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XMMUYECKUM YPaBHEHHSIM
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YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

. ["abpuensn O. C. «Xumus. 8 kinacc. ba3oBbliil ypoBEeHbY.

. ["abpuensn O. C. «Xumus. 9 kinacc. ba3oBblil ypoBeHbY.

METOINYECKHUE MATEPUAJIBI IJI51 YUUTEJIA

. O. H. fctpebosa «Iloypounbie pa3paboTku o xuMuu: 8-i kiacc: k YMK

O. C. I'abpuensaa. ®I'OCy.

. O. H. Sctpebona «Iloypounsie pa3pabOTKi MO XUMHUH. 9 Kaccy.

. «Xumusg. 8 kmacc. TexHonoruueckue KapThl ypokoB 1o ydeoHuky O. C.
["aGpuensinay.

. «Xumust. 9 Kimacc: TEXHOJOTHYECKHE KapThl ypokoB 1o ydeOHuky O. C.

["abpuensna» (aBropsl H. H. [lunbaukoBa, H. B. MBanosa, O. I'. JIs6una).

. O. C. I'abpuemnsn, C. A. CnankoB «Xumus. 8-9 knacc. [Ipumepnsie pabouune

IIPOrPaMMBD».

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
UHTEPHET

o «Poccuiickas anekTpoHHas 1mkoja» (resh.edu.ru/subject/29/)
o «IKmaccy (yaklass.ru)

o «lludporoit 06pazoBaTeIbHBI KOHTEHT
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