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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHHU JaéT TPEJCTABICHHE O IENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XHWMHH, ONPEACIAECT KOJIMYECTBEHHBIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpEaeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATEIBHOCTH OOYYaloIierocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM W 00 DBOJIIOIIMHU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHUS TI00AIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJis  CcaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepkKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpBbIM  SBIAETCS  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XWMHUU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (pOPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJaM TO3HaHMUS B Hayke. V3yueHne XUMUU MNPOUCXOAUT C MPUBJICYCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpYKaOMMA MUPH,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amauya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM IIO3HAHUS TMPH HM3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUsS BAKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCiaoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YYaIOIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHUYECKHMX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. dusnueckue CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€étel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
U3Y4YEHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, GuiIbTPOBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelue npeacTraBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBO. Haxoxjenue kuciopona B Mpuponae, (U3NUEeCKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTIopoAa B J1abopaTopud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTrO 3(pdekTa, pazpyiieHue 030HOBOTO CIIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb. PacTBOpBIL
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHre NpUPOIHbIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm meraimnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJIEIOBaHNE OO0pa3IOB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3yyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO0 METajla IPYTHMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3aKoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchbl OKMCIIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHNUS ).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y cioBUsl MPOTEKAHUSI peaKIMid HIOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOMPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Ta3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KMCIIOTAa, XMMUYECKHUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIECHHS. A30T, pacnpoOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciaora, Pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nosyuyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoiicTBa. Ancopouusi. Kpyroopot yriepona B npuponae. Okcuabl yriaepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa ri00albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, O€NKaxX, yriieBoJax — U X
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeacTaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoit kucnore. CUIMKAThl, UX MCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIUHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEeHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKAHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MojydyeHue, coOupaHue, pacrio3HaBaHWE M H3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUAB HaTpus W Kanuda. [IpuMeHeHHWe WIENOYHBIX METAUIOB MW HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCHIBI U conu keresa (I1) u xemnesa
(IIT), mx cocraB, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHNE BHJCOMATEpPHAIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHJIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbLMs, aJIFIOMUHUS, [IUHKA, >KEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOJANUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dusuka: Marepus, aTroM, O3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIH],
U30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsi, NPOBOJHUKH,
NOJYPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATIBbHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JIM4HOCTHBIE  pE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMPH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE H TIOCTYIIKM CBOHUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH WM COCTaBIAIOLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOil, MOOCTYIHBIMU TEXHHUUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupPOBAHUS KYJIBTYPHI 310POBbBSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJNIIOJIEHUSI TpaBui OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEHON npo(eCCUOHATIBHON EATEIbHOCTU U Pa3BUTHUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHSATh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHH, IJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLMKII, TUIIOTE3a, (PaKT, cUcTeMa, MPOLECC, SKCIIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAIMA XUMHUYECKUX BEIIECTB W XUMHUYECKHX DPEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHME TMPUMEHSATH B TIpOIEcCe MO3HAHUS TOHATUS (NIPEIMETHBIC U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aE€MbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO THIIA, MPUOOPETEHHE OIbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4l HECIOKHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAKOUIEH IPUPOIHOU
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pe3yJbTaTbl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOH pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABl JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEpIIpeTaluy, NPeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YUYE€OHBIX U
HOBBIX CUTYaI[UsIX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs W HEMOJSpHas KOBAJICHTHasi CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITh 3TU TIOHSATHUSA MPU ONMCAHUM BEILIECTB U UX MPEBPAIICHU;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHUU IO
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJioxkeHusi B Ilepronuueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIIO ISKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, €eCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHM: XUMHYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLMALINS, PEAKIMA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHS MPU OMMCAHUM BELIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3vyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» W «rmoOodHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
npuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKTy BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIECKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO 4acosB
Ne HaumeHoBaHuUe pa3iesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTpoJbHbIE IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThI padoThbI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
Xumusa — BakHast 00J1aCTh
€CTECTBO3HA
1.1 TECTBOSH HUH T 5 2 https://m.edsoo.ru/YNVJIX660G
MPaKTUYECKON NeATEIbHOCTH
YeJI0BEKa
B
1.2 CHICCTBA 1 XHMITHECKIC 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peaKIuu
Hroro no paszneny 20
Pasnen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bos . Kucnopon. ITo e
2.1 AYX. RACIOpOd T 6 https://m.edsoo.ru/D5BORTY30
00 oxcHaax
Bonopoa. Ilonstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COMIAX
Boma. P T §)
23 OA18. TacTBOPEL. LIOMATHE O 5 1 1 https://m.eds00.ru/M1315KIBM
OCHOBaHHUSIX
O
2.4 CHOBHPBIC KTacehl § 11 1 1 https://m.eds00.ru/0TSASMOWT
HEOPraHMYECKUX COSAMHEHUN
Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XUMHYEeCKHX deMeHToB Jl. U. 7 https://m.edso0.ru/TCBJBVWFZ
MenneneeBa. CtpoeHue
aToma
XumMudeckas CBs3b.
3.2 OKHCIIHTEIIbHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBHUTEIIBHBIC PEAKIIHU
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KosmnuecTBo yacoB
HaumeHoBaHuUe pa3ieioB U TeM DJIeKTpOHHbIE (HH(POBDHIE)
Ne n/m Koutpoabnsie | Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
[ToBTOpeHue u yriyOiaeHue 3HaHu
1.1 P THY 5 1 https://m.eds00.r/EQETUT35Z
OCHOBHBIX Pa3JIeJioB Kypca 8§ Kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYEC
1.2 ! P wrecin 4 https://m.eds00.r/AFNALWG7U
peakuuit
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
1.3 P 8 HHamA 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
OO0m1as XxapakTepruCTUKa XUMHYECK
2.1 5 P P HX 4 1 https://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynmel. ["anorensr
OO0m1as XxapakTepruCTUKa XUMHYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCTUHEHUS
OO01mast XapakKTepuUCTHKA XUMUYISCKUX
2.3 aneMeHToB VA-rpymmsl. A3oT, pochop n 7 1 https://m.edsoo.ru/\VOXDOUX2S
WX COeIMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.4 aneMeHToB [VA-rpynnsl. Yriepon u 8 1 2 https://m.edso00.ru/JPJ200VJIX
KPEMHUH U UX COSANHECHUS
HWroro no pazneny 25



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

Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

3.1 OO01111e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazneny 20
Pa3nes 4. Xumus n okpy:kapmas cpeaa
B
4.1 CHLCCTEA 1 MATCPHAIIB B HKHSHH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeEKa
Hroro mo pazneny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi = oOpa3oBaTesibHbIE pecypchl
padoThbI padoThbI
IIpenmer xumuu. Posb xumuu B
1 YKU3HU YesoBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BEILECTBA
II
2 OFPITHE O METOAAX TOSHAHMA B 1 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[TpakTuueckast padorta Ne 1
I1 0 0
3 « paB_,HHa PabOTHL B JIAbOPATOPHH 1 https://m.edsoo.ru/L5EW4353D
U IpUEMBI 0OpaIeHusI ¢
71a060paTOPHBIM 000PYIOBAaHUEM)
4 .
4 HCTBIC BEHIECTEA H CMECH . 1 https://m.edso0.ru/6 TME21FW8
CrniocoOsI pa3aenenus cMmeceit
[TpakTryeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/K3LSS5SMCRY
OUYMCTKH MTOBApPEHHOM COMIM)»
6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKUE DJIEMEHTHI. 3HAKU
7 (CHMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
[IpocTeie U COKHBIE BENIECTBA https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 https://m.edso0.ru/IMOBJ3QZ5
3aKOH NOCTOSIHCTBA COCTaBa
10 KOH TOCTOAHCTD A 1 https://m.edsoo.ru/IMC496FX6
BellecTB. XUMuyeckas popmyiia.



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

BanenTtHOCTH aTOMOB
XHUMHYCCKHUX 3JICMCHTOB

11

OTHoOcHUTENbHAs aTOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas J0JI XUMHYCCKOI'O
9JICMCHTa B COCIMHCHHUU

https://m.edsoo.ru/GHV580MVE

13

KonuuecTso BemecTBa. Mosb.
Momnspnas macca

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

14

duznyueckre 1 XUMHUUECKHE
SIBIIeHUS. XUMHYecKas peakuuga

https://m.edsoo.ru/YZM8S6ATH

15

IIpu3Haky ¥ ycinoBus NpOTEKAHUS
XUMHYECKUX PEaKIUi

https://m.edsoo.ru/N6DVNJIKQ5

16

3aK0oH COXpaHEHUsI MaCcChl
BellecTB. XUMHUUECKHE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Boruncnenus konuyecTBa, Macchl
BEIIECTBA [10 YPaBHEHUSIM
XUMHUYECKHUX peaKIuii

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugukaius XuMHUeCKuX
peakiuii (CoeTMHEHHUS,
pasJioKeHus, 3aMEeICHNUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIIoneaucT. O000IIEeHNE U
cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/P1IWARH3AB

20

KonTponbnas padorta Nel o teme
«BemecTBa u XumMmnueckue

https://m.edsoo.ru/ON62SNERU



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

PEaKIun»

21

Bo3nyx — cMech razos. CoctaB
Bo3yxa. Kucinopon — anemeHT u
npocrtoe BeniecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnyeckue U XUMHYECKHe
CBOMCTBA KUCII0pOJa (PeaKkuu
OKucJeHus, ropenue). [lonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bl mosTy4eHus: KUCI0poaa
B J1a0opaTopuu U
IMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3¢ ekt XuMuIecKoi
peaKuu, MOHATHE O
TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaknuax

https://m.edsoo.ru/PNMKJZHKX

25

TornuBo (HedTh, yrojib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI
€ro MpeIoTBpaIIeHUS

https://m.edsoo.ru/USNY5UUW?2

26

[TpaxTrueckast paborta Ne 3 o
teme «llomydenue u codupanme
KHCJIOPO/Ia, N3yYeHHE €T
CBOMCTB»

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

27

Bonopon — anemeHT u mpocToe
BemecTBo. Haxoxaenne B
pupoe

https://m.edsoo.ru/\WD392ACWB

28

duznueckre 1 XUMUYECKUE

https://m.edso0.ru/0SZ28459R



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

cBoiicTBa Bojiopoa. [Ipumenenue
BOJZIOpOA

29

ITonsTre 0 KMCIOTaX M COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI MmoJTyueHus BOAOpo/ia B
nabopaTopuu

https://m.edsoo0.ru/C9TO9UCIP

31

[TpakTtrueckas padora Ne 4 mo
teme «[lonydyenue u cobupanue
BOJIOPOJIa, U3YUYCHHE €r0
CBOWCTB»

https://m.eds00.ru/SSSWAX33K

32

MomnsipHslii 006EM Ta30B. 3aKOH
ABoraapo

https://m.edso0.ru/M3KS010DQ

33

Brrunciienus o0béMa, KOJIHYeCcTBa
BEIIECTBA ra3a 1o ero U3BECTHOMY
KOJ'II/I‘IGCTBy BeIIleCTBA UJIN
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brranciaenust 00,EMOB Ta30B MO
YPaBHEHUIO PEAKLIMM HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
razoB

https://m.edso0.ru/9TQ8AXABY

35

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

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

36

Cocras ocHoBauuii. [Tlougarue 00
WHJIUKaTOpax

https://m.edsoo.ru/IXB2W6I1VL

37

Bona xak pacTBOpUTEb.
HaceimieHHble 1 HEHACHIIIEHHbBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTrueckas pabora Ne 5 mo

https://m.edsoo.ru/WXUKPAUOA



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 «IIpuroroBiaeHue pacTBOpoB
¢ onpeAeIEHHON MacCOBOM J0Jel
PacTBOPEHHOTO BEIICCTBAY

39

Kontponbnas padora No2 o teme
«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/JM7935DRY

40

OKcupl: COCTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

https://m.edso0.ru/5TFSJINAY

41

[ToydeHne 1 XMUMUYECKHUE
CBOWCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCUIOB

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

42

OcHOBaHUS: COCTaB,
KJaccu(uKaius, HOMEHKIIATypa

https://m.edsoo.ru/5U397HUSC

43

HonyquHe U XUMHUYCCKUC
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44

KucnoTsr: cocTas,
KJaccuukanus, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK7

45

HonyquHe U XUMHNUYCCKHUC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI MOMYUYEHUS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas padora Ne 6.
Pemienune sxcriepuMeHTaTbHBIX
3a1a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COCTUHEHUIN

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

48

I'eneTmueckas CBI3b MCKIY
KJ1acCaMH HCOPraHU4CCKUX

https://m.edsoo.ru/YDS6ZRE31



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
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COCIMHEHUN

49

O000111eHrE U cCUCTEMATU3ALMS
3HAaHUH

https://m.edsoo.ru/STBUOEEYN

50

Kontposbnas padora Ne3 o teme

"OCHOBHBIE KJIaCCHI
HEOPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

o1

ITepBble ONBITKH
KJIaccu(pUKaUU XUMUYECKUX
anemeHToB. [IoHATHE O TpynIax
CXOJHBIX JJIEMCHTOB

https://m.edsoo.ru/CO0V3CC214

52

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMUYECKUX 351eMeHToB J[. 1.
Menpeneena

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuoasl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crtpoenue atomoB. CoctaB
aTOMHBIX sifep. M30Tormbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue AIEeKTPOHHBIX
000JI04€K aTOMOB 2JIEMEHTOB
ITepuoanueckoit cucremsl /. 1.
Menpeneena

https://m.edsoo.ru/T95YNV8B2

56

XapakTepHuCcTUKa XMMUYECKOTO
AJIEMEHTA T10 €T0 MOJIOKEHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YI1P0O4OMDX

57

3nauenue [lepuoandeckoro
3aKOHa Il pa3BUTHS HAyKU U
npaktuku. J[. 1. MenaeneeB —

https://m.edsoo.ru/SZD8XEQ0P



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

Y4EHBIN, TIEJAroT ¥ TpakIaHuH

PesepBHbIil ypok. O6001IeHNE 1
cucTeMaTH3aIus 3HaHUi /

58 B 1 https://m.edsoo.ru/ZCQTRP0O8Y
Bcepoccuiickas mpoBepouHas
pabora
Kontposbnas padora No4 o teme

C . X

59 (L TPOCHHE aTOMA. AMMHHACCKas 1 https://m.eds00.ru/FTIZF9OWE
cBsi3by» / Beepoccwuiickas
IpoBepoyHas pabora
D

60 /ICKTPOOTPHIATEILHOCTE aTOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHUYCCKHUX DJICMCHTOB

61 HNonnas xumuyeckas cBA3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAJICHTHA HoLIpHas 1 https://m.edsoo.ru/EOL3MT2AE
XUMHNUYCCKasa CBA3b
K

63 OBAJICHTHA HEHoLIpHas 1 https://m.edso0.ru/9YVR3FUXI
XUMHNUYCCKasa CBA3b

64 CreneHp OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 .

65 KHCTHTEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTCJILHBIC peaKHI/II/I

66 OKHUCIUTEN U BOCCTAHOBUTEINA 1 https://m.edso0.ru/QPS46Z5PU
Peseprubrit ypok. O6001eHNE U

67 CHCTEMATHSAII SHAHMH O TeMe 1 https://m.eds00.ru/ARH7M35NF
«Ctpoenue aroma. XuMu4eckas
CBSA3b)
P % )

68 esepBHbiii ypok. Obobmenme u 1 https://m.eds00.ru/7DNRBZ948
CUCTEMATHU3ALMS 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMUYECKUX 351eMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMUYECKUX IJIEMECHTOB
HEPBBIX TPEX EPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanms u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEIIECTB

https://m.edsoo0.ru/MWTOIWRA20

Buapl XuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

Konrtponsnas padora Nel
BXOJIHOW KOHTPOJIb)

https://m.edso0.ru/J4X8ZN212

Knaccugukarus Xumuueckux
peaKIui Mo pa3INnyHbIM
pU3HaKaM

https://m.edsoo.ru/X8XAE7E2J

ITonsiTHE O CKOpOCTH
XUMHYecKor peakuuu. [lonstue
0 TOMOTEHHBIX U I€TePOTrE€HHBIX
peakuusx

https://m.eds00.ru/6VLXCYY7N

ITonsaTue 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,

https://m.edsoo.ru/H4FH7NZNM



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
https://m.edsoo.ru/H4FH7NZNM

BJIMAIONIME HA CKOPOCTH
XHMHYECKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O
paBHOBECUA

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

https://m.edso0.ru/648VV11026

10

Teopus 2IEKTPONIUTHYECKON
nuccouuanuu. CUbHbIE U
ci1a0bl€ AIEKTPOJIUTHI

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

11

HoHHbIE ypaBHEHMS peakuui

https://m.edsoo.ru/\VN2SBON1R

12

XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAHHI B CBETE
npeCcTaBIeHuN 00
3JIEKTPOJIUTUYECKON
JHUCCOIUAIAN

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

13

XHUMHYECKHE CBOMCTBA COJIeH B
CBETE MpeACTaBIeHU 00
AJIEKTPOJIUTUYECKON
JHUcCcoLIalu

https://m.edso0.ru/ETD5QTS4G

14

ITonsATHE O THApONM3E CONEN

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

15

O00011eHUE U CUCTEMATU3ALMS
3HAHUU

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuueckas padora Ne 1.
«PenieHne 3KCrepuMeHTaIbHbIX
3a7au»

https://m.edsoo0.ru/7VXTFHJT4

17

KonTponbnas padorta Ne2 mo
TeMe «DIEKTPOIUTHIECKAs
Jccorranusi. XUMUYECKUe

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



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

peaKIuu B pacTBOPaAx»

18

OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe
CBOICTBa Ha mpUMepe XJopa

https://m.edsoo.ru/NNYKYZF12

19

Xnopoogopoa. ComnsiHast
KHUCJIOTa, XUMUYECKHE CBOMCTBA,
NoJly4eHue, NpuMeHeHNE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTiueckast pabota Ne 2 o
teme «llosryueHnue consiHOM
KHCJIOTBI, U3yYeHUE €€ CBONCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Brruncenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKLIUMN, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE

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

22

OO61as xapakTepucTHKa
a1eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHsie MoIU(UKAIINH
cepbl. Haxoxienue cepsl 1 e€
COEMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

CepoBoaopoj1, CTpOEHHUE,
buznYecCKre 1 XUMUIECKHE
CBOWCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuapl cepol. CepHast KHCIIOTA,
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA, TPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKUE PEAKIINH, JeKaIINe
B OCHOBE MPOMBIIIJIEHHOTO

https://m.edsoo.ru/H7FT3NON4



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
https://m.edsoo.ru/H7FT3NON4

crocoba Moyiy4eHus CepHon
KHUCIIOTBI. XHUMUYECKOE
3arpsi3HEHUE OKPY KaroIei
Cpebl COeTUHEHUSMU CEPhI

27

Brruncienue MmaccoBod J0JIU
BBIXO/Ia TPOYKTA PEaKuu

https://m.edsoo.ru/HSJE186WN

28

OO0mast xapaKTepUCTHKA
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
(1)I/I3I/I‘~I€CKI/I€ U XUMHNYCCKHE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMHaK, ero Gpu3nvIecKue u
XMMHUYECKHE CBOMCTBA,
HOJTy4eHHEe U IPUMEHEHNE

https://m.edsoo.ru/HZAYE5F13

30

[Tpaktuyeckas padora Ne 3 o
teMme «[lonyuenne ammuaka,
W3Y4YEHHE €r0 CBOUCTB»

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas KHCIO0Ta, €€
buznyecKrue 1 XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons30BaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX Y100pEHUI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaIoIIe Cpeabl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Okcun dhocdopa (V) u
dochopHas kucnora,
du3nueckrue 1 XUMHUYECKHE

https://m.eds00.ru/GDQJSO3WP



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
https://m.edsoo.ru/GDQJSO3WP

CBOﬁCTBa, IMOJIy4YCHHE

34

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHEPATbHBIX
yaoOpeHul. 3arps3HeHne
MPUPOTHON cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HUGB5V

35

VYriepon, pacipocTpaHEHHE B
npupoze, Gu3nIecKue u
XUMUYECKHE CBOKCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yraepozaa, ux
(bU3HYECKUE M XUMUYICCKHEC
CBOICTBa. DKOJIOTHYECKUE
poOJIEMBI, CBSI3aHHBIE C
okcuoM yriepona (IV)

https://m.edsoo.ru/OXQAPGNCF

37

YroapHasg KUclIoTa U €€ COoIn

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuueckas padbora Ne 4 o
teme "[losydyeHne yriekucinoro
ra3a. KauectBeHHast peakius Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGC8

39

HepBOHa‘{aJILHLIe MTOHSATHUS 00
OpTraHU4YCCKUX BCIIECTBAX KaK O
COCIMHCHUAX YTJIEpOoaa

https://m.eds00.ru/30T12109Z2

40

erMHI/Iﬁ 1 €ro COCAMHCHUA

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuueckas padora Ne 5.
Pemenne skcriepuMeHTaTBHBIX
3aga4 mo reMe «BakHeimue
HEMETAJUTBI U KX COSTUHEHHS

https://m.edso0.ru/O7E8DOD7Z

42

KonTponbnas padota Ne3 no
TeMe «Baxuelnme HeMeTauIbl U

https://m.edso00.ru/S85J9UGH3



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3

HUX COCAUHCHUSD)

OO61mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB —
MeTaJIoB. MeTamnueckas cBsi3b

43 https://m.edsoo.ru/XK1GYPCO1
A MeTaJaIndecKast
KpUCTAJUIMYECKas PEIIETKA.
duznyeckre CBOMCTBA METAIIOB
XUMHYEeCKHE CBOMCTBA

44 METAJIJIOB. DJIEKTPOXUMHUUECKUI https://m.edsoo.ru/Z7YRNPAEW
PAI HAIIPSKEHUN METaJIOB
OO6mrme crnocoObl MoTydeHHs
MetaiuioB. CiuiaBel. Beraucienus

45 M0 YPaBHEHUSIM XUMUYECKHX https://m.eds00.ru/G54GDQI2D
pEeaKIMii, €CJIU OJIUH U3
PEareHToB COAEPKUT IPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIIOB https://m.edsoo.ru/4FIGDOWOW

47 [llenounble MeTaJIbI https://m.edsoo.ru/X1B4BPUW2
OKcubl ¥ TUAPOKCUIBI HATPUS U

48 A AP a p https://m.edso0.ru/Q4DX0G3U9
KaJus

€JIOYHO3EMENTLHBIE METAJIIIBI —

49 i . . https://m.edsoo.ru/REOCDYO0K6
KaJIbIMI U MarHui
Bakueiimue coeauHeHN

50 a https://m.edsoo.ru/CJR96CMZA
KaJIbI[HS
O00011eHNE U CHCTEMATH3AIINS

51 . https://m.edsoo.ru/O5PXGGI1BE
3HAHUI
JKEcTKOCTh BOIBI U CLIOCOORI €€

52 g https://m.edsoo.ru/WFMBFTTTP
YCTpaHECHHS

53 [TpakTruueckas pabora Ne 6 mo https://m.edsoo.ru/NF1IROKB8J



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J

TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus "

54

AmroMuHUN

https://m.edsoo0.ru/9ZJ8RD1TV

55

AmdoTepHbIe CBOMCTBA OKCHU/IA U
TUAPOKCHUIA

https://m.edsoo.ru/NI5K110J5

56

Keneso

https://m.edsoo.ru/F20NJR5SR

57

OKCH/IBI, THIPOKCHIBI M COJTH
xene3a (II) u xemesa (111)

https://m.edsoo.ru/IRTUBLAMP

58

O000I11IeHNE U CUCTEMATU3ALUS
3HAHUU

https://m.edsoo0.ru/NAON6HGKZ

59

[TpakTuueckas paborta No 7.
Peienne skcnepuMeHTaIbHBIX
3a7a4 no reme «BaxkHenmue
METAJIJIBI U UX COCTMHEHUSD)

https://m.edso0.ru/ZN7G0QSMX

60

Boruncnenus no ypaBHeHUAM
XMMHYECKHUX PEaKIUi, eCIn
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COJEPIKUT
npuMecu. Beranciaenus
MacCOBOH J0JIM BBIXOJa
IPOAYKTa peakLuu

https://m.edsoo.ru/AYD2HE5IY

61

O000111eHHE U CUCTEMATU3ALMS
3HAHUU

https://m.edsoo.ru/B8T9VTKOP

62

KontponsHas padora Ne4 o
TeMe «Baxnenmue MeTaniinsl U
HUX COCIUHEHUS)

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuansl B
IIOBCEHEBHOM KU3HU YelloBeKa

https://m.edsoo.ru/OF132JMTO0



https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0

Xumudgeckoe 3arpsA3HCHHUC

64 . 1 https://m.edsoo.ru/9ANGYEYOQI
OKPY’KaroIIel cpebl
P

65 OJIb XHMHI B peleHin 1 https://m.eds00.ru/18Q203Y 28
9KOJIOTHYECKHX MPOOIIEM
P i . 0600

66 C3CPBIRIH YPOR. LIDOOIICHHE H 1 https://m.edso0.ru/DT1BAS5U4
cucTeMaTu3anys 3HaHUI
PesepBusiit ypok. O6o0meHue u

67 . 1 https://m.eds00.ru/P52TJZNXV
cucTeMaTru3anus 3HaHUi
PesepBusiit ypok. O6o0mieHue u

68 . 1 https://m.eds00.ru/TMK36TJZG
cucreMaTni3anuia 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

11

pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKHUX TIOHATUH: aToM,
MOJIEKYyJIa, XUMMYECKHH 3JEMEHT, INpPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs ¥ HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0Js XUMHUYECKOro
3JIEMEHTa B COCAMHEHUH, MOJSIPHBIH 0O0BEM, XMMHUYECKas peaxius,
KJacCU(pUKalusi  peakUMil: peakuud  COEAMHEHHUS,  peaklHuu
pa3IOKEHUs, PEAaKUMU 3aMeleHMs, peakuuu oOMeHa, 03K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIOBOW 3(P(EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUUA H

MPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIOJIb30BAaTh XWUMHYCCKYI0 CHUMBOJIUKY IJId COCTaBJICHUSA (bOpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOro Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COETUHEHUIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB, MO TEIIOBOMY 3D (DEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYHO MacCChbl

BC€IICCTB




1.8

BBIUKCIISITH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMeHTa Mo ¢opmylie

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METO/bI MMO3HAaHUSA — HAOIIOECHHE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «Baxnenume npeacTaBUTeIn HEOPraHUYECKUX BEIECTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: OKCHI,

KHcCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpeAC/IAATh NPUHAMJIIC)KHOCTL BCHICCTB K OHpCILCHéHHOMy KJ1acCy

coenuHeHul no popmMynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEILLECTB Pa3JIMYHBIX KIIACCOB, MOATBEPXKAAs ONHUCAHUE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUIA

2.5

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBUJaM I[OJb30BAaHUS XUMUYECKOM TOCYJIOW U
1abopaTOpPHBIM 00OPY/IOBAaHHEM, a TaKXKe TpaBUiiaM OOpaIlEHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOJIHEHUIO
1a00paTOPHBIX XUMUUYECKHX OIBITOB MO TMOJYYEHUIO U COOUPaHUIO
ra3o00pa3HbIX BENIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPENEIIEHHON MacCOBOM JIOJIEM PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO

MH/IMKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

I[To Tteme: «llepmogmueckuin 3akoH u Ilepuomgmueckas cucrema
xumudeckux snemeHTtoB J[. M. MennpeneeBa. CTpoeHue aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaknuumn»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATHH: SAPO aToMa,
AIIEKTPOHHBIA CJIOM aToma, aToMHas OpOWTaldb, paguyc aroma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJApHAs KOBAJCHTHAA CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHE DJICMCHTBI

3.3

OIKCHIBATh M XapaKTepHu30BaTh TaOiM4Hyo ¢opmy Ilepuonndeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3lU4aTh MOHATHS «TJIaBHAS
noarpynmna (Arpymma)» wu «mnobouyHas mnoxarpymnma (brpymma)y,

«Manble» U «OO0JIBIINE) MEpUOAbI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona JI[.M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJJIEMEHTOB OT uX mnonoxeHus B [lepumomuueckoit

CHUCTEMCEC

3.5

COOTHOCHUTD O603H21‘-I€HI/I$I, KOTOPLIC HUMCIOTC B Ta6JII/III€
((HepI/IO,I[I/I‘IeCKaH CHUCTCMA XUMHNYCCKUX JJICMCHTOB HI/I
MeHzeneeBay € YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHUA AaTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apsaa dapa, 06]]_[66 YHCJI0

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJICHTHaSI u I/IOHHaﬂ) B

HEOPTaHNUYCCKUX COCIUHCHUAX

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

1

ITo Teme: «BemmecTBo U XUMUYECKAsT PEAKIIUS»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX IOHATHI: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs AUCCOIHAIIMS,
peaknMu MOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XHMHUYECKas  CBs3b  (KOB&JIEGHTHas, HWOHHa,

MeTaJ'IJ'H/IquKaH), KpUCTAJIJIIMYCCKasd peméTKa, CIIJIaBbBI, CKOpPOCTH




XUMHYECKOW peaKkiuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHH H

MPUMCHATH 3TU IMMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DSJICKTPOJUTHYECKOM IUCCOLMALUM KHCIOT,
LIEJI0YE M COJIEH, IIOJIHBIE W COKpall€HHBIE YpPAaBHEHUS pEaKUUl

HOHHOTr0 oOMeHa

14

PacCKpbIBaTh CYHIHOCTb OKUCIIMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/IfI

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

1.5

MPOBOAMTH PACUETHI M0 YPABHEHUIO XUMUYECKOM peakuu

Ilo Ttemam: «Hemerayuibl U uUX coequHeHUS» U «MeTalipl U HUX

COCIUHCHUA»

2.1

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJTBEP:KJIasi ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUI COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKAAOIMIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCMMOCTH OT UX CTPOCHHU,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX HpCBpaHlCHI/Iﬁ B Pa3JIMYHBIX

YCIOBHSIX

2.4

clenoBaTh MpaBWJIaM  TIOJb30BaHUS XMMHUYECKOHW TMOCYIOl U
1abopaTOpHBIM 00OPY/IOBAaHHEM, a TaKXKe TpaBUJiaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U c061/1paHmo

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO rasa)

2.5

MNpOBOAWUTL PC€aKOWM, MMOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM XJIOPHI-,
Opomun, womupa, kKapOoHar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHsI U OKpYXKaroIIas Cpenar»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX  XUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpAllUA MBICIIUTEILHON JI€ITEIbHOCTH —




aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIIEHUE, CHUCTeMAaTH3allUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3€I>'I —  JJId I/I3y‘IeHI/I$I
CBOMCTB BEIIECTB M XHUMHYECKHX PEaKIMH; €CTECTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaONIOJIEHUE, W3MEpPEHHUE, MOJCIUPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

11

IIpenmer xumuu. Ponb XUMUM B )KHM3HH 4elOBEKAa. XUMHs B CHCTEME HaykK.
Tena u BemectBa. @uU3nyeCKUe CBOMCTBA BELIECTB. ArperaTHoOe€ COCTOSIHUE

BEILIECTB

1.2

IlonsTue o MCTOJaX IIO3HaHHUA B XUMUU. Yucteie B€OICCTBA U CMCCH. Crioco0n1

Pa3aciICHUsA cMmeceit

1.3

ATOMBI WH MOJICKYIJIbI. Xnumudeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

14

XumMuueckas (bOpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAass Macca. MaccoBas 70181 XMMHUUYECKOTro dJIeMEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHasg Macca. B3auMocBsI3b KOJIMYECTBa,
Macchl M 4HCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérel mo ¢opmynam

XUMHYECKHUX COSANMHECHUMN

1.6

dusnueckue U XUMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMudeckue ypaBHenus. Kiaccugukanus

XHUMHUYCCKUX peaKuHﬁ (COC,Z[I/IHeHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHNU A, 06MCH8.)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYI0H, C MpaBUIaMu
paGoTrbl B saboparopun U npuémMamu oOpalieHuss C J1abOpaTOPHBIM
o0opy/s0BaHUEM, M3yYy€HHE M OnucaHue (U3NUECKHX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeUIeCTB, HaOmoneHue Qu3nyeckux (MIaBlIeHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKe, KUIEHHE U KOHIEHCAllUs BOIbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NPOKAIMBAaHUE  METHOH  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCIIOTOM) SIBJIEHWN, HAOMIOJCHWE W OINMUCaHWe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuuidl (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOpPHJIOM Oapusi, pas3jioKeHHe
runpokcuaa Meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE JKee3a C pacTBOPOM

comu meau(Il), nzyuenue cmocoboB pazaeneHus: cMecei (C MOMOIIbI0 MarHNUTA,




(bunpTpOoBaHUE, BBIMAPWBAHHUE, TUCTHUIUIAIMSA, Xpomarorpadus), MpoBeIecHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGJIIO[[eHI/Ie 1 OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHUA
OIbITa, WUTFOCTPHPYIOIIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKY (IIapOCTEPIKHEBBIX )

Baxwuelime npeactaBUuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — simeMeHT U mpocToe
BemecTBo. HaxoxneHue kuciopona B mpupoje, (pU3M4ecKrue U XUMHYCCKHE
cBoiictBa (peakumuu ropenus). Oxcunbl. [Ipumenenue kuciopona. CrocoOb!
MOJIy4CeHUsI KHUCIOpoJa B J1ab0OpaTOpuud W TMPOMBIIUICHHOCTH. KpyroBopot

Kucnopoa B mpupoje. O30H — aJIoTporiHas MoIupUKaius KUCIOpoaa

2.2

TernoBoit 3P PeKT XUMHUUECKON peaKIiy, TEPMOXUMUIECKHE YPAaBHEHHS, IK30-
U SHAOTEpPMHUYECKUE peakuuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3AyXa,

yCHJICHUE MapHUKOBOTO 3¢ dekra, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonopox — anemeHT u mpocroe BemiecTBO. HaxokeHue Bogopona B MPUPO/IE,
bu3MYecKue W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ITOTYYCHHS.

Kucnore! u conu

2.4

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

®usnyeckue CcBoWcTBa BOAbl. Boaa kak pactBopuTenb. PacTBOpBL
HacellienHple 1 HEHACBILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons  BellectBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B MpUPOJIe U B KU3HU uejoBeka. Kpyroropor
BOJABl B MpPHUpPOAE. 3arps3HEeHHE MPUPOJIHBIX BOoA. OXpaHa H OYHCTKa

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHeHunid. Oxcuapl. Knaccugukanus
OKCHJIOB: cojeoOpasyromue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. Pusndeckue M XHMHYECKUE

CBOMCTBa OKCHJIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Kmaccudukanust ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkatypa ocHoBaHHMil. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUI

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CcBOWCTBA KHUCHOT. Psg axtuBHoctu MetasioB H.H. Bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenkinatypa coseil. @usznueckue M XUMHUYECKHE CBOWCTBA COJIEH.

ITonyuyenue conen




2.10

I'enernueckas CBA3b MCXKIY KilacCaMU HEOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

211

XUMUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OIPENEICHHE  CONCPIKAHMSA
KHMCIIOpO/la B BO3/JyXE, IOJIy4eHHE, COOMpaHUE, paclo3HaBAaHUE U H3YyUYEHUE
CBOWCTB KHCJIOpO/a, HAOII0A€HNE B3aUMOJICHCTBHS BELIECTB C KUCIOPOAOM U
yCIJIOBUSI BOSHUKHOBEHUS U MPEKpAILEHUs] TOpeHus (MoXkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHUJOB WU OIIMCAaHME HUX CBOWCTB, IOJy4eHHUe, coOupaHue,
pacro3HaBaHUE M U3Y4YEHUE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJCHCTBUE
Bozopoza ¢ okcugoM mMenu(1l) (Bo3MOXKHO MCHONIb30BaHUE BUEOMATEPHAIIOB),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOpEHHs] BELIECTB C PA3JIUYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaulaMU (HAaTpUEM U KaJlbL[UEM)
(BO3MOYKHO HCIOJB30BAaHUE BUJEOMATEPUANIOB), OIPENEICHUE pPACTBOPOB
KUCIOT M IIeJIouedl C IOMOUIbI0 HMHIMKATOPOB, MCCIEI0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JUYHbIX KJIAacCOB, HAOIIOACHHE W3MEHEHUS
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U ILNEIOYEH, H3ydYeHHe
B3aumojeiicteus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKIMi HEUTpaJIN3allui, [I0JIy4eHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOrO0 MeTaula JApPYyrMM M3 pacTBOpa COJIM, peLIeHHE
9KCIIEPUMEHTAIBHBIX 3aJad M0 TeMe «BakHellme Kiacchl HEOPTaHMYECKUX

COEIUHEHUN

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC PECAKIIUN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX dJeMeHTOB. I[loHatue o
TPYIIax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE W IIEJIOYHO3EMEJIbHBIE METaJIbl,
rajloreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE O0Pa3yrT amM(pOTepHBIE

OKCHABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3yieMeHTOB /. 1.
Meneneena. KopoTkonepuonnas u JUTMHHOTIEPUOIHAS bopMbI
[lepuonnueckot cucrembl xuMuueckux anemeHtoB J[.W. Menneneesa.
[Iepumonsl m rpynnel. PU3NYECKUH CMBICI HOPAIKOBOTO HOMEpPA, HOMEpPOB

nepuoaa v rpynIibl 3JICMCHTA

3.3

Crtpoenune atromoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHue

QJICKTPOHHBIX 000JI04EeK aTOMOB MEPBLIX 20 XUMHYECKUX DJICMCHTOB




[Tepuonuueckoit cucremol .M. MengeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuognueckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aToOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBONCTB MO TpyIIaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTUsS Hayku W npaktuku. .M. MenneneeB — y4€Hblii u

IpaKJaHUH

3.5

Xumuyeckass cBs3b. KoBasieHTHass (mosisipHass M HEMOJSIpHAs)  CBA3b.

DIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKInU. Hpoueccm

OKHCJICHMS U BOCCTaHOBJICHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIH

3.7

9 KJIACC

Kon

XUMHUECKUH OSKCIIEPUMEHT: H3Y4YeHHE OOpa3lloB BEIIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJEHCTBHE TUAPOKCHJA LMHKA C PAacTBOPAMH KHUCIOT H
LIEJI0YEHN, MPOBEIECHNUE ONBITOB, MIUTKOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie, PCaKK pa3JIOKCHUA, COG)II/IHCHI/IH)

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

BemecTBo 1 XuMuueckas pcaKknusi. HOBTOpeHI/Ie

11

[Tepnoanueckuit 3akoH. Ileprnoanyeckas cucrema XumMudeckux anemeHTos J[.1.
MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaJIWs, KalbLUUig M UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DdJIeMeHTOB B llepuoaunueckon

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHABl XMUMHYECKOM CBA3U. THUNBI KPHUCTaNIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU
U BHJIa XuMudeckoi cBs3u. Kiaccudukanys 1 HOMEHKIaTypa HEOPTaHUYECKUX
BEIIECTB (MEXIyHapoAHas M TpPUBHAJIbHAs). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCSIIMUXCA K  PA3IM4YHBIM  KJACCaM  HEOPTraHWYECKHX COCIUHEHHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMu4eckixX peakiuid Mo pa3anyHbIM IpU3HaKaM (10 YHUCITy U
COCTaBy YYacCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo

M3MEHCHHIO CTEIIEHEH OKHCICHMS XHMHUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4YacTHIO KaTaiu3aTopa). DK30- U OJHAOTEPMHUYECKHE  PEaKIHH,

TEPMOXHMHUYECKUE YpaBHEHUA. IIOHATHE O CKOPOCTH XMMHUUYECKON PEaKLIUK

1.4

[Tonarue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOT'€HHBIX M F€TEpOreHHBIX peakuusax. [IoHsaTne 0 XuMU4eCKOM paBHOBECHUHU.
@DakTOphl, BIMAKOIIME HA CKOPOCTh XMMHYECKOM pPEaKUMH U II0JOKECHUE

XUMHUYCCKOI'0 paBHOBECHU

1.5

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peaxkuuu, AIEKTPOHHbIN OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu. (CocTaBlieHHE  ypaBHEHUU
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUMH C HCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnoHnsl, aHMOHBI. MeXaHU3M UCCOLMALUN BEIECTB C pa3IMYHBbIMU BUIAMHU
XuMUYecKou cBsi3u. CteneHp auccounanuu. CHIbHBIC U CTA0bIe JIEKTPOIUTHI.
Peakiun MOHHOrO OoOMeHa. YCJIOBUS MPOTEKAHUS peakLUuil MOHHOro oOMeHa,
[IOJIHBIE U COKpalIEHHbIE HOHHBbIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,
OCHOBaHMH U coJlel B CBeTe NpEACTaBICHUH 00 3IEKTPOITUTHUYECKON

nuccounanuu. KauectBeHHble peakii Ha MOHBL. [loHsATHE O THApPOIU3E Coei

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTAIIMYECKUX
PEeLETOK HEOpPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpaduta U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpuAa HATpHUs); MCCIEIOBAHHWE 3aBUCHMOCTU
CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Pa3IUUHBIX (PAKTOPOB;
UCCIIEJIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMALMU  KUCJIOT, Iejaoded M coiedl (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEpPHUAIOB); TPOBEACHUE OMNbBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
NPOTEKaHUs peakiii HOHHOro oOMeHa (00pa3oBaHMe OCa/iKa, BBIJCICHHE Tasa,
o0Opa3oBaHHe BOJIbl); OMbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEINIBHBIX peakluil (ropeHue, peakiuy pas3yioKeHUs, COCTUHEHNUs);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TIOMOIIbIO KAUeCTBEHHBIX PEaKIIHil

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeramier 1 ux COCIMHECHUA

2.1

OO6mass  xapaktepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHne u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa
(B3auMOJICHICTBHE C MeTallJIaMH, HeMeTa/laMH, IIeIodamMu). XIIOPOBOJIOPOI.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOTy4YeHue, NpuMeHnenue. [leiictpue




XJIOpa M XJIOPOBOJIOPOJA Ha OPraHU3M 4esloBeKa. BaxkHeilne XJIOpHUIbl U UX

HaXO0X/ICHUE B MPUPOJIE

2.2

OObmas xapaxkTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE CTereHN okucieHus. CTpoeHune u GpU3HMIECKUe CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBAa cepbl. CepoBOIOPOA, CTPOCHHE,
dusznueckue W XUMUYECKUe CBOMCTBA. OKCHUIBI CEephl KaK MPEICTaBUTEIH
KUCIIOTHBIX OKCcUAOB. CepHast KHCIOTa, (pU3MYECKNE W XUMHUYECKHE CBOMCTBA
(oOmre Kak MpeacTaBUTENs Kiacca KUCIOT U crneuupuueckue). XUMHYECKUe
pEaKkIuy, JIeKAIMe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IOMYyYEeHUs! CepHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comnn CCpHOﬁ KHCJIOTBI, Ka4€CTBCHHAsA pPCaKIHA Ha
cynbdar-non. Haxoxxaenue cepsl U €€ COeIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPY’)KAIOLIeH CpeIbl COCIMHEHUSMHU Cepbl (KHUCIOTHBIC ITOMKIHM,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpeaOTBpalllCHHA

2.3

OOmiass xapakTepucTuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIIEHH OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IPUPOJIE,
¢u3nueckne U XuMUIecKre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK,
ero ¢u3nyeckue M XMMUYECKHE CBOMCTBa, NojydeHue u npumeHenue. Conu
aMMOHUS, UX (HU3WYECKHe W XHMHYECKHE CBOICTBa, IpHMEHEHHE.
KavecTBeHHast peakiusi Ha MOHbI aMMOHHMsI. A30THasl KUCIIOTa, €€ MOJy4YeHHE,
duznveckue M XMMHYECKHE CBOWCTBa (OOIIME Kak TPEICTaBHTENs Kiacca
KUCIOT U crneunpudeckue). Vcnonap3oBaHne HUTPATOB M COJEM aMMOHUS B
KayecTBE MUHEPAJIbHBIX yJI00OpeHuil. XuMu4ecKkoe 3arpsa3HEeHHE OKpYKarolei
Cpefibl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHNE BO3yXa, MOYBbI

U BOJIOEMOB)

2.4

®ochop, amuoTponHsle Moaupukanuu gocdopa, pusnUecKkre U XUMUYECKHE
cBoiictBa. Oxcua Qocdopa(V) u dochopnas xkucnora, QusMueckue u
XUMUYECKHE CBOWMCTBa, mosydeHue. Mcmomp3oBanue QocdaroB B KauecTBe

MHUHEpaJIbHBIX YI00peHHi

2.5

O6mas xapaktepuctuka 3yeMeHToB I[VA-rpynnbl. OcoOeHHOCTH CTpPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHW OKHCIEHUS. YIJEepoJ, aUIOTPOIIHBIE
MoauUKAIMK, pacrpocTpaHeHne B TpHUpoe, (PU3MYecKne W XHUMHYECKUE
cBoiicTBa. Azncopbuus. Kpyrosopor yriaepona B npupoze. OKcHIbI yrieposa,
nux (1)PI3H‘-I€CKI/IC U XUMHUYECKHUC CBOI\/’ICTBa, HCﬁCTBHC Ha XWBBIC OpraHU3MBbI,

MOJIY4YCHHUEC U IPUMCHCHHUC. OKOJIOTUUECKHE HpO6J’ICMBI, CBA3aHHBIC C OKCHUJIOM




yrinepona(lV); rumoresa T1100aNMbHOTO TOTETUICHUS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KHUCIOTAa U €€ COJMM, UX (PUINICCKUE H XUMHYCCKHE
CBOICTBa, NOJy4YeHHUE W mnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArt-
noHbl. Mcnons3oBanue Kap60HaTOB B 6BITy, MCIUIMHC, NPOMBIIIJICHHOCTU U

CEILCKOM XO03SICTBE

2.6

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIECTBAX KAaK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, STWIEH, AaleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnora). x cocraB m xumuueckoe ctpoeHue. [lonstue o Ouoiormuecku
BaXXHBIX BEIIECTBAX: JKHpaxX, OenIKax, YyrieBoJaX — W UX POJIU B KHU3HU
yeloBeka. MarepuanbHOE €IWHCTBO OpPraHMYECKUX U HEOPraHMYECKUX

COEIMHEHUU

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHUE CBOWCTBA, TIOIYYCHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoje. OOmme mpencraBicHus 00
okcune kpemMuusi(IV) u kpemHueBoii kuciore. CHIMKAThI, UX HCIIOJIb30BAaHUE B
OBITY, METUITMHE, TIPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJO, IIEMEHT, OCTOH, »ele300eToH. [IpoOiemMbr Ge3o0macHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGILHGBHOﬁ KHU3HU

2.8

XUMHUECKUN HKCHEPUMEHT: HM3y4YeHHE 00pa3l0OB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
MOHBl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbITHL, OTpa)aroliue
¢u3nueckne 1 XMMHUYECKHE CBOMCTBA T'aJOT€HOB U X COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPHUIOB
(raloreHUI0B); O3HAaKOMJIEHHE C oOpa3laMu ceppl U €€ COEIUHEHUSIMHU
(BO3MOXHO  HCIIOJIb30BAaHWE BHUIACOMATEpPUAJIOB); HAOIIOJEHHWE TMpoIecca
o0yrnMBaHus caxapa MoJi JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3Y4YEHHE XMUMUYECKUX CBOICTB pa30aBiI€HHON CEpHOM KHUCIIOTHI, IPOBEICHHE
KayeCTBEHHOM peakuuu Ha cynb(par-uoH M HAOIMIOJeHHWE TIpu3HaKa eé
MPOTEKaHHUs; O3HAKOMJIEHHE ¢ (PU3MUYEeCKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXKHO UCIOJb30BAHUE BHJICOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HochHOPHBIX YI0OpEHUI; MoTyueHne, COOMpaHune, paclio3HaBaHUE U
M3Y4YEHHE CBOMCTB aMMMaKa; IPOBEICHHE KauyeCTBEHHBIX pEaKIMil Ha HOH
aMmMoHMST U ¢docaT-WOH M U3YYEHHE NPU3HAKOB MX MPOTEKaHUS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIBIO (BO3MOYKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB); H3yUYE€HUE MOJIeNe KpHUCTaUINYECKUX

peméTok anmasa, rpadura, (¢yJulepeHa; O3HAKOMIIEHHE C IPOLIECCOM




azcopOLUMU pacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NPOTHBOra3a; MOJy4YeHHe, cOOMpaHue, PACIO3HABAHWE W W3YyYEHUE CBOWCTB
VIJIEKUCIOro ra3a; IpOBeIEeHHWE KayeCTBEHHBIX peakluii Ha KapOoHAT- u
CHWJIMKAT-UOHbl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIHEH CHIMKATHOM MPOMBIIUIEHHOCTH; PEHICHHE 3KCIePUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHenne HeMeTauIbl U UX COEAUHEHUS))

Mertamisl 1 ux COCAUHCHUA

3.1

OO0w1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAaHUM MX
nosnoxenus B Ilepuonnueckon cucremMe Xumudeckux dnemeHToB J[.H.
Menpeneesa u crpoenus aToMoB. CTpoeHue MeTauloB. MeTauinyecKkas CBsA3b U
METaJJIMYEcKasl ~ KpUCTaliMyeckass pemérka. ODJIEeKTPOXUMHUYECKUH  psf

HaHpH)KeHI/Iﬁ MCTalJIO0OB

3.2

du3nyuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaiIoB. OOIIHMe criocoObl MOTyYeHus
MmeTasuioB. [loHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, UYyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B

6I>ITy U IIPOMBIINIJICHHOCTH

3.3

[lenouynble MeTasuibl: moyoxkeHue B llepuommyeckoll cucTeMe XUMHUYECKHX
anemeHntoB J[.M. MenaeneeBa; CTpOEHHE UX aTOMOB; HAXOXIEHUE B MPUPOJIE.
Ouznyeckue 1 XUMUIECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIBI U
TUAPOKCHUJBI HATpUAd HW KaJlus. HpI/IMeHeHI/Ie HOICJIOYHBIX MCETAJIJIOB H HUX

COeIMHEHUN

3.4

[[lenoyno3eMenbHbIE  METaIbl MarHuii W KajdblMi: TOJIOKEHHUE B
Ilepuoauueckoit cucreme xumuueckux anemenTos .M. Menneneesa; ctpoenue
WX aTOMOB; HaxOXKJIE€HHE B mnpupoae. PuU3NM4YecKrue U XUMHUYECKUE CBOMCTBA
MarHust ¥ Kajblus. BaxHeimme coenvHeHUs Kalblus (OKCUMA, THUAPOKCHUI,

conn). XKEcTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmomuHui: nonoxenue B Ilepuommueckoil cucreMe XMMHYECKUX 3JEMEHTOB
J.. MenzaeneeBa; crpoeHue aroMa; Haxox[acHue B mpupone. dusuueckue u
XMMHUYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHbIE CBONCTBA OKCHIA U THPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepnoandeckoi cucremMe XuMu4yeckux sinementos [[.1.
MeHnieneeBa; CTpOeHHME aToMa; HaxoxJeHue B mnpupoge. Pusnyeckue u
XUMHYECKHE CBOMCTBa eneza. OKcuapl, ruapokcuabl U coiu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOIyYEHUE

3.7

XUMUYeCKUM OKCIICPUMCHT: O3HAKOMIICHHE C 06p33HaMI/I MCTAJJIOB M CIIJIaBOB,




X (U3MUECKUMU CBOWMCTBAMHU; H3YyYEHUE PE3yJbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB XECTKOW BOJBI;
mpolecca TOpeHus Keje3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMM HA MOHBI
(MarHmsi, KanbItus, amroMuHus, nuHka, skeneza(ll) u kenesa(Ill), memu(Il);
HaOJIIOZICHUE U ONMUCAHUE MPOILIECCOB OKPAIIMBAHUS TJIaAMEHU MOHAMU HATPUS,
Kamusi M Kaublus  (BO3MOXHO  HCIOJIb30BaHHE  BHUAEOMAaTEpUasoOB);
uccieoBaHre aM(OTEPHBIX CBONCTB THIPOKCHIA ATIOMHHHS W THUIPOKCHIA
LMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BaxkHeiue meTamisl U

HUX COCIUHCHUS)

XHUMHA ¥ OKpYXKarolas cpeaa

4.1

HoBrle MaTCpHaJibl U TCXHOJOI'HU. BemectBa u MaTcpurajibl B HOBC@HHGBHOﬁ
J)KU3HH YCJIOBEKa. XUMHS U 300pPOBLE. bezomacHoe HCIONB30BaHKUE BEIISCTB U
XUMHNYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBa;I nmoMompb IIpu XUMHYCCKHX OKOrax H

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  I'PaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomien cpensl [1/IK. Ponp XuMuun B perieHHH SKOJIOTMYECKUX MPOOIEM.
[IpupoaHble HMCTOYHHUKHM YTIEBOAOPOAOB (Yrojb, HPUPOJHBIM Tra3, HEPTH),

MMPOAYKTBI UX nepepa60TKI/I, HUX poJib B 6LITy 1 TPOMBIIIJICHHOCTH

4.3

XYMHYECKUH 3KCIEPUMEHT: U3ydYeHrne o0pa3loB MaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTAaJIJIOB, TOJIMMCEPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30oBaTeIbHOM
NMPOrpaMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SIBICHMW TPUPOJBI, TOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M IpPaKTHYECKOU
NeSTeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHEC MECTa XUMHH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMO3HAHHWA, B TOM YHCJIC S3KCIICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HUCCICAOBAHUA BCIICCTB U HU3YUCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC UCIIOJIB30BaTh MOACIN JUIA

00BsACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeCCHOHATBHON ACSITEILHOCTH, CBI3aHHBIX C XUMHCH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSIX
XUMUYECKONW HAyKH, YTO TMO3BOJIUT OOYYalolMMCS paccMaTpUBaTh
XMMHIO Kak chepy cBoelt Oyayieit mpodecCHOHAIBHOM NesITeTbHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

MIpH MEepEX0/ie Ha YPOBEHb CPEAHETO 0011Iero o0pa3oBaHus

Binanenne cucreMoll XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHIIINE XHMMHYECKHE IIOHATHS: XHMHMYECKHUHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPOAHAsI CMECh, OTHOCUTENbHBIE AaTOMHAasi M MOJIEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIAPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTAa, OCHOBaHHE, CONb (CpPEemHss), XUMHUUYECKas
peaKiys, peakluh COCIWHEHUsS, PEeaKIUd PA3JIOKCHHs, PEaKIIN
3aMeIICHHUs, peaKiui oOMeHa, TeIUIoBOW A(PQEKT peakiuu, dK30- H
SHAOTEPMHUYECKUE PEAKIMH, PACTBOP, MACCOBas OIS XHUMHYECKOTO
3JIEMEHTa B COEIUHEHUH, MaccoBas JI0JIsl M MIPOLIEHTHAs! KOHLIEHTPALIUS

BEIIECTBA B pacTBOpPE, AP0 aToMa, MJIEKTPOHHBIHN CIIOM aToMa, aTOMHas




opOuTanb, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAsl CBS3b, JJIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOBAJICHTHAs  CBsSI3b, MOHHAas  CBsI3b, METaUIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, MOHHAas, MeTaJuIMJyecKasi,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHHOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMAINSA, pEaKIUd HOHHOrO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHME M  BOCCTAHOBIEHHME, JJIEKTPOIIH3,
XMMHYECKOE paBHOBeCHE, OOpaTHMMble M HEOOpaTUMbIE peakluy,
CKOpPOCTb XMMHYECKOW peakuuu, kartanusarop, IIJIK, xopposus

MCTaAJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XHMMHU: 3aKOH COXpPAHEHHs MaccChl,
nepuonnueckuil 3akoH J.M. MennaeneeBa, 3aKOH HOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHHU: aTOMHO-MOJICKYJISIDHAsE ~ TEOpus,  TEOpHs

BHGKTpOHHTquCKOﬁ Juccoruanmumn

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TPaBUJIBHO HCIOJB30BATh H3YYCHHBIC BEUIECTBA U
MaTepuaiabl (B TOM YHUCIIE MHHEpalbHbIe YIOOpEHUs, METaUlbl U
CIUIaBBI,  TPOAYKTHl  NEPEepadOTKM  MPHUPOJHBIX  HUCTOYHHKOB
yIJI€BOAOPOAOB (YIJisl, IPUPOAHOTO ra3a, HeTH) B OBITY, CETLCKOM
XO3SHCTBE, HAa MIPOU3BOACTBE U MOHUMAaHKE 3HAUYEHHSI )KUPOB, OEIIKOB,
yIJE€BOAOB JUIs OpraHu3Ma 4YeloBeKa; yMEHHE IPOrHO3UPOBATh
BJIMSTHHE BEIIECTB M XUMHUECKUX MTPOIIECCOB HA OPTaHMU3M YelIOBEeKa

OKPYKAIOIIYI0 TIPUPOTHYIO CPEIY

3.2

YMCHUC HHTCIPHUPOBATH XUMHWYCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTrUX

yueOHBIX IPEAMETOB

3.3

HaJIMYHME OIbITa paboOThl C PA3IUYHBIMM HUCTOYHHMKAMHU HH(OpMaIu
Mo XUMHUU (HaydyHas M HAy4YHO-TIOMYJISIpHAs JUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCEHUEC 00BEKTUBHO OLCHUBATh I/IH(i)OpMaHI/IIO 0 BC€HOICCTBAX, HX
MIpEeBpalICHUAX n MPAKTUYICCKOM MNPUMCHCHUHN n YMCHUC

HCIIOJIb30BaTh €€ NS petieHus yueOHO-TI03HaBaTeIbHbIX 3a7a4

Bnaagenne ocHoBaMH IIOHATHHHOIO afrmapara M CHMBOJMYCCKOTO

JA3bIKa XUMHH JIsI COCTABJICHUS (bOpMy.]'I HCOPTraHNMYCCKUX BEIICCTB,




YpaBHEHUM  XUMHUYECKHUX  pEaKlMil; OCHOBAaMH  XHUMHYECKOU

HomeHk1atypsl (IUPAC u TpuBHansHoi)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHUS 3eMeHTa B [lepuonnyeckoit

CUCTEME C YHUCIOBBIMU XapaKTCpUCTUKaMU CTPOCHHUSA aTOMOB

5 XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsan sjpa, oOlee 4Yucio
AJICKTPOHOB), pPAcCHpEEICHUEM DJJICKTPOHOB II0 JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOAOB, KA M KAIbIIUS
[IpencraBnenne O  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEKTPOOTPUIIATEITHHOCTS),
6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx MEpUOJaX U TJIABHBIX
MOArpYyIIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue kiaccupuIpoBaTh:
7.1 XHUMHYCCKHE JICMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh M CTCICHb OKHCIICHHS] XUMHUYECKHUX AJIEMEHTOB, 3apsil
' HOHA
8. BHJT XUMHYECKOW CBS3M W THUI KPUCTALIMYECKOH CTPYKTYPHI B
' COCTMHCHUSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJIUTENh ¥ BOCCTAHOBUTEIh
9 YMeHue xapakTepus3oBaTh (HU3MUECKHE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, rpaduT, ammas,
9.1 KpeMHU#, a3zoT, ¢ocdop, cepa, XJIOp, HATpU, Kalui, MarHuii,
KaJIBITMH, aTFOMUHUH, JKEJe30)
CIIO)KHBIX BEIECTB, B TOM 4YHCJIE€ HMX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI
9.2 metaioB [-IIA rpynn, amomunus, meau (II), nunka, xeneza (II u
' I1T), oxcunpr yraepona (II u IV), kxpemuus (IV), azota u dbocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucTas, a3oTHasd,
dbocdopHas, yroipHas, KpeMHHEBasI KHCIIOTa U MX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWCTBAa BEIISCTB B




3aBUCUMOCTH OT HMX COCTaBa WM CTPOCHUSA, IPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPAaBHCHUSA peaKuHﬁ, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WUTIOCTPUPYIONINX ~XHUMHYECKHE CBOHCTBA WM3yYEHHBIX KJIACCOB
' (Tpymi) HEOPTraHMYECKUX BEIIECCTB
104 MTOATBEPIKIAIONINX TEHETHUECKYIO B3aMMOCBSI3h MKy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACcU&Thl):
111 OTHOCUTEIIbHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTa B COCTUHCHUH
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3oB
114 [0 YpaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOyKTOB peakluu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH ~ METOJaMHM  HAy4YHOTO  TMO3HaHUS (HaOIrOAeHHe,
191 M3MEpEeHUe, SKCIIEPUMEHT, MOJICTUPOBAHNE) IPU U3yUYCHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUH; yMeHUe CchopMynHpoBaTh mpodieMy U
MPEATIOKUTh MYTH €€ PEIICHUS
122 0e3omacHOl pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUUYECKOU
' MOCY/I0W 1 TabopaTOPHBIM 000pYAOBaHHUEM
npaBuiiaMy 0€30T1acCHOTO 0OpaIeHus C BEIIECTBAMH, HCTIOIb3YEMbIMU
B TIOBCETHEBHOW KM3HU, MIPABUIIAMU MTOBEACHUS B LIEJSIX cOepeKkeHuUs
123 3J0pOBbSl M OKPYXKAIOIIEW NPUPOAHON Cpeapl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JEHUCTBUSA
13 Hannune mpakTHYeCKHX HaBBIKOB TIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYFOIINX XUMUYSCKUX IKCITIEPUMEHTOB:
131 W3Yy4YeHHE U OMucaHue (PU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (bI/ISI/I‘-IeCKI/IMH n XUMHNYECKUMU SIBJICHUSMMU, OIIBITHI,




WUTIOCTPUPYIOLTUE MPU3HAKH MMPOTEKAHUSI XUMHUUECKUX PEaKIIUii

13.2

HU3Y4YCHUC croco0oB pasaciICHusA cMmeceit

13.3

[IOJIyYEHHE KHUCIOpOAAa M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HUE
BOZIOPOJa U U3YyYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOrO rasa u

HU3Yy4YCHUC CT'0 CBOﬁCTB; MOJIY4YCHHNEC aMMHAKa U U3YUYCHUC CTO CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MaccoBOil nonei

pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHHE WHUKATOPOB (;makmyca, METHIJIOPAHKa U
¢benondranenna) A onpeAeNeHUs XapakTepa Cpelsl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

WCCIIEZIOBAHUE U  ONMCAHUE CBOMCTB HEOPraHMYECKHMX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAaHHUSIMH, COJISIMHM; IIOJIyYEHHE HEpPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JpPYyrMM W3  pacTBoOpa  COJIH;
HCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIAPOKCHUIOB AIFOMHUHUS U

IIUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHBIC KJIACCHI
HCEOPTraHNYCCKUX COCHHHGHHﬁ)); «3.]'ICKTpOJ'II/ITI/I‘IeCKaSI
JAUCCOLM AU, «Baxwneimye HeMeTaIbl H HX COCIUHCHUA,

«BaxHene MeTaliibl 1 X COSITMHEHMSI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONINE  MPHU3HAKU
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHA; KauyeCTBEHHBbIC pPEaKIid Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XIJIOPUI-, OpOMHUI-,
voaua-, cyinedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHus, KajbIUs, aTFOMHHHS,

xenesa (2+) u xenesa (3+), menu (2+), MUHKA

14

YmMmenue:

141

NpCACTaBIATL PC3YJbTATBl JSKCIICPUMCHTA B (bopMe BBIBO/IOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABJIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3HU MCXKAY PCAJIbHO Ha6J'IIO}1aeMI)IMI/I XUMHUYCCKHUMU
SABJICHUAMHA U MPOLECCCaAaMU, IPOUCXOAAIIUMA B MAKPO- U MUKPOMHUPE,

OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

YucTteie BemecTBa 1 cMecu. CIocoOBI pasziesieHus: cMecei

1.2

ATOMBI WH MOJICKYIJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

13

Xumuaeckas (bopMyna. BanentHocTh aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTEIIeHb

OKHCJIICHUA

14

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTeNnbHasd aToOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAdg Macca. MaccoBass g0 XUMHYECKOI'0 JIEMEHTa

B COCAUMHCHUU

1.5

KomuuectBo BemecrBa. Moabs. MomsipHas macca. MoOJsipHBIE 00BbEM Tra3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

duznyeckue U XMMHUYECKHUE SIBICHUS. XHUMHYECKas peakuus nu eé IIPpU3HAKHU.

3aKOH COXpaHEHMs MAcChl BEIIECTB. XUMHUUECKHE YPABHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

IIepnonnueckuit 3akoH. lleproanyeckas cucreMa Xumudeckux ieMeHTos /.M.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMEPOB MEPHUOJA U TPYMIIbI AJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

[Tepuoanueckont cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX SJIEMEHTOB INEPBBIX TPEX
MEePUOJIOB, Kaius, Kaimplug (pagmyca aToMOB, SJIEKTPOOTPHUIATEIHLHOCTH,
METANIMYECKNX W HEMETAIMYeCKMX CBOMCTB) H WX COCAMHEHHHA B
COOTBETCTBHU C TIOJOKEHHEM »JJieMeHTOB B Ilepuoamdeckoit cucreme u

CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

Xumuueckass cBsi3b. KoBanmeHTHast (TONsAipHAsT ©  HEMOJIAPHAsi)  CBSI3b.
DNeKTPOOTPUIIATEIFHOCTh ~ XUMHUYECKUX  dJeMeHToB.  oHHast  CBs3b.

Merannuueckas CBSI3b




3.2

Tunel kpucramaMueckux pemérok (aToMHas, WOHHAsA, MeETaJUIMYecKast),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU M BHUAA

XHUMHYECKOU CBI3U

Baxwueimme MNPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl 1 ux COCAUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX COCTUHCHHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yiue; OCHOBaHHMK (IIENOYM W HEPAaCTBOPHUMBIC OCHOBAHHS);
KHUCJIOT (KUCJIOpOJACOAEpKalme ¢ OECKUCIOPOJIHBIE, OAHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CpPEIHUX U KUCIBIX)

4.2

Ou3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX  BEHIECTB-HEMETAIIOB:

BOZOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpuda, Kajlud, Marovusd U KajJbLusd, aJIIOMUHHA, KEJIC3a. SHGKTPOXI/IMI/I‘-ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

dOu3nueckue U XMMHYSCKHE CBOMCTBA BOOOPOJHBIX COGILI/IHCHI/Iﬁ HEMCTAJJIOB:

XJIopoBoOaopoaa, CCpoBOAOpPOaAa, aMMHUAKa

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKcHI0B HemeramioB: cepel (IV, VI),
azota(Il, 1V, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuus(IV). ITonydenue

OKCHJ0B HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcunos: MertaimioB [A-IIIA rpynm, mmuka, meau(Il) u

xenesa(ll, III). [Tonyyenrne okcUI0B METAIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHUM M aM(OTEPHBIX THIPOKCUIOB (HA MpPUMEPE
TUAPOKCUIOB  QJIFOMUHUS, Keje3a, LHMHKa). [lomyyeHue oOCHOBaHUU W

aM(pOTEepHBIX THIPOKCHIOB

4.8

OO0mue XUMHUYECKHE CBOWCTBAa KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHHUEBOH, yroiapHOU. Ocolbie
XUMUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM W Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mme XuMHUUIECKHe CBOMCTBA cpetHux coiied. [lomyduenue coneit

4.10

HonyquI/Ie, co6npaHHe, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJdd, aMMHAKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu

411

[Tonyyenne amMMuaka, cepHOM M a30THOM KHUCIOT B IpOMBINUIEHHOCTH. OOue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilacCaMU HEOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peakluuil M0 pa3iInyHbIM MPU3HAKaM: 110 YUCIY U
COCTaBy Yy4YacTBYIOUIMX B pEaKIUU BEIIECTB, IO TEIUIOBOMY 3(deKTy, o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX YJIEMCHTOB

5.2

TennoBoi 2 HEeKT XUMUUECKON PEaKIIuU, TEPMOXUMUYECKUE ypaBHEHUS. DK30-

U SHJOTEPMUYECKHE peakuyu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHCJIICHUSA u BOCCTAHOBJICHHA. BHCKTPOHHBIﬁ OanaHc

OKHCIIUTEIILHOBOCCTAaHOBUTCIILHOM pakuuu

5.4

TeopI/IH BHCKTpOHI/ITH‘ICCKOﬁ AucCconralnmnu. KaTI/IOHLI, AHHWOHBI. SHGKTpOJII/ITLI n

HEOJICKTPOJIUTHI. CunbHbIE U ClIa0kIe OJICKTPOJIUTHI. CrencHb JUucconranmmn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa m Mmarepuansl B IIOBCEAHEBHOM JKHM3HM 4enoBeKa. besomacHoe
WCTIOJb30BAaHME BEIIECTB M XUMHUYECKUX pEaKUuil B Jabopatopuu u OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHUX 0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalomiel cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa W BOJOEMOB), CIIOCOOBI €r0o MPEIOTBPAIICHUS
[IpenenpHas nmomyctumasi koHmeHtparus Bemects (IIJK). Pomp xumun B
pEelIeHUU HKOJOTHYECKUX TMpoljeM. YCuwieHHe MapHUKOBOTO dddekTa,

paspymieHue 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepoaa, KpEMHUS U UX COCTUHECHHH B
ObITY, MEIUIMHE, TNPOMBILIUIEHHOCTH M CeJIbCKOM Xo3sicTBe. IlpumeHneHue
METAJJIOB M CIJIaBOB (CTalb, YYTyH, JIOPAJIIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeauHeHuil. [ToHaTHe 0o Koppo3uu MEeTauioB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble HMCTOUYHUKU YTIEBOAOPOAOB (Yroib, NPUPOIHBIA Ta3, HEPTh),

MPOJIYKTHI UX MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHA 00 OPraHM4YCCKHX BCEHICCTBAX KaK O COCAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 3THUJICH, alCTUJICH, OTAHOJI, TJIMIICPUH, YKCYCHAsA KI/ICJ'IOTa).
IloHarre 0 OMOTOrMYECKH BaXKHBIX BCHICCTBAX: XXHUPaAX, 6enl<ax, Yri€Boaax — U Uux

POJIHA B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysIaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM yYPaBHCHHSAM




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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