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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTensHOM TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsl, MPEACTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHONl pabouell MporpamMmbl
BOCIIUTAHUS U C YYCTOM KOHIEIIIUU MPENoAaBaHusi y4eOHOIro npeaMera « XuMush»
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XMMUM JA€T TPEACTABICHUE O IENsIX, OOIIel cTpareruu
oOydeHHsi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU Y4E€OHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTEIBPHOE peAMETHOE CoJiepKaHue,
MpeaycMaTpPUBACT pacClpeie]ieHne €ro Mo KiaccaM U CTPYKTYpUpPOBAaHUE TIO
pazienaM M TE€MaM MPOrpamMMbl MO XUMHUH, OMNPEAENSAECT KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHMS XHUMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromuxcs, OMNpeAesieT BO3MOXKHOCTH —MpeaMeTa  JJis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yibTataMm 00y4eHHs] XUMHUM Ha YPOBHE II€JIeH M3yUeHHUs MPeaMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-TIO3HABATEILHON JEATEIbBHOCTH OO0Yy4Yaromierocsi 1Mo OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUE XUMHUHM CIYXXUT OCHOBOW it (OPMUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpPMUPYEMbIE€ XUMHEH MPEACTABICHHUS O B3aMMOINPEBPALICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIBTYphI IUYHOCTH, €€ 001Iel 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHHUE MBIIIJICHUS] U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronmxcsi, HaBBIKOB HMX CaMOCTOSITEJIbBHOW  y4yeOHOM  JAesTeNbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOHECCUOHAIBHON JesATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €UHCTBO MPUPOABI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (DOPMHUPOBAHHIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4HbIM 3HAHUSM, K TPUPO/JIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbple HampaBlieHUs B OOYYEHHM XUMHHM OOECHEUYMBAIOTCS CHEeU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISICTCS  MEJAaroru4ecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMUU Ha OMpPENEICHHOM dTare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYECKOM XMMHM UM HEKOTOPbIX OTIEIbHBIX 3HAUYUMBIX TOHSITHM
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMUU CPOpMHpOBaHAa HA OCHOBE
CUCTEMHOTO MoaxoAa K e¢ u3ydeHuro. CoJepikaHHe CKJIaJbIBAETCS U3 CHCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUM O XUMHUUECKOM
peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 PHUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa [I. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— TmpelcTaBlieHUd 00 AJIEKTPOJUTUYECKON JUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHHWS PAcCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JPYroMy, BBINOJHAS (PYHKIMU OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYYEHUs
M3Y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU CHOCOOCTBYET  (HDOPMHUPOBAHHIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOM KapTUHBI MHUPA B JIOTHKE
€¢ CHUCTEeMHOH TPUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HAy4HOMY 3HAHHUIO U
METOJaM MO3HaHWUS B Hayke. M3yueHHe XUMUU MOPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee M3YYEHHBIX Yy4eOHBIX NpenMeToB: «OKpYKaIOIMUA MUDPY,
«buonorus. 57 knaccel» u «PusmnKa. 7 KIaccy.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUUYECKHX
3HAaHUN — BaKHEUIINUX (PaKTOB, MMOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHNH MHPOBO33PEHUECKOTO XapakTepa, s3bIka HayKH, B



MpUOOIIEHUH K HAy4YHBIM METOJlaM T[O3HAaHUS TPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW U Y4eOHO-MCCIEA0BATEIbCKON
JeSTEIbHOCTH, OCBOCHMM MpaBWJI 0OE€30MacHOTO OOpallleHUs C BEIIeCTBAMHU B
MMOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHHM HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsl BaKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHs Ha CHCTEMaTH4YeCKOe MpPHOOIIEeHHE
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATEIbHOU JNI€SITEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrneyeHune yCIOBH, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00YyHYarOIUMUCS
OTMbITa PA3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JCSTEIBHOCTH;

— (dopmupoBanue oOmeNd QYHKIUOHAIBHOW U E€CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJI€ YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKPYKAIOIIEer0 MHpA, WCIONB3ys 3HAHWS W OIBIT, MOJYYEHHBIC TPH H3yYCHUU
XUMUHU, TPUMEHITh WX TPU PEIICHHH MpoOJeM B IMOBCEIHECBHOW XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y oOOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKU
1IeJ1eCO00pa3HOr0 TOBEJEHU B OBITY W TPYIOBOM NEATETLHOCTH B IEJAX
COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOLIe MPUPOAHON Cpeibl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(MUIS M HANPaBIEHHOCTH AATbHEHIIETO
oOy4eHwUsl.

OOmiee YMCIO YacOB, OTBEACHHBIX Ui HW3YYCHHS XHUMHH Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HU YEIIOBEKA. XUMUS B CUCTEME HAYK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BelecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. YHUCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnyeckasi ¢opmyna. BajJeHTHOCTP aTOMOB XHWMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHUH.

KonunuectBo BemecrBa. Monbs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHUCIa CTPYKTYpHBIX €OUHUL BewnlecTBa. Pacuersl mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHNA. XUMHAYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHMA. Knaccudukaius
XUMHUYECKUX peaKUi (COeTUHEHMS], pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMu paboThl B J1JaOOpaTOpUH U
npueMaMu oOpalieHust ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3yUE€HUE U OMHCAHUE
¢u3nuecKuX CBOWCTB O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIOEHUE
¢u3nueckux (IJIaBJI€HUE BOCKAa, TasHUE JbJa, pacTUpPAHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIIOACHUE U
ONHCaHUE NPU3HAKOB MPOTEKAHUS XMMMUYECKUX peakUuil (pas3jokeHHe caxapa,
B3aUMOJEMCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, pa3joKeHUe THAPOKCUAA
meau (II) mpu HarpeBanuu, B3auMoaecTBE xene3a ¢ pactBopoM coiu meau (II),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBAHUE, NTUCTWLISALUSA, XpoMaTtorpadus, NpoBeJeHNE OYUCTKH MOBaPEHHOM
coiu, HaOJIIOJAEHHME U ONHCAaHME  PEe3yJIbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEeH MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaskHeiinmue npeacTaBuTe 1M HEOPrAHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aineMeHT U MpocToe
BeniecTBo. Haxoxaenuwe kuciaopojga B mpupoje, (pusMueckue M XUMHUYECKHe
cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenme kucnopona. CrocoOsl



MOJYYEHHS] KHUCJIOpOJa B JladopaTopud H NOpoMbllieHHOCTUH. Kpyrosopot
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOA.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W HHAOTEPMHUYECKHE pEaKkUuUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — amemeHT M mpocTtoe BemecTBo. Haxoxknenwe Boaopoja B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOKCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MomnsipHbiii 00bEM Ta30B. PacueThl MO XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOIMCTBA BOJibl. OCHOBaHMUSI.
Ponb pacTBOpoB B Npupojie U B KU3HHU YesoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecoseoOpazyronme. Homenknatrypa oxcujioB. dusnyueckue U XUMHUUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHWM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHWil. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XMMHUYECKME CBOWCTBAa KHUCIOT. Psanm aktuBHOocTM metaimioB H. H. bekerona.
[Tomy4yeHue KUCnor.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTyecKas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECITMHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPKAHU KUCIOpOJa B BO3IyX€E, MOJIyUCHUE,
coOuWpaHue, pacno3HaBaHME M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJICHCTBHUSL BEIIECTB C KHUCIOPOAOM M YCIIOBUSI BO3HUKHOBEHUS W
mpeKpaiieHus TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3llaMH OKCHUIIOB U
OMKCAaHUE HX CBOMCTB, MOJydyeHHE, cOOMpaHue, pACIO3HABAHUE M U3yUYCHUE
CBOMCTB BOJIOpoja (ropeHue), BzauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHUE OCOOCHHOCTEM pPAcCTBOPEHHUS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEICICHHOU
MacCOBOM J10JIeld paCTBOPEHHOTO BENIECTBA, B3AUMOJCHCTBUE BOAbI C METAILNIAMU
(HaTpueM ©  KajublueM) (BO3MOXHO UCIIOJIb30BaHUE BHUIECOMATEPHUATIOR),



WCCIEIOBaHNEe OOpa3loB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0/ICHUEe U3MEHEHHUs OKPACKU MHAMKATOPOB B PACTBOPAX KHUCJIOT U IIEJIOYEH,
u3ydeHue B3aumojiecTBusa okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIuid HeUTpaiu3alyu, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAaHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/7a4 10 Teme «BaxHenmme Kiaccbl HEOPTraHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMEeHTOB. [loHsaTHe o0
IpyInax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbIC METaJIbI,
rajoreHbl, UHEPTHBIC Ta3bl). DIIEMEHTBI, KOTOphIe 00pa3yroT aMmGOTEepHBIC OKCHIBI
Y TUJIPOKCUIBI.

[lepnognueckuii 3axoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkomepuoanas ¥ JUIMHHONEpHOAHAs  (POpMBI
[lepnoanueckon cucrembl xumudeckux 3iemMeHToB 1. . Menneneesa. [lepuoasr
u rpymnbl. PU3NYECKUN CMBICT IOPAAKOBOTO HOMEpPA, HOMEPOB IEpUOAa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DmekTponbl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHWMHYECKHX  JJIEMEHTOB
[lepuomnueckon cucremsl JI. . MennpeneeBa. XapaKTepUCTUKA XHUMHYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pagnyca aTOMOB XHMHYECKHUX HJIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil cCUCTEMbl XUMUYECKUX
AJIEMEHTOB [Jis pa3BuUTUs Hayku U npaktuku. J[. Y. MenaeneeB — y4€HbI U
rpaXIaHUH.

Xumudeckas cBsa3b. KoBajeHTHas (ToJsipHass ¥ HEMOJSpPHAs) CBS3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUECKHUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHUs.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKIIMH.
[Ipoueccel okuceHus: 1 BOCCTaHOBIICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUJIPOKCHJIA IIMHKAa C PAcTBOpaMH KHUCJIOT W IIEJI0YEH, MPOBEACHHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mexcnpeomemmunie céazu



Peanuzanus MeXNpeAMETHBIX CBA3€H NpU W3YYEHUM XUMHUU B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYyYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE MOHSTHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaJlIu3, CHUHTE3, KiIaccuukauus, TEepUOJAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsjl, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBa, Ta3, (PU3WYECKUe BEIUUHHBI, €IUHUIIBI
M3MEPEHUS, KOCMOC, TIAHEThI, 3B¢3/1b1, COJHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANIBI, TOPHBIE IOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuecTBo U XUMHYECKAs peaKnus

[lepnogmueckuit 3akoH. [leproguyeckas cucremMa XMUMAYECKUX JJIEMEHTOB /.
N. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEpPUOAOB, KalIMsl, KaIbLHUSI M HX
COCAMHEHUNH B COOTBETCTBUM C IIOJIOKCHUEM JJIEMEHTOB B llepmoamueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUNA KPUCTALINYECKON PEIICTKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PAa3IM4YHBIM KjaccaM HEOPTraHWYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peaklMii MO pa3IMYHbIM IPU3HAKaM (TI0 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
M3MEHEHUIO CTETEeHEN OKHUCIEHHUS] XMMHYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, IO
YYACTHIO KaTalu3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKLIMH, TEPMOXUMHUUYECKHE
YPAaBHEHUSL.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTHe 00 00paTUMBIX U
HEOoOpaTUMbIX XMMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karammse. [lonsTrue 0 xumuueckom paBHoBecuu. DakTopsl,
BIMSAIONIME HAa CKOPOCTh XHMHYECKOW PEaKUUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLUMH,  JBJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLUHU. CocraBnenue  ypaBHEHUH



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~PEAKUUd C  HCHOJb30BAHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3EKTPOIUTUYECKON TUCCOMALUU. DIEKTPOIUTHI U HENEKTPOJIUTHI.
Kartnonbl, aHMoHbl. MeXaHH3M AMCCOLMALMKM BEMIECTB C PA3NMYHBIMU BHIAMU
xuMHuueckoi cBsizu. Crenens nucconuanuu. CuiabHbIE U Cl1a0bIE 3JIEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBUs NpOTEKaHUs! peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAUICHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAaHMN W coJled B CBETE TMPEJCTaBICHUA OO0 AJIEKTPOIUTUUECKON
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAUIOB M HEMETauIoB (rpadura M amMasa), CIOKHBIX BEIIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IPOLECCAa JUCCOLMALMU KHCIOT, IIEJI0Yed M COJel
(BO3MOKHO ~ MCHOJIb30BAaHME  BHJIEO MATEpPUANOB), IPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakuuii HOHHOro  oOMEeHa
(oOpa3oBaHue ocajaka, BbIIEIEHME Tra3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C TOMOIIBIO KAaYeCTBEHHBIX pPEAKUUMHA HAa  HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MyUecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHME CBOWCTBA Ha NpPUMEpe  XJopa
(B3aMMOJEHCTBUE € MeETallaMH, HEMEeTaulaMH, Lieno4Yamu). XJIOpOBOAOPOI.
ConsiHas KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIyYEHHE, NMpUMEHEHue. JlencTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpPraHM3M 4YeJoBeKa. BaxkHeWlme XJIOpUAbl U HUX
HAXO0XKIECHUE B IPUPOJIE.

OO6mast xapakrepuctuka 37aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (u3nyYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOIU(DUKALIMN KUCIOPOIA
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, PU3HUECKUE U
XUMUYeCKUEe cBOMcTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kwucnora, (Qu3nueckue © XHMHYECKHEe CBOHcTBa (oOmIMe Kak
IpeiCcTaBUTENd Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO Croco0a TMOJIy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCIOTHI. COMM CEPHOM KUCIIOThI, KAUECTBEHHAS PEaKLMs Ha



cynb(dar-uon. HaxoxxneHue cepbl U €€ COCAMHEHHWH B TpUpPOae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeAbl COCIUHEHUSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpaICHUSI.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapAaKTEPHBIE CTEIEHU OKHUCIEHUS. A30T, PaclpOCTpPaHEHUE B MPUPOJE,
dusnueckue U XuMuIeckue cBoiictea. KpyroBopor a3ora B mpupojae. AMMHAK, €ro
du3nUecKre 1 XUMUIECKUE CBOMCTRBA, MOJTydeHHE U nmpuMeHeHne. Cojlu aMMOHUS,
X GU3MYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €¢ MOJIydeHHe, (PU3NYECKue U XUMHUYECKUE
cBOMCTBa (00mME Kak TPEICTABUTENs Kilacca KHCIOT M crhenuduaeckue).
Ucnonb3oBaHWe HUTPATOB H COJIEM aMMOHHUSL B KauyeCTBE MHUHEPAJIbHBIX
yao0peHnil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHEHUSIMHU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO3/1yXa, MOYBBI M BOJMOEMOB). Docdop,
ajutoTpornHbie Moaudukanuu (ocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciora, pu3NIECKHe U XUMHUCSCKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTE€pPHbIE  CTENEHU  OKHUCJICHUS.  YTIJIepoid,  a/UIOTPOMHBIC
MOAU(UKALIUKA, PACHPOCTPAaHEHUE B TPHUPOAE, (PUINYECKHUE U XUMUYECKUE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npupozae. OKCUIbI yriepoaa, ux
duznueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha KHUBbIE OpPraHU3MBbI,
MOJIYyYEeHHE W MPUMEHEHHE. DKOJOTUYecKue MpoOJieMbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COMM, UX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIILICHHOCTA U CEILCKOM
XO34MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yriepoja (MeTaH, 3TaH, 3TWICH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
NPOJAYKTHl WX TmepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTrie 0 OMOIOTUYECKHU BaXKHBIX BEILIECTBAX: KUpaxX, O€IKax, yriieBojax — U Ux
poii B OKM3HM 4eJioBeKa. MarepuanibHOe €IMHCTBO OPTraHUYECKUX W
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npumeHenne. CoenuHeHUsT KpemMHUs B mpupoze. OOmme mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemuueBoit kuciore. CUIMKATBI, X HCIOJb30BAHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeiie cTpouTeIbHbIE MaTepHalibl: KepaMHuKa,



CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobaembr 06€30MacHOr0 MCMOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIOIINE (PU3HUCCKHE M XHUMHYECKHE CBONCTBA
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIACOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3laMd XJOpUIOB (TAJIOT€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslaMi  cepbl M €¢  COCIUHECHHSIMU  (BO3MOXXHO  HCHOJIb30BaHHE
BHJICOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTIMBAaHMS caxapa ToJ JeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIeHHOMN CEPHOU KUCIIOTHI, IPOBEICHNE KAYECTBEHHOW PEaKIuu Ha CyIbdaT-
WOH U HAOJIOJIEHWE TpH3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBamMu azora, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIH30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOupaHue, paclio3HaBaHWE W M3y4YEHHE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U PocdaT-uoH U U3ydeHHEe NMPU3HAKOB
UX TIPOTEKAHUsI, B3AUMOICICTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3yUYCHHE Mo eNen
KPUCTAUIMYECKUX PEIICTOK aiMasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
MPOIECCOM  acOpPOLMM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPONCTBOM NPOTUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl U U3YyUYCHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIePUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelne HeMeTabl U UX COCTUHEHUS.

MeTaJsibl U UX COCAUHEHUS

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METaJJIOB Ha OCHOBAHUU
ux noJiokeHus B llepmogmueckor cucreme xumuuyeckux osnemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTauioB. MeTamunyeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIeTKa.  JJIEKTPOXUMUYECKUU  psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. OOmiue
CrocoObl TONMyueHHs MeTauioB. [loHsATHE O KOPpPO3WM METaIOB, OCHOBHBIC
CrocoObl 3amuThl X OT Koppos3uu. CrmaBbl (CTajb, YyTyH, AIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[Ilenounbie MeTauibl: MooKeHue B Ilepronuueckoil cucTeMe XMMHUYECKUX
aneMmeHToB /. M. MenzaeneeBa, CTpO€HHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
dusznveckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl 1



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IeNOYHBIX METalIOB M HX
COCIMHEHUMN.

[[lenoyno3emenbpHblE METaJUIbl MAarHMid MW KaJbLMW: IIOJIOKCHHE B
Ilepnognueckont cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoae. Ouznyeckue 1 XuMUYECKUE CBOMCTBA MATHHUS
U Kanpuusa. Baxseiilive coeauHEHUs Kaiblus (OKCUI, THUIPOKCHA, COJIH).
JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHHUS.

AmomMuHu: onoxenue B [lepuognyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOXKIEHUE B mnpupone. Pusnmyeckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIFOMUHUS.

Keneso: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B mpupone. Pu3MUECKHE H
XHUMHYCCKHE CBOMCTBA jkesie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIaBOB, WX (U3HUECKUMU
CBOMCTBAaMHU, U3YYEHHE  PE3YyJIbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICIHCTBUS OKCHJIA
Kalbllid W HATpUs C BOJOM (BO3MOXKHO WHCHOJB30BAHUE BHJIEOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOIlECCa TOPEHUS >Kelie3a B KHUCIOPOJIE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, JKejie3a
(IT) u xxene3a (II1), menu (I1), HaOmrOIEHNE U OMKMCAHKUE MTPOIIECCOB OKPAITUBAHUS
IUTAMEHU WOHAMH HaTpusl, Kajdus W Kalblus (BO3MOXXHO HCIIOIb30BaHUE
BUIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHUIA ATFOMUHHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHHE IKCTIEPUMEHTATIBHBIX 3aj1au 1Mo TeMe «BakHeilme
METAJLIBI U KX COSTUHECHUS.

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOM >KM3HM 4YeJlOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momoris npu
XUMUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpesnl (mpenesibHas AOMyCcTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Mexcnpeomemmunie céazu



Peanuzanuss MeXnpeaIMeTHBIX CBsI3e€d MpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIMOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHATUH, SBISIOMIUXCA CUCTEMHBIMU ISl OTACIBHBIX MIPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE TMOHSTHUS: HAy4YHBbIH (DaKkT, rUmoTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiacCUUKalUs, TNEPUOJUYHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEPEHHE, MOJENb, SBICHUE, MapHUKOBBIMI
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®duzuka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJCKTPUUYECKUN 3apsij, MNPOBOIHUKH,
MOJIYIIPOBOJTHUKH, ~ JOUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEILeCTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
pelIeTKa, CIUIaBbl, (PU3MUYECKHE BEIMYMHBI, C€AMHUIBI W3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, MIIAHETHI, 3B€3bl, COJIHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOT O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIETrO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHS XMMHHU B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSITHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT MpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIn4HOCTHBIE  pe3yJbTaTbl ~ OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAllUd WU
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HaCJEIWI0, TTOHUMaHMsS 3HAYCHUS XMMHUUYECKOM HayKH B >KHU3HU
COBPEMEHHOro OoOIIecTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOM HH(pOpmanuen o
NEPEAOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEACTABICHUS O COLMAIBHBIX HOpPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOUIECHUHN B KOJUICKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBATEIbCKOM, TBOPYECKOM M JAPYTUX  BHUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pPa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOECKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B IIpPOLECCe OSTOW Y4YeOHOM NeATEeNbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOC IMIOBEJEHUWE W TMIOCTYNKHA CBOUX TOBApHILIEH C TMO3ULUHU
HPABCTBEHHBIX U NMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYINKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHUPOBO33PEHUYECKUE TPEICTABICHNS O BEIIECTBE M XMMHUYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M COCTaBIIIOLINE
OCHOBY JJII TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHBIE MOTHUBBI, HANPABJIECHHbIE HA MOJYyYE€HHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBIE IJIT OOBSICHEHUS HAOIIOAACMBIX MPOIIECCOB U SIBIICHUA,
MMO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYIbTYpHl, B TOM YHCIIE
HABBIKOB CAMOCTOSITENILHOW pPabOThl € Y4YEOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

MHTEpEeC K OOYYEHHIO M TIO3HAHWIO, JIOO03HATENIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IPOEKTHOM M  HMCCIEI0BATEIbCKON
JESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4YeHHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKMA Ha 37I0POBBIA 00Opa3 >KU3HH, OCO3HAHME IMOCIEIACTBUI U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIECHUS aTKOroJisi, HAPKOTUKOB, KypEeHHUSI),
HEOOXOUMOCTH COONIIOJIEHUsI TpaBuUil  0O€30MacHOCTH TMpH  oOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pEabHON KU3HH;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO TTpodeccuil U Tpyia pa3InyHOTO Po/Jia,
YBAXEHHE K TPYyAy M pPE3yibTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIA BBIOOP
WHJIUBUAYAJIbHOU TPACKTOPUU MPOJIOKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHon npohecCuoHaIbHOM ASSTENBHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(EeCCUOHATBHOM Cpe/ie;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
KU3HHU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
O6e3zomacHOoro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOIIOACHUS
MpaBujI 0€30MaCHOTO MOBEICHUS MPU PabOTe ¢ BEUIECTBAMU, a TAK)KE B CUTyalUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJIydaeMble MPU U3YUYEHUH XUMHH, JJIS
pelLIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOSHON CPENON, ISl TTOBBILLICHUS
YPOBHS  DKOJOTMYECKOW  KYJNbTYphl, OCO3HaHHUS TJOOAIBLHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIEeM M MyTeM HUX PEIICHUS MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B coctaBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



HAay4YHOW KapTUHE MUPA, U YHUBEPCAIbHbBIC YUeOHBIC NCUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaloT (HOpMHpPOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI KCTOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XMMHYECKUX TOHSITHH (BBIICISATH MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
HOHSATHS JIJIsl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TI0O aHAJIIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
MpeoOpa30BEIBATH MIUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MPEACTABICHUSI —
XUMUYECKUU 3HAK (CMMBOJ »JJIEMEHTa), XUMUueckas QopMmyra U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYCTOM
ATUX MOJICNIBHBIX TPEICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB M XUMUUYCCKHUX PEaAKITHH,
BBISBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIE CBSI3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MMO3HAHUS, a TaKKe B KadeCTBE OCHOBBI IS (OPMHUPOBAHUS THUITOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allud U TPOBEACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 PE3yJbTaT, (OPMYIHpPOBATH 0000IIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEICHHOIO OMbITA, UCCIEOBAHUS, COCTABIISATH OTUCT
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJIEpXKaHUs, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh IPOTHBOPCUUBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3alpOChl NPU MOHCKE M OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJMMBIX MJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 OMPENEICHHOTO THIa, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOb30BAHMS PA3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TpeCcTaBiIeHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOU U
UCCJIeIOBATENBCKON JEATEIbHOCTH UH(POPMALMIO O BJIMUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
Cpepl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yUeOHbIe JelCTBHUA:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WJIU) JUCKYCCHM) IIO
CyumiecTBy  oOcCyxgaeMoll  TeMmbl, (OPMYyJIHpPOBATb CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAIUI0
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOPHOTO OIMbITA,
1ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4€OHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHON M HWCCIENOBATENbCKOM  NIEATEIBHOCTH TMPH  PEIICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4yeTa OOMIMX WHTEPECOB M COTJIACOBAHHUSA
no3unuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEWCTBUW, OIpelneseHHe KpUTEpUeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENH MACATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U HPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbonee dPPeKTUBHBIC CITOCOOBI pelIeHUsl yUeOHbIX U
MO3HABaTEJIbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM  AEUCTBUM TIPU BBIIOJHEHUM 3aaHUM C yYETOM
MOJTyYeHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEHIECTBaX U PEaKIUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBIICHHOW 1€/, yMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOSHHUIO 00S3aTEIBLHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON paboyeil mporpaMMoHu,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIIMMHUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduueckue Ui TPEeAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH [0  MOJYYEHHID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOyuenus B 8 Kiacce rpeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPUILIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCU(PHUKaius peakiuii: peaxiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHHs, PEAKUIUU
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl JOJisI BEIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OIMPEAEICHHOMY KJIAcCy COEAMHEHUU MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpymnmna (b-rpynma)», mansie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepronuueckass cucteMa xumudeckux aIvemeHtoB J[. U.
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeeHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIlllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEbHOCTA — aHAJU3
U CHUHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEMATH3allMIo, KJIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JIsl MU3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN );

CIENOBAaTh  IpaBWJaM  MOJIb30BaHUS  XUMHYECKOW  MOCYyAOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), TMPUTOTOBIECHUIO
pacTBOPOB C OMNpPEACIICHHON MAacCOBOW JIOJI€W PACTBOPECHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIHEPUMEHTHl  TO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO UHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 Kkiacce npeaMeTHbIE pe3yiIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHYCCKHUX TMOHSATHN: XUMHUYCCKUN
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKast CBs3b, TEIJIOBOU d(PdeKT
peakmuM, MOJIb, MOJSPHBIH  00BEM,  pPAacTBOp,  DJICKTPOJIHUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIMTHYCCKAS JTUCCOIMAIUS, PEaKIMH HWOHHOTO
oOMEHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInyecKas), KpUCTAILIMYECKas peHieTKa, KOppOo3Us METasuioB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO JI0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPEAENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOLO COCTaBa, NPHHAMIEKHOCTh BEUIECTB K
ONpPENEICHHOMY KJIAcCy CO€IMHEHUWA 1o (opmyaaM, BUA XHUMHUYECKON
CBs3M (KOBaJCHTHAs, WOHHAsA, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTNYECKON
PEUICTKN KOHKPETHOTO BEILIECTBA;

packpeiBatek cMbich llepuommnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCBHIBAaTh U XapaKTepHU30BaATh
Tabnnunyo (opmy Ilepuoanueckoil cUCTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymnmna)» u «1oOodHas
noarpynna (b-rpynma)», manbsie W OOJNbIIME TMEPUOJBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sijapa, oOOIIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COEAUHEHUI B
npeaenax MajblX NEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB;

KJIACCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTbI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKHE peakuuud (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHCICHUS
XUMHUYECKHUX DJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKLUN;

COCTABJISITh YPaBHEHHUSA JJEKTPOJUTUYECKON JAMCCOUMALMU  KHUCIIOT,
LIETI0YEH U COJIEH, TIOJIHBIE U COKPAILLICHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coONM0JaTh  MpaBWia  IOJb30BAaHHUS  XMMHYECKOM  HOCYIOoMl U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KJAIONINE  KAadeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM IMYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTIEPAIMHA MBICITUTEIHPHONU NESITCILHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCITUPOBAHNUE, SKCIEPUMEHT (pEabHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacoB
DJIeKTPOHHBbIE
Ne  HauMeHOBaHHe - P ) CHHCOK HTOrOBBIX Cnocod
undposbie IUIAHUPYEMBIX
n/ | pa3iesioB M TeEM Beer | Konrpoabnsl | IlpakTuyeckn Py OHEHKH
o0pa3oBare/ibHbIE Pe3yJbTATOB C YKA3aHHEM | [rOroBBLIX
n NPorpamMmbl o e padoThbI e padoThbI
pecypcnl JITaNoB Ha HX IUIAHAPYEMBIX
(opmupoBanue
pe3yJIbTaToB
Pa3nen 1. [lepBoHayajibHble XHMHYECKHE TIOHATHSA
PackpriBath cMbICI YcTHBIM
M3Yy4aeMbIX MMOHATUN; OTpoC;
PackpeiBats posib XuMuu ITucemenHbIN
B IIPUPO/IE U )KU3HU KOHTPOJIb;
YeJI0BEeKa, €€ CBSI3b C KonTponpHas
JIPYTUMU pabora;
HAayKaMH; TectupoBanu
XuUMus — BaKHAs Yiani, P
Pazmmuate yncTeIie e;
o0acTh
bubnuorexa [JOK BEILIECTBA U CMECH; IIpakTuyecka
€CTECTBO3HAHMS U
11 N 5 2 https://m.edso00.ru/7f4183 OJIHOPOJIHBIE U P
MIPaKTUIECKON
ic HEOJIHOPOJIHBIE CMECH; pabora;
NS TeNbHOCTH
Paznuyats Qusnueckue
YeloBeKa

H XMMHAYECKUE SIBJICHHS;
Onpenenars NpU3HaAKU
XUMHYECKUX PEaKIUi U
YCJIOBHSI UX TTPOTEKAHUS;
CrnenoBaTh mpaBuiIam
MOJIb30BaHMS
XUMUYECKON MOCYAOH U
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1a00paToOpPHBIM
obopyoBanueMm, a
TaK>Ke MpaBuiiaM
oOparmeHus ¢
XUMHYECKIMH
BEILIECTBAMH B
COOTBETCTBUU C
HWHCTPYKIUSMH 110
BBITTOJTHEHHUO
MPaKTUYECKHUX paboT;
IInanupoBath u
MIPOBOJUTH XUMUYCCKUH
JKCIIEPUMEHT I10
W3YYCHUIO U

OTMMCAHUIO PUBNYECKUX
CBOICTB BEIIIECTB,
Croco00B pa3ieleHus
cMecen

BelecTB; Mcnonb30BaTh
MIPH BBITIOJIHEHUHT
y4eOHBIX 3aJaHUI U B
rporecce
HCCIIEN0BATENbCKOMN
NeSTeTLHOCTH HAyYHO-
TOTTYJIAPHYIO
JTUTEpaTypy
XUMHYECKOTO
COJICpKAHUS,
CIIPaBOYHBIC MAaTEPUAITHI,
pecypcel uTepHera;




BrictpauBarh
pa3BEPHYTHIE
MIICbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
nHpOpPMAIIHIO U3
y4eOHHKA ¥ CIIPAaBOYHBIX
MaTepHajoB, FPaMOTHO
UCII0JIb30BaTh
W3Yy4YEHHBIN MOHATUNHBIN
anmnapar Kypca XuMuu;

1.2

BemectBa u
XUMHNYCCKHUC
peaxkuuu

15

bu6mmoreka [{OK
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IIpumenars
€CTECTBEHHO-HAayUHbIE
METO/IbI TTIO3HAHUS (B
TOM YHCJIE
HaOJIroIcHHE,
MOJIEINPOBAHUE,
HKCHEPUMEHT) U
OCHOBHBIE Ollepalyu
MBICIIUTEIIBHOU
JeSITEIbHOCTH
(cpaBHeHuUE,
KJ1accupuKanus) 1Jis
W3y4eHUus

BELIECTB U XMMHUECKUX
peaxkuuii;

PackpsiBaTh cMbICH
M3y4aeMbIX OHITHHI 1
3aKOHOB U IIPUMEHSATH
9TH TIOHATHS

MIPU ONKUCAHUM CBOMCTB

VYceTHbii
0I1poC;
[TnucemenHbIi
KOHTPOJIb;
KontponbHas
pabora;
TectupoBanu
SN
IIpakTuyecka
s

pabora;;
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BEIIECTB U UX
MpeBpaIICHU;
Paznuuate  usnueckue
U XMMHYECKUE SIBJICHUS,
OOBSICHATB MX CYIIHOCTb
c

TOUYKH 3PEHHUS ATOMHO-
MOJIEKYJISIPHOTO YUCHUS,
OnpenensiTb NpU3HAKK
XUMHYECKHUX PEaKIIHiA,
YCIIOBHS UX TIPOTEKAHUS;
OOBSCHATH CYIIHOCTD
(bu3HUecKuX U
XUMHAYECKHX SIBICHUH C
TOUYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO
y4eHHUs,
Knaccuduuuponars
XUMHAYECKHE PEAKITHH
(To yucy U cocTaBy
pearupyromux u
oOpa3yromnmxcs
BEIIECTB);

CoctaBnsatb (opMyIbl
OMHAPHBIX BEIIECTB 110
BaJICHTHOCTH U
OTIpeNIeNATh
BaJICHTHOCTb T10
(dhopmynaM BEIIECTB;
PaccraBisats




K03 puUIMeHTs B
YpaBHEHMSIX
XUMHYECKUX PEAKIIU;
CrnenoBatb npaBuiiaM
10JIb30BaHUs
XUMHYECKOH MOCY0M 1
1ab0paToOpPHBIM
o0opyaoBaHuEM, a
TaK)Ke MpaBuUIam
oOparieHus ¢
BEIIECTBAMHU B
COOTBETCTBUU

C UHCTPYKIUSMU 10
BBITOJIHEHUIO
1a00paTOPHBIX
XUMHUYECKUX OIBITOB;
Hcnonws3oBars mpu
BBITIOJTHEHUH YUEOHBIX
3aJlaHUid U B TIPOLIECCe
HCCIIEI0BATEIbCKON
JeSITeIbHOCTH Hay4HO-
MOMYJISIPHYIO
JUTEPATYPY
XUMHYECKOTO
COJEpKaHHUA,
CIIpaBOYHbIE MAaTE€PUAIIBL,
pecypcbl HTEpHETA;
BeicTpanBars
pa3BEpHYTHIE
MMUCHbMEHHBIEC U YCTHBIE




OTBETHI C OIIOPOIi Ha
nH(pOpMAIIHIO U3
y4eOHHKA ¥ CIIPAaBOYHBIX
MaTepUajoB, IPaMOTHO
HCIOJIb30BAThH
WU3YYCHHBIN MOHATHITHBII
anmnapar Kypca XuMuH;

Hroro no pazgeny

20

Pa3nen 2. Baxkneiimue np

C€ACTABUTC/IM HCOPIraHUICCKUX BCIIIECCTB

2.1

Bosgyx.
Kucnopon.
[TonsiTue 06
OKCHJIaX

but6mmoreka [JOK
https://m.edsoo0.ru/7f4183
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PackpsiBaTh cMbICT
H3y4aeMBbIX IIOHATHN U
HPUMEHSTH 3TU MIOHATHUS
npu

OIMCAaHUU CBOMCTB
BELIECTB U UX
MIPEBPALLEHUM;
XapakTepu3oBaTh
(omuckIBaTh) COCTaB
BO3/1yXa, GU3HUECKHUE U
XUMHYECKHE

CBOICTBAa KUCJIOPOJa,
CMOCOOBI €r0 MOTyYeHHUS,
MIPUMEHEHHE U 3HAUECHHE
B

MIPUPOJE U )KU3HU
YeJI0BEeKa;

CpaBHUBaTh peakuu
TOPEHUS U MEJIEHHOTO
OKHCIICHMS],

YcrHbli
0I1poC;
[TuceMeHHBI
KOHTPOJIb;
IIpakTruecka
s

pabora;
TectupoBanu
e
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ColGupats mprOOpHI 115
MOJTyYeHUS KUCIOPOa
(BBITECHEHUEM BOJIBI U
BO3JlyXa);

Pacno3znaBarh ONBITHBIM
IMYTEM KUCTIOPO/T;
Hcnonp3oBars
XUMHYECKYIO CUMBOJIHKY
JUISL COCTaBIICHUS
(hopMyI BElIeCTB,
MOJIEKYJISPHBIX
YPaBHEHUN XUMHAYECKHUX
peakuil ¢ yyacTuemM
KHCIIOPOAa;

OOBSCHATH CYIIHOCTh
9KOJIOTMYECKUX
po6JIeM, CBSI3aHHBIX C
3arpsi3HEHUEM

BO3/yXa;

CrnenoBaTh IpaBuiIam
0e30macHoil paboThI B
nabopaTropuu mpu
WCTIOJIb30BAHUH
XUMUYECKOH MOCY/IbI U
000pyI0BaHUs, a TAK¥Ke
npaBuIaM oOpalieHus ¢
TOPIOYMMH BEIECTBAMHU
B OBITY;

[Inanuposats 1
OCYIIECTBIISITH HA




IIPAKTUKE XUMHUYECKHE
JKCIIEPUMEHTHI,
MIPOBOJUTH HAOIIOICHHSI,
JIeJ1aTh BBIBOJBI 110
pe3yabpTaraM
JKCIIEPUMEHTA;
VYyacTBOBaTH B
COBMECTHOH paboTe B
Ipynmne;

Hcnonws3oBarts nmpu
BBINOJIHEHUH YUYEOHBIX
3a/laHuil U B IIpolecce
HCCIIEI0BATENILCKOM
JEATEIbHOCTH Hay4HO-
MOIYJIIPHYIO
JUTEPATYPY
XUMHYECKOTO
COJIepKaHUS,
CIPaBOYHbBIE MAaTEPUAJIBL,
pecypcel MHTepHera;
BelicTpanBarts
pa3BEPHYTHIE
MIICbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
nH(pOpMaLIHIO U3
yuyeOHHUKa U CIIPaBOYHBIX
MaTepuasoB, FPaMOTHO
HCIOJIb30BAThH
M3y4YEHHBIN TOHATUNHBIN
anmnapar Kypca XuMuu;




2.2

Bonopon.
IToustue o
KHUCJIOTaX U COJIAX

bubmuoreka [JOK
https://m.edsoo0.ru/7f4183
7c

PackpeiBath cMbICIT
H3y4aeMBbIX IIOHATHNA U
MPUMEHSTH 3TU OHATHUS
npu

OIMCaHUU CBOMCTB
BEIIECTB U UX
MpeBpaIICHU;
XapakTepu3oBaTh
(onuchIBaTh)
¢busnyeckue u
XMMHYECKHE CBOMCTBA
BOJIOpPO/Ia,

CHOCOOBI €ro MOJIy4eHuUs,
MIPUMEHEHHE;

Cobupats ipubop 11t
IIOJIy4€HUs BOJIOPOJIA;
Hcnonb3oBars
XUMHUYECKYIO CHUMBOJIMKY
JUISL COCTaBJICHUS
(dhopmyn BemiecTs,
MOJIEKYJIIPHBIX
YPaBHEHMI XUMHUYECKUX
peakuil ¢ yyacTueM
BOJIOPOJIA;

CrnenoBath npaBuiiaM
6e3omacHoit paboThI B
nabopatopuu mpu
WCIOJIb30BAHUU
XUMHUYECKOH IMOCYIbI U
000pyI0BaHUs, a TAKXKE

VYceTHbid
0I1poC;
ITucemeHHbIH
KOHTPOJIb;
KontponbHas
pabora;
[TpakTuecka
s

paborta;
TectupoBanu
<
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MpaBuiiaM OOpaIeHus ¢
TOPIOYMMH BEIIECTBAMU
B OBITY;

[LmanupoBate u
OCYIIECTBIISTH HA
MIPAKTUKE XUMUYECKHE
IKCIIEPUMEHTHI,
MIPOBOJUTH HAOIIOICHHSI,
JIeJ1aTh BBIBOJBI 110
pe3yabTaraMm
IKCIIEPUMEHTA;
YyacTBOBaThH B
COBMECTHOM paboTe B

rpymre;

2.3

Bopna. PactBopsl.
ITonsarue 00
OCHOBAaHHUAX

but6mmoreka [JOK
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PackpbiBaTh cMBICHT
M3y4aeMbIX MOHATHHA U
MIPUMEHATH 3TH OHITHS
npu

OITMICAaHUH CBOMCTB
BEIISCTB U UX
MIPEBPALLEHUM;
XapakTepHu3oBaTh
¢buznueckue u
XUMHYECKHE CBOMCTBA
BOJIBI, €¢ POJIb KaK
pacTBOpPUTEIIS B
MPUPOJHBIX MpoIleccax;
CocraBnsATh ypaBHEHUS
XUMUYECKHUX PEAKLU C
Y4aCTHEM BOJIbI;

VYcerHbii
OIIpoc;
[IncemenHbIi
KOHTPOJIb;
KonTtponbHas
pabora;
3auer;
IIpakTuyecka
S

pabora;
TectupoBanu
SN
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OOBACHATH CYLIHOCTh
9KOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C
3arps3HEHUEM
IIPUPOAHBIX BOJ,
CHOCOOBI OUNUCTKHU BOJIBI
OT IIpUMecel, Mephl 10
OXpaHe BOJ] OT
3arps3HEHUS;
IInanupoBath u
OCYILECTBIATH HA
MIPaKTUKE XUMHUYECKHE
9KCIEPUMEHTHI,
IIPOBOJIUTH HAOIIOIEHUS,
JIeJ1aTh BBIBOJIBI 110
pe3yabpTaraM
JKCIEPUMEHTA;
CrnenoBatb npaBuiIaM
6e3omacHolt paboThI B
nabopaTropuu mpu
HCIOJIb30BAHUU
XUMHUYECKOH ITOCYIbI U
000pyI0BaHNUS;
[IpoBoaUTH BEIYMCIIEHUS
C IPUMEHEHUEM MOHATHS
«MaccoBast 10515
BEIIECTBA B

pacTBope»;
Hcnonws3oBarts npu
BBITIOJTHEHUH Y4E€OHBIX




3aJlaHui U B Ipoliecce
HCCIIeI0BATENILCKOM
JeSATEeIbHOCTH HAy4HO-
MOMYJISIPHYIO
JUTEepaTypy
XUMHUYECKOTO
COJICpKAHUS,
CIIpaBOYHbBIC MAaTEPUAIIHI,
pecypcsl HTepHera;

2.4

OCHOBHBIE KJIACCHI
HEOPTraHMYECKUX
COETMHEHUN

11

bu6mmoreka [{OK
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Knaccuduuuposars
M3y4yaeMble BELIECTBA I10
COCTaBYy U CBOWCTBaM;
CocTaBnars GopMyIsl
OKCHJIOB, KHCIIOT,
OCHOBAaHHM, COJIEH 1
Ha3bIBaTh UX 110
MEXKyHApOIHON
HOMEHKJIATYpE;
[Iporno3uposath
CBOMCTBA BEIIIECTB Ha
OCHOBE 00IINX
XUMHUYECKHNX CBOMCTB
H3YYEHHBIX
KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHU
OTHOCSTCS,
CocTaBisTh
MOJICKYJISIPHBIE
YpaBHEHUS PEAKIIHIA,
WJUTFOCTPUPYIOIINX

YcrHbli
0I1poC;
[TucbMeHHBII
KOHTPOJIb;
KontponbHas
pabora;
3ader;
[IpakTnyecka
S

pabora;
TectupoBanu
<
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XHMUYECKHE CBOMCTBA U
CIOCOOBI MOTyYCHHUS
BEILIECTB U3YYCHHBIX
KJIACCOB/TPYIIIL, 8 TAKXKE
MOATBEPKAAIOIIUX
TCHETHUYECKYIO
B3aUMOCBSI3b MEKITY
HUMHU.;

[IpousBoauTh
BBIYKCIIEHHS 10
YpaBHEHUSM
XMMHYECKUX PEaKIU;
[LmanupoBath u
OCYIIECTBIISAThH HA
MPAKTUKE XUMUYECKUE
SKCIIEPUMEHTHI,
MIPOBOIUTH HAOJIOICHUS,
JIeJIaTh BBIBOJBI I10
pe3ynbTaram
IKCIIEPUMEHTA;
CnenoBaTh mpaBuiIam
6e3omacHol paboThI B
naboparopuu mpu
HCIOJIb30BaHUU
XUMHUYECKOH MMOCY 1Bl U
000pyIOBaHNUS;
Hcnonws3oBats mpu
BBITIOTHEHUH YY€OHBIX
3aJlaHuid U B TIPOILIECCe
HCCIIEI0BATEIbCKOM




JEeATEIbHOCTH HAy4HO-
MOMYJISIPHYIO
JUTEPATYPY
XUMHYECKOTO
COJIEpKaHUS,
CIIPaBOYHbBIE MAaTEPUAJIBL,
pecypcol MuTepHera;
BreicTpauBath
pa3BEpHYTHIE
MUCbMEHHBIE U YCTHbHIE
OTBETHI C ONIOPOM Ha
nHGOPMAIIHIO U3
y4eOHHKA ¥ CIIPAaBOYHBIX
MaTepuajoB, FPaMOTHO
HCII0JIb30BATh
M3y4YEHHBIN MOHATUNHBIN
anmnapar Kypca XuMuu;

Hroro no pazgeny

30

Paznen 3. llepuognyeckuii 3axon u Ilepuonnyeckasi cucrema xumudeckux sjaementos /1. U.
Menpgeneea. Ctpoenne aroMoB. XuMH4ecKasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
Ilepuonnueckuit PackpeiBaTh CMBICI YcTHBIH
3aKOH U MEPUOJNYECKOr0 3aKOHA; |  OIpOC;
[Tepuonnueckas Ilorumatnb IInceMeHHBIH
cucreMa bubmorexa HOK CyHIECTBOBaHHE KOHTPOJIb;
31 7 https://m.edso0.ru/7f4183 y ’
XUMHYECKUX MIEPUOINIECKON TECTUPOBAHUE

anemeHToB /[, 1.
Mennene-eBa.
Crpoenue aroma

ic

3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX
3JIEMEHTOB (MU3MEHEHHE



https://m.edsoo.ru/7f41837c
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paguycoB aTOMOB U
IEKTPOOTPHULIATEIBHOCT
1) U UX

COCIMHEHUH OT
MIOJIOYKEHUS B
MIEPUOIUYECKON CUCTEME
Y CTPOCHHUS aTOMa;
YcraHaBinuBaTh CBS3b
MEXKy MOJI0KEHUEM
3JIEMEHTA B
MIEPUOINYECKON CUCTEME
U CTPOCHHUEM €ro aToMa
(cocTaB u 3apsin sapa,
oO11ee 9ucio
3JICKTPOHOB U
pacrpeiesieHue ux 1o
AJEKTPOHHBIM CIIOSIM);
[Iporro3uposath
XapakTep U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX
COCIMHEHMUI 110
rpyIIaM U nepuoiam
[Tepuognueckoit
CUCTEMBI;
XapakTepru3oBaTh
XUMUYECKUE PTIEMEHTBI
MEPBBIX TPEX NEPUOOB,
KaJus,

KaJIBITHS TI0 UX
TTOJIOKEHUIO B




[Tepuoanueckoit
cucreme /I. W.
Menneneena;

CrnenoBatb npaBuiiaM
0e30macHoOi paboTHI B
naboparopuu mpu
WCIOJIb30BAHUU
XUMHYECKOH MOCYAbI U
000pyIOBaHNUS;
BeicTpanBarts
pa3BEpHYTHIE
MUCbMEHHBIE U YCTHHIC
OTBETHI C ONIOPOIi Ha
nHpOpMaIHIO U3
yueOHUKa U CIIPABOYHBIX
MaTepuaioB, IPaMOTHO
HCII0JIb30BATh
W3y4YEHHBIN MOHATUNHBIN
amnmapar Kypca XuMHUU;
Hcnonw3oBars nmpu
BBITIOJTHEHUH Y4E€OHBIX
3a/1aHUI TEKCTBI
yueOHHKa,

CIIpaBOYHbBIE MATEPUAIIBI
(ITeprogmnueckyro
CHUCTEMY XUMHYECKUX
37eMeHTOB /.

H. MeHnneneena,
TaOIUIly PACTBOPUMOCTH
KHCJIOT, OCHOBAaHUH 1




coJIeil B BOJIE,
BJIEKTPOXUMHYECKUM P
HaIpsLDKEHUH METaJIOB);
Hcnons3oBarts mpu
BBITTOJIHEHUH Y4EOHBIX
3aJJaHUii U B IIpolecce
HCCIIEI0BATENLCKOM
JeSITeIbHOCTH HAayYHO-
MOIYJIIPHYIO
JUTEPATYPY
XUMHYECKOTO
CoZiepIKaHus,
CIPaBOYHbIE MaTEpUabI,
pecypcbl HTepHerTa;

3.2

Xumuaeckas
CBSI3b.
OKHCIUTEITBHO-
BOCCTAaHOBUTEIIHH
bI€ PEaKIuu

but6mmoreka [JOK
https://m.edso0.ru/7f4183
7c

PackpbiBaTh CMBICTT
W3y4aeMbIX TIOHSITHIA;
Onpenenars BUj
XUMHUYECKOH CBSI3U B
COCIMHCHUH;
Onpenenars cTeneHb
OKHUCJICHUS XUMUYECKOTO
3JeMeHTa 1o hopmyie
ero

COCIMHEHMUS;
Onpenensarb 3IeMEeHT
(BemecTBO) —
OKHUCIIATEIh U DJIEMEHT
(BemecTBO) —
BOCCTaHOBHTEITb,
OOBSCHATH CYITHOCTD

YcrHbii
OIpoc;
ITucemenHbIN
KOHTPOJIb;
KonTtponbHas
pabora;
TectupoBanu
<



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

MIPOLIECCOB OKUCIICHUS U
BOCCTaHOBJICHUS;
CocraBnsrtb
3JIEKTPOHHBIN OanaHc ¢
Y4€TOM UYHUCia OTIaHHBIX
Y IPUHSATHIX
3JIEKTPOHOB;
CocTaBisTh ypaBHEHHE
OKHCIUTEIHHO-
BOCCTAHOBUTEIBHOMN
peaxiuy;

Hcnonws3oBars npu
BBIMOJTHEHUH Y4€OHBIX
3aJJaHUI TEKCThI
yueOHUKa,

CIIPaBOYHbBIE MaTepUAITBI
(TIepHOANUYECKYIO
CHUCTEMY XUMHYECKUX
37eMEeHTOB /.

. Menneneena,
TaOIUIly paCTBOPUMOCTH
KHUCJIOT, OCHOBaHUI 1
CoJieil B BOJIE,
3IEKTPOXUMHUYECKUH psijt
HaIpsHKeHUH METalIoB);

bubnmoreka [JOK
Hroro no pasery 15 https://m.edsoo.ru/7f4183
1c
PesepBHOE Bpems 3 bubnmoreka [JOK

https://m.edsoo.ru/7f4183
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OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

68
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9 KJIACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE Cnucok MTOroBbIX Cnocod
Ne HaumeHnoBanue
/ B K n (uudposbie) NIaHUPYEeMBIX OLICHKH
1! a31CJI0B U TEM cer OHTPOJILHDBI AKTHYEeCKH
P 6p P p odpa3oBaTe/IbHbIE pe3yIbTATOB € HUTOTOBBIX
1| NMPOrpamMmbl 0 e padoThl e padoThl
porp p p pecypebi yYKa3zaHueM 3TanoB IUIAHAPYeMbIX
Ha UX
pe3yJIbTaToB
¢dopmupoBanue
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMH
Xapakrepus3oBaTh YCTHbIN onpoc;
XUMHYCCKHC KoHTponbHas
3JI€MEHTHI IEPBBIX _
: paboTa;
TPEX MEPUOJIOB,
CamooLeHKa ¢
KaJIis U KaJIbLIUs
0 UX TIOJIOKEHUD | MCMOoNnb3oBaHne
. M
B [Iepnonnueckoit
IToBTOpEHME N
Menpeneena; nucrtay;
yriryoseHue bubnnoreka [IOK
11 3HAHUN OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
Knaccudunmposar

paszmenoB Kypca 8
KJacca

36

b U Ha3bIBaTh
HEOpPraHUYECKHe
BEIECTBA
W3YYEHHBIX
KJIaCCOB;

OnuceIBaTh 00IIHE
XAMHYECKHE
CBOIiCTBA BEILIECTB
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Pa3IMYHBIX
KJ1acCOB,
MOATBEPK/1aTh
CBOIICTBa
puMepaMu
MOJIEKYJISIPHBIX
ypaBHEHUI
XAMHYECKUX
peaKkIuit;

Ornpenensars BU
XAMUYECKOH CBI3U
M THII
KpUCTAITUYECKON
pelICTKU
BEIIECTBA;

BelicTpanBarts
pa3BEpHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
OIOpoM Ha
nHpopManuo u3
ydeOHHKA U
CIPaBOYHBIX
MaTepHualloB,
IpaMOTHO
HCIOJIb30BAThH
H3y4YCHHBIN
MOHATUHBIN




anmapar Kypca
XUMHH;

Hcnonws3oBars npu
BBINOJIHEHUHT
y4eOHBIX 3aJjaHuI
U B IIpoI1iecce
HCCIIEIOBATEILCKO
¥ IeITenbHOCTH
Hay4YHO-
MOMYJISIPHYIO
JUTEpaTypy
XHUMHUYECKOTO
COJIepIKaHUs,
CIIPaBOYHbBIC
MaTepHuabl,

pecypehl
WHrepHera;

1.2

OcHoBHEIE
3aKOHOMEPHOCTH
XHUMHYCCKUX
peakiui

but6mmoreka [IOK

https://m.edsoo.ru/7f41a6

36

PackpsiBaTh cMBICIT
H3y4aeMbIX
THOHSTHI

Y IPUMEHSATD 3TH
TIOHSATHUS TIPU
OITMICAaHNH CBOMCTB
BEILECTB U UX
NIPEBPALLEHUM;
YcranaBauBaTh
3aBHCHMOCTh
CKOpOCTH
XUMHYECKOM

YcTHBIN
oTIpoc,
ITuceMeHHBIN
KOHTPOJIb;
CamoolieHka
c
HCIOJIE30BaH
u

eM
«O1ueHoyHoro
JINCTa,;
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peakuuu oT
pa3IUYHbIX
(axTopoB;
IIporno3uposathb
BO3MO>KHOCTH
MIPOTEKAHUS
XUMHUYECKUX
MpeBpaIleHUH B
pa3IUYHbIX
YCIIOBUSX;
Onpenensrob
OKHUCIIUTENb U
BOCCTAHOBUTEIb B
OBP;
CocraBnsrtb
3JIEKTPOHHBIN
OanaHc

peaxiuy;
BelicTpanBarts
pa3BEPHYTHIE
MMCbMEHHBIE

U YCTHBIE OTBETHI C
OIoOpoM Ha
nHpopmanuo u3
ydeOHHKA U
CIPaBOYHBIX
MaTepHualloB,
IpaMOTHO
HCIOJIb30BAThH
H3y4YCHHBIN




HOHATHUHBIN
ammapar Kypca
XHAMHUU,

13

DNEKTPOTUTHIECK
asi JUCCOLMAIIHSL.
XUMHUYEeCcKHUe
peakuuu B
pacTBopax

bu6nuoreka [IOK

https://m.edsoo.ru/7f41a6

36

PackpbiBath cMbICT
HU3y4aeMbIX
MOHSTHH,

a TaK)Ke CMBICT
TEOpUHU
AIEKTPOIUTHYECKO
H AyccoIMalyu;
CocTaBisiTh
YpaBHEHUS
JIMCCOLMAIIN
KHCJIIOT, IeJ04uei 1
COJIEH, TTOJTHBIE 1
COKpaIICHHBIC
WOHHBIE YPaBHEHUS
XHUMHUYECKHX
peakiii HOHHOTO
obMeHa;
[Inanuposats 1
OCYUIECTBJISTh HA
MIPaKTUKE
XAMHYECKHE
IKCIIEPUMEHTHI,
MIPOBOJUTH
HaOIroAeH s,
JieNaTh BEIBOIBI

10 pe3ybTaTam
IKCIIEPUMEHTA;

Ycrubii
OIIpOC;
IIpakTnyecka
o

pabora
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CrnenoBarth
MpaBUJIaM
0e30macHoM
paboThI B
nabopaTopuu rpu
HCIIOJIb30BaHUH
XHUMHAYECKOM
MOCYAbI U
000pyI0BaHUS;
IIpousBoauTh
BBIUKCIIEHHUS T10
XAMHYECKUM
YpaBHCHHSIM;

Utoro no pazneny 17

Pasznea 2. Hemera/uiibl 41 UX COCTUHEHUS

OOGmas
XapaKTEPUCTHKA
2.1 XUMHAYECKUX 4
sneMmeHTOB VIIA-
rpymibl. ["amoreHspr

bu6nuoreka [IOK

https://m.edsoo.ru/7f41a6

36

O6BbAacHATL o0LLMe
3aKOHOMEPHOCTU
B U3MEHEHUN
CBOWNCTB
HEeMeTannos u
MX coeguHeHnn B
npeaenax marnbix
nepuoaos u
rnaBHbIX NOArpynn
[Tepuoanueckoit
CHUCTCMBbI
XUMHAYECKHX
3JICMEHTOB C
YUETOM
CTPOEHHUS UX

YcTHbII
OIIpOC;
[IpakTrueck
ast pabota
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aTOMOB;
XapakTeprus3oBaTh
¢busnyeckue u
XUMHYECKHE
CBOMCTBA MPOCTHIX
BEIIECTB rajoreHOB
(Ha mpumepe
XJIOpa) ¥ CIOKHBIX
BEIIIECTB
(x;opoBoz0po/Ia,
XJIOpUAa HATPHs),
CIOCOOBI UX
MONTyYCHHUS,
MIpUMEHEHHE

Y 3HaYCHHE B
MIPUPOJIC U )KU3HH
YeJI0BEKa,
Onpenensthb
TaJIOTeHUI-HOHBI B
pacTBope;
[Inanuposats 1
OCYIIECTBIISATh HA
MPAKTUKE
XUMHYECKHE
IKCIICPUMEHTHI,
MIPOBOJTUTH
HaOIroAeH s,
JIeNIaTh BHIBOJIBI IO
pe3yabpTaraMm
IKCIIEPUMEHTA;




CrnenoBarth
MpaBUJIaM
Oe3omacHoi
paboThI B
nabopaTopuu rpu
HCIOJIb30BaHUU
XUMHUYECKON
TOCY/IbI

1 000pyJIOBaHUS;
BreicTpauBath
pa3BEpHYTHIE
MMUCbMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
UH(POPMAIIHIO U3
ydueOHUKA U
CIIPABOYHBIX
MaTepHasoB,
TPaMOTHO
HCIIOJIb30BATh
H3Y4YCHHBIN
TOHATUWHBIN
anmnapar

Kypca XUMUHU;
Hcnonws3oBars npu
BBITIOJTHEHU T
y4eOHBIX 3aJaHU
U B IIpoIiecce
HCCIIEIOBATENIHCKO
¥ IeATeIILHOCTHU




Hay4HO-
HOIYJIIPHYIO
JUTEPATYPY
XUMHYECKOTO
COJIEpKaHUS,
CIIpaBOYHbIE
MaTepuabl,

PeCypPChI

2.2

O6mas
XapaKTepUCTHKA
XUMHNUYCCKUX
aneMeHToB VIA-
rpynnsl. Cepau ee
COCAUHCHUA

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a6
36

OO0BsicHATD 001IIHE
3aKOHOMEPHOCTHU

B U3MCHCHUU
CBOWCTB DJIEMCHTOB
VIA-rpynmsl u ux
COECIMHEHUH C
Y4€TOM CTPOEHUS
UX aTOMOB;
XapakTeprus3oBaTh
¢buznyeckue u
XUMHYECKHE
CBOMCTBA IIPOCTOI0
BEILIECTBA CEPhI U
€€ COeIMHEHUI
(cepoBomopona,
OKCH/JIOB CEpHlI,
CEpPHOM KUCIIOTBHI,
cynb(haToB),
CIIOCOOBI UX
TIOJTYYEHHS,
MIPAUMEHEHHE

YcrHbIN
OT1poC,
MpaKkTUYecKas
pabota
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Y 3Ha4YCHHE B
MIPUPOJIC U )KU3HH
YeIIOBEKa,
Onpenenstob
Haju4ue cyiabdar-
HOHOB

B PacTBODE;
OOBsACHATD
CYIIHOCTb
IKOJIOTUICCKUX
pobiem,
CBSI3aHHBIX

¢ mepepaboTKOM
COETMHEHUII Cephl;
IInanupoBats u
OCYIIIECTBIISTH HA
MIPAKTHUKE
XUMHYECKHE
IKCIEPUMEHTHI,
MIPOBOJIUTH
HaOIroAeH s,
JIeNIaTh BHIBOJIBI IO
pe3ynpTaraMm
IKCIIEPUMECHTA;
CnenoBarb
MIpaBHJIAM
Oe3omacHoi
paboThI B
naboparopuu pu
WCTIOJIh30BAHNUHT




XUMHUYECKOU
MOCY/IbI

1 000pyIOBaHUS;
[IpousBoauth
BBIYHCIICHUS T10
XUMHUYECKUM
ypaBHEHHUSIM;
Hcnonb3oBate npu
BBITTOJIHCHUH
y4eOHBIX 3aJaHHIA
TEKCThbl yueOHUKa,
CIIpaBOYHBIC
MaTepHuabl
(ITepuogmueckyro
cucTeMy
XUMHUYECKUX
anemenToB [1. U.
Menneneena,
TaOIUILy
PacTBOPUMOCTH
KHCIIOT, OCHOBaHUU
u

coJie B BoJIE,
MEKTPOXUMHUYICCKH
i

PAI HaNIPsDKEHUN
METaJIJIOB);
Hcnonb3oBathk npu
BBITIOJTHCHU U
yueOHBIX 3aJaHUI




U B Mpolecce
HCCIICI0BATEIbLCKO
1 JeSITeIbHOCTH
Hay4YHO-
MOMYJISIPHYIO
JTUTEPATYPY
XHUMHYECKOT'O
COZICpKaHUs,
CIIPaBOYHbIC
MaTepuabl,

pecypebl
WHrepHuera;

2.3

O6mas
XapaKTepUCTHKA
XUMHUYECKUX
351eMeHTOB V A-
rpymnmsl. A30T,
dochop u ux
COEIMHEHUS

bu6nuoreka [IOK

https://m.edsoo.ru/7f41a6

36

OOBsicHATD 001IIHE
3aKOHOMEPHOCTH

B U3MCHCHUU
CBOWCTB 3JIEMEHTOB
VA-TpymIs 1 ux
COEIMHEHH C
Y4€TOM CTPOEHUS
WX aTOMOB;
XapakTepHu3oBaTh
¢duznueckue u
XUMHYECKHE
CBOMCTBA MPOCTHIX
BEIIECTB a30Ta U
¢dochopa u ux
COEIMHEHUN
(ammmaka, coneit
aMMOHUSI, a30THOMH
KHCJIOTBI,

YcrHBIN
OT1poC,
MIPaKTUIECKas
pabora
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HUTPATOB, OKCHJIA
dbocdopa’) u
dhochopHoii
KHCJIOTBI,
¢docdaros),
CIOCOOBI WX
TIOJTYYCHHS,
MIPUMEHEHUE

Y 3HAYCHUC B
MPHUPO/JIE ¥ )KU3HU
YeJI0BEKa,;
Ornpenenarb HOHBI
AMMOHHUSI U
¢dbocdar-noHsI B
pacTtBope;
OOBACHATD
CYIIHOCTb
IKOJIOTUYECKUX
pobiem,
CBSI3aHHBIX

C HaXOXKJICHUEM
COEIMHEHUH a30Ta
u

dbocdopa B
OKPY’KaIOIIEeH
cpene;
[LmanupoBath u
OCYIIECTBIIATH HA
MPaKTHKE
XUMHUYECKUEC




JKCIEPUMEHTHI,
MIPOBOJUTH
HaOJII0ICHNS,
JienaTh BEIBOBI 110
pe3yapTaraMm
IKCIEPUMEHTA;
CrnenoBarth
TpaBUJIaM
Oe3omacHoi
paboThl B
naboparopuu npu
WCIOJIb30BAHUU
XUMHUYECKON
MOCY/IbI

1 000pyIOBaHUS;
[TpounsBoanTh
BBIYUCIICHUS 110
XUMUYECKUM
YpaBHEHUSM;
Hcnons3oBars npu
BBINIOJTHEHUH
y4eOHBIX 3aJaHU
TEKCThbI yueOHUKa,
CIIPaBOYHBIC
MaTepHAaIIbI
(TepHoaNYECKYIO
CUCTEMY
XUMHUYECKHX
anemenToB J[. W.
MeHpeneena,




TaOJIUIy
PacTBOPUMOCTH
KHCJIOT, OCHOBaHUI
H

coJIeil B BOJIE,
ANEKTPOXUMHUYECKU
"

PAIl HANIPSDKEHUN

METaJIJIOB);

24

O6mas
XapaKTEepUCTHKA
XUMHUYECKUX
anemeHToB [VA-
TPYIIIBL. YTIIEpoa
Y KPEMHHH U UX
COEIMHEHUS

bu6mmoteka [IOK

https://m.edsoo.ru/7f41a6

36

OO0BsicHATD 001IIHE
3aKOHOMEPHOCTHU

B U3MEHEHUU
CBOWCTB 3JIEMEHTOB
IVA-Tpynmsl u ux
COECIMHEHUH C
Y4€TOM CTPOEHUS
UX aTOMOB;
XapakTeprus3oBaTh
¢buznyeckue u
XMUMUYECKHUE
CBOMCTBA MPOCTHIX
BEILIECTB yTryiepoja
Y KPEeMHUS U UX
COEIMHEHUN
(oKkcHI0B
yriiepona,
YTOJIbHOM
KHCITOTHI,
KapOOHATOB,
OKCHJIa KPEMHUS,

YcrHbIN
OT1poC,
MpaKkTUYecKas
pabota
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KPEMHHUEBOM
KHCJIOTBI,
CHJIMKATOB),
CIIOCOOBI X
MOJTyYEHHUS,
MIPUMEHEHUE U
3HaYeHUe

B IIPUPOJIE U
YKU3HU YEJIOBEKA;
Onpenenstob
KapOoOHaT- 1
CHJIUKAT-

HOHBI B paCTBOPE;
OOBsACHATD
CYLIHOCTb
9KOJIOTUYECKUX
pobiem,
CBSI3aHHBIX

C HAXOXKJIEHUEM
YIJIEKUCIIOTO ra3a B
OKpYKaroIIen
cpene;
Nnmroctpuposars
B3aMMOCBSI3b
HEOpPraHNYecKuX
COCIUHEHUI
yriaeposaa u
OpPraHUYeCKUX
BEIIIECTB;
[Inanuposats 1




OCYIIECTBIISTh HA
MIPAKTHUKE
XUMHYECKHUE
IKCIIEPUMEHTHI,
MIPOBOJUTH
HaOJIroAeH s,
JleJIaTh BEIBOJIBI 110
pe3ynpTaraMm
IKCIICPUMEHTA;
CrenoBaTthb
MpaBUIIaM
Oe3onacHo
paboThl B
naboparopuu npu
HCIIOJIb30BaHUH
XUMHYECKOM
TTOCY/TbI

1 000pyI0BaHUS

Hroro no pazaeny

25

Paszgen 3. MeTa/iIbI M UX COeTUHEHHSA

31
METaJUIOB

OO01ue cBOCTBA

but6mmoreka [IOK

https://m.edsoo.ru/7f41a6

36

PackpeIBaTh CMBICI
M3Yy4aeMbIX
HOHATHHN U
MPUMEHSITD 3TU
TIOHSITHS

[P ONUCAHUH
CBOMCTB BEIIIECTB U
X

IIPEBPALICHN;
OO0BICHSTH 00IIIHE

YcTHBIN
orpoc,
MpaKTHIEeCKast
pabora
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3aKOHOMEPHOCTH

B U3BMEHEHUM CBOMCTB
3JIEMEHTOB-
METAJJIOB B X
COCIMHCHUH ¢
Y4ETOM

CTPOCHHMSI X aTOMOB;
XapakTepHu3oBaTh
CTpPOEHHE

METAJII0B, OOIIHE
busnyueckue u
XUMUYCCKHE
CBOICTBA METAJIJIOB;
Xapakrepu3oBath
o01me crnocoObl
MOJTy4eHUS
METaJIJIOB;
CrieoBaTh npaBuiam
Oe3oracHo

paboTh B
nabopaTopuu npu
HCTIOJTb30BaHUHU
XUMUYECKOMN MOCYIbI
1 000pyI0BaHUS;
[TpousBoguTh
BBIYHCIICHHS 110
XUMUYCCKUM
YpaBHEHHSM;
Hcnons3oBate npu
BBIITOJIHEHUH
y4eOHBIX 3aJaHAN
TEKCTHl yueOHMKa,
CITPaBOYHBIC
MaTepuabl
(ITepuonnyeckyro
CUCTEMY




XUMHYECKHX

anemenTtoB [l. 1.
Menpneneena,
TaOIUITy
PacTBOPUMOCTH
KHUCJIOT, OCHOBaHUI
u
CoJIeH B BOJIC,
3NEKTPOXUMHUYECKU
i
A HANTPSKEHU
METaJLJIOB);
Hcnonws3oBars npu
BBITIOJTHCHUH
y4eOHBIX 3aJaHUI
U B IIpo1iecce
HCCIIEI0BATENIbCKO
¥ IeITeIbHOCTHU
Hay4yHO-
TOMYJISIPHYIO
JTUTEpaTypy
XUMHUYECKOTO
COJIepIKaHus,
CIPABOYHBIE
MaTepHaIbl,
pecypcsl
HNHurepuera

3.2

Baxxuenmue
METAJUIBI U UX
COEIMHEHUS

16

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6
36

OO0BIACHATEH 001IIHE
3aKOHOMEPHOCTH

B UI3MEHEHHH CBOMCTB
DJIEMEHTOB-

VYceTHbBIN
orIpoc,
MpaKTU4ecKast



https://m.edsoo.ru/7f41a636
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METaJUIOB B Ipymnmnax
U UX

COCJIMHEHUH C
Y4ETOM CTPOCHHS X
aTOMOB;
XapakTepHu3oBaTh
busnyeckue u
XUMHYECKHUE
CBOWCTBA MPOCTHIX
BEILECTB METAIIIOB U
HUX COEIUHEHUN
(okcumoB,
THJIPOKCHJIOB,
coneit),

CIIOCOOBI WX
MOJTy4eHUS,
MIpUMEHEeHHE

1 3HaYEHUE B
MIPUPOJIE U KUIHU
YyeJIOBEKa;
Pacnio3naBars ¢
IIOMOIILIO
KauyeCTBEHHBIX
peaKunii HOHBI
METaJUIOB (MarHus,
AITFOMUHMS,

[IMHKa, JKeJie3a,
MEJTH);
[LimarnpoBaTe 1
OCYIIECTBIISTH HA
MPaKTHUKe
XUMHYECKHE
IKCIIEPUMEHTHI,
MPOBOANTH
HaOJIIOJIEHU, TeNaTh
BBIBOJIBI 1O

paborta




pesynpTaTtam
IKCIIEPUMEHTA;
CiienoBaTh MpaBuiam
6e30macHoi
paboTHI B
naboparopuu mpu
UCTIONIb30BAaHUU
XAMHUYECKOU MOCY/IbI
1 000pyIOBAHHS,
[IpousBoauTh
BBIYUCIICHHS 10
XUMHUYECKHM
YpaBHEHUSIM;
BricTpanBath
pa3BEpPHYTHIC
MUCbMEHHBIC U
YCTHBIE OTBETHI C
ONOpoOM Ha
HH(pOpMAIHIO U3
yuyeOHHUKa U
CIIPaBOYHBIX
MaTepHualioB,
IpaMOTHO
HCII0JIb30BATh
H3y4YCHHBIN
TOHATUWHBINA
anmnapar
Kypca XUMUHU;
Hcnonws3oBars npu
BBITIOJTHEHU T
y4eOHBIX 3aJaHUI
U B IIpolecce

HUCCIEA0BATCIBCKO




¥ NeITEILHOCTU
Hay4HO-
MOMYJISIPHYIO
JUTEepaTypy
XHUMHYECKOT'O
COJIepIKaHus,
CIIPaBOYHBIC
MaTePHAJIBI,

PeCypChI

Hroro no pazaeny

20

Pa3nen 4. Xumus u okpyskaomas cpeaa

BemecTBa u
41

MaTepHuabl B
JKU3HH YeJIOBEeKa

bubmmoteka [IOK

https://m.edsoo.ru/7f41a6

36

XapakTepu3oBath
POJIb XUMUU B
pa3IruHBIX chepax
eI TCITLHOCTH
JIFOJIE, OCHOBHEIC
BEIIIECTBA U
MaTepHabl,
MIPUMEHSIEMBIE B
YKA3HU
COBPEMEHHOTO
YeJI0BeKa;
AHanM3UpoBaTh U
KPUTHYECKH
OIICHUBATH
UHPOPMALIUIO O
BIIMSIHUN
TIPOMBITIICHHOCTH,
CEIIbCKOTO
XO3SICTBA,
TpaHCIIOpTa | JIp. Ha
COCTOSIHHE

KoHnTponsHas
pabota



https://m.edsoo.ru/7f41a636
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OKPYXaIOIIEel CpeIbl;

Hroro mo pazneny 3
bubnuorexa [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusi, 8 knacc/ 'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxrmmonepHoe o61mecTBo «M3marenberBo «IIpocBemenue»
* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA

1. Xumus : TexHogorudeckne kaptol k yueouuky O. C. ['abpuensna «Xumus. 9
Kjaccy» : Metoanueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

2. Xumus. 8 ki1.: KoHTpospHbIe U ipoBepouHble paboThl K yueOoHuky O. C.
I"abpuensna «Xumus. 8» [ O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa

u ap. - M.: JIpoda, 2022. nanubie

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
HMHTEPHET

1.bubmmoteka IIOK https://lesson.edu.ru/

2. POUI https://resh.edu.ru/

3.51Kunacc https://www.yaklass.ru
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