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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTIO OOIIEro 0Opa3oBaHMs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIUN MPETOAaBaHUs YIeOHOTO TIpeIMeTa « XUMHUSI»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJlepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsl, a Takxke TpeOOBaHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, €ro MpeACTaBICHU O MaTepUaTIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKOU 0€30MacHOCTH, MPOOIIeM 3I[paBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHPHOW  Y4EOHOM  JICSITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €TMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOIMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiep>kKaHus MpOrpaMMbl MO XMMUU CPOpPMHUpOBaHA Ha OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIILHOIO Pa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUECKUX IPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpencTaBieHUNd 00 AIEKTPOJUTHYECKOM TUCCOIMAIlMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOKHOCTEM IMPAKTHUYECKOTO NMPUMEHEHHUS U IOIYyYECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUSA B Hayke. M3ydeHHe XMMHUU NPOUCXOAHUT C NPHUBICUECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX O00OOIIEHUIT MHPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHUHM MPaBHJI 0O€30MacHOro OOpaleHHs C BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHUs, (POPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATENBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IpPU pEHIeHUH NpoOsieM B IOBCEAHEBHOM >KU3HH U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIEH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYEHHUS XHMHHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3IJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast 10Jisi XUMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUA. XUMHUYECKasl peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu 0oOpalleHus: ¢ J1abopaTopHbIM O0OPYAOBAaHUEM, U3YUEHHE U ONMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE Mea C KHCIOTOMN) sSIBICHUH, HAaOM0eHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBrE Xkee3a ¢ pactBopom cosu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MAacChl, CO3JAaHHME MOJENEH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xuciaopoma. CrocoOb



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpoOZi€ ¥ B KU3HU 4eoBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenknarypa okcuaoB. Duszmdeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEpPUAJIOB), HAOMIOACHUE OOPa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJIb30BAHHE BHJIEOMATEPHAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUui HEUTPAIW3aLNH, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHne aromMoB. XHMHYECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEpHbIE OKCUABI
Y TUAPOKCHUJBL.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKa XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMHUECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBIAIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIBI XMMHYECKOW CBSI3U. THUIBI KPUCTALTMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuueckom paBHoBecun. DakTopel,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMd C  HCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, o00pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHass KucCIoTa, XUMUYECKHE CBOMCTBA, IMOJYyYECHHE, NMpUMEHEHHeE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue u (U3MYECKUe CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKHEe U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHHM B TPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHUCJICHHS. A30T, pacpOCTPAHCHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHIE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMrU4ecKoe 3arpsi3HeHHE OKPY>KaOIIeH Cpelbl COeTMHEHHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nostyuenue. Mcnons3oBanue GpocdaToB B KAYECTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6Ouusa. KpyrosopotT yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OelKax, yriieBojax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus KpeMHust B mpupojge. OOuue mpeacTtaBieHuss 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCIOTBI, M3YYCHUE XHUMHYECKUX CBOWICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUH, MOITydYEHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3AMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KM CIIOTBI C ME/IBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHUE, COOMpaHue, paclo3HABAHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCIMHEHUS.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi ~ KpPUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMUYECKUU  pAall
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHne MIeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupozae. Pru3nueckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEHCTBUS OKCHJA
KAJIbLIUS W HaTpusl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHusi, KaiblUs, aJIFOMUHUS, LIMHKA, JKeJe3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCH]IA IMHKA, PEeLIEHUE SKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «Baxknenmue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoins mnpu
XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3yYEHHHM XMMHMM B 9 Kiacce
OCYILIECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECCTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4HBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHUHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, ITapPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPUATIBL.

@usuka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIBI, PaJUOAKTHUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUU 3apsj, HPOBOJIHHKHU,
HOJYIPOBOJHUKH, JAUDJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAILUINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIIMYUHBI, €AUHUIBI W3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE31bI, CoMHIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
y0OpeHus, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTprmoT4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIENI0BATEIbCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4)popMupoOBaHUSA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TMOCJIECICTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTA COOJIOJIEHUsT TpaBWI OE30MaCHOCTH TMpPU OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccuil U Tpyaa pa3IuuyHOIo poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHMS, OHUMAaHUE [IEHHOCTU 3/I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTEe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M MyTeH HUX peIeHUs MOCPEACTBOM METOIOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE JJIs
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHON



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), WCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIU,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI Ui (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 Pe3yNbTar, (OPMYIHUpPOBaTh 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOTy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PAa3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEIOBATENBCKON JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBy  oOCyXgaeMoill  TeMbl, (OpPMYyJIUpPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO HKCIIEpUMEHTa (JaOOpaTOPHOIO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX TpOoOJeM Ha OCHOBE Y4yé€Ta OOLIMX WHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENEHATh LEIU ACSITENbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QJITOPUTM JEHUCTBUM NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crneruduueckue A IpeAMeTHOH o0nactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMECHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCAMHEHUSA, PEAKLIHMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KATHOH, aHWOH, PAacTBOpP, MAacCOBasi JIOJS BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHMS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMMCAHUE TPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIeHue, CHUCTeMaTHU3allMio, KiacCu(UKaluio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAaHUS ~ XUMHYECKOW  MOCYyIOW |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, DJJIEKTPOOTPULATEIBHOCTD, CTECIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEAKUUHU, MNPEAEIbHO JOIMYCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYecKasi) B HEOPraHWYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIKCHIBaTh U XapaKTEPH30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaueHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldiuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npejesiax MajlbIX MEPUOAOB U IIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPAaBHEHUS AJIEKTPOJUTHUYECKON JMCCOIMAIMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrOo JJIeMEeHTa 1o (opmylie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoau-, KapOoHart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosnun4yectBo 4yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbLIE)
KoHTpoJibHbIe IIpakTHYeckue
n/m TeM NMPOrpaMMbI Bcero o0pa3oBaTeIbHBIE Pecypchl
padoThI padoTshI
Pa3znen 1.IlepBonavajibHble XHMUYECKHE OHATHUS
Xumus. 8 knacc deaepanpHoe
XUMUS — BasKHAS 0614CTD roCyJJapCTBEHHOE aBTOHOMHOE
11 €CTECTBO3HAHUS U . 5 00pa3oBaTesbHOE YUPEKICHUE
' NPaKTHYECKOH BBICILIET0 00Pa30BaHHUS
JIeATENIbHOCTH YeI0OBeKa “L'ocy1apCTBEHHBII
YHUBEPCUTET NPOCBEIICHUS
19 BerecTBa 1 XHUMHUYECKHE 15 1 Xnmust. 8 kiacc OO0
' peaxiiu “Doxchopa”
Hroro 1o pasneny 20

Paszges 2.BaxkHeiimue npeacTaBuTe/Id HEOPraHUYECKUX BELIECTB

Boznyx. Kucnopog.

2.1
ITousTHe 00 OKCcHIaX

Xumus. 8-9 knacchl
['ocynapcTBeHHOE
ABTOHOMHOE 00pa30BaTeiIbHOE
YUPEKJICHUE BBICIIETO
oOpazoBanus ropoga MOCKBBI
“MOCKOBCKHM TOPOJACKOMN
Me1aroruyeCKui
YHUBEPCUTET”




Bonopoa.Ilonsatue o

Xumusa OCHOBBI XUMUHU &

2.2 8 kiacc AO “U3naaTenbCcTBO
KHCJI0Tax U COJIAIX «
IIpocsemenune
bubnmoreka 3IeKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB.
53 Bopna. PactBopsl. [lonsitue 5 Xumus. 8 knacc. Harmsagaeie
' 00 OCHOBAHHSIX YPOKH. DJIEKTPOHHBIE yUeOHO-
METOAUYECKUE MaTEepUabl
000 “OK3AMEH-ME/IMA
OCHOBHEIE KJIACChI Xumust OCHOBBI XUMHU 8
2.4 HEOPraHMYECKHX 11 kimacc AO “UzmaTenbcTBO
COCIH/IHGHI/Iﬁ “HPOCBeH_[eHI/Ie
Hroro no paszneny 30

Paznea 3.1lepuoauyeckuii 3axkoH u Ilepuoaudeckas cucrema xumudeckux daemenToB /[{. . Menaeieesa.
CrpoeHue aToMOB. XuMHYeCKas CBA3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

3.2

Ilepronnueckuii 3aKOH 1
Ilepuoanueckas cucrema
XAMHYECKUX IIEMEHTOB /J[.
U. Menneneesa. Ctpoenue
aroma

XuMHUecKasi CBSI3b.
OKHCIMTENIHLHO-
BOCCTaHOBHUTEJIbHEIC
peaKuuu

Xumus. 8 knacc deaepanbHoe
rocyJapCTBEHHOE aBTOHOMHOE
00pazoBaTebHOE YUPEXKICHUE
BBICIIET0 00Opa30BaHuUs
“I"'ocynapCTBEHHBIM
YHUBEPCUTET NPOCBEIICHUS

Xumug. 8 xkiracc OO0
“Ddoxkchopn”




Uroro no pazgeny

15

Xumusi. 8-9 kinacchl
I'ocymapcTBenHOe
aBTOHOMHOE 00pa3oBaTeIbHOE
YUPEKJICHUE BBICIIETO
oOpa3zoBanus ropoaa MoCKBBI
“MOCKOBCKHI TOPOJCKOM
NeJarornuecKui
YHUBEPCUTET

PesepBHOE Bpems

bubmmoTeka 3neKTpOHHBIX
00pa3oBaTeIbHBIX PECYPCOB.
Xumus. 8 kiaacc. Harnganasie
YPOKH.

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

68




9 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrposbnusie  IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoTshI
Pa3nes 1.BemecTBo U XMuMH4YeCKHe peaKkIuu
Xumusa. 9 knacc PegepanbHoe
. rocylapcTBeHHOe aBTOHOMHOe
[loBTOpEeHue u yrayOnenue 3HaHUM
1.1 5 1 obpaszoBaTesibHOE yupeskAeHMe BbICLLEero
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca ) .
obpasosaHua “TocyAapcTBeHHbIN
YHUBEpPCUTET NpocBeLeHuns”
Xummsa. 9 knacc 000 “dokcdopa”
OcHOBHBIE 32aKOHOMEPHOCTHU ,
1.2 . 4 Xvmna 9 OO0 CEEPOBPA3OBAHUE
XUMUYECKHUX PeaKLni
Xumua. 8-9 knaccel NlocygapcTseHHoe
aBTOHOMHOe 0bpasoBaTenbHOe
13 DNEeKTPOIUTHYECKAs JUCCOLUAIIHS. 3 1 1 yupexaeHue Bbicllero obpasosaHus
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX ropoga Mocksbl “MOCKOBCKMI
ropoAcKOM Neaarormyeckuni
yHusepcutet”
Hroro no paszneny 17
Paszpnen 2.HemeraJuibl M X COeITMHEHUSA
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 Xumua Xumua anemeHtos. 9 knacc AO
' anemeHToB VIIA-rpynmsl. ["anorenst “UspaTtenbctBo “lMpocseLleHne
Bubnnoteka sNEKTPOHHbIX
OO11ast XapaKTepUCTHKA XUMHYECKUX
i obpasoBaTenbHbIX pecypcos. Xumusa. 9
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
Knacc. HarnagHble YpOKU. INEKTPOHHbIe
COETMHEHUS
yyebHO-meToAMYeCKMe MaTeprabl




Xumma. 9 knacc PegepanbHoe

OO011ast XxapaKTepPUCTHKA XUMHUYECKUX rocyAapcTBeHHOe aBTOHOMHOE
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop 7 1 o6pasoBaTeNbHOE yUpexAeHNE BbICLLIErO
U UX COCIUHCHUSI obpaszoBaHuA “locyaapCcTBEHHbIN

YHUBEpPCUTET NpocBeLeHuns”

OO0mas XxapakTepuCcTUKa XUMHYECKUX Xumua. 9 knacc 000 “dokcdopa”
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 Xvmua 9 OO0 CBEPOBPA3OBAHME”
KPEMHHU U UX COEIMHEHUS

Hroro o pasneny 25

Pa3zgen 3.MeTaJJIBI M BX COeAUHEHUSA

Xumuna. 8-9 Knaccol FlocygapcteeHHoe
aBTOHOMHoOe obpasoBaTtesibHoe
yupexxaeHue Bbicwero obpasoBaHus

3.1 OO0I1Me CBOMCTBA METAJNIOB 4 B .
ropoaa Mocksbl “MOCKOBCKUM
ropoAcKOM Neaarormyeckuni
yHuBepcutet”

Xumusa. 9 knacc 000 “dokchopa”’

3.2 Baxneiimme MeTamibl M UX COCTUHEHHUS 16 1 2 Xumua 9 000 CBEPOBPA3OBAHUE”

Hroro 1o pasneny 20

Pa3znen 4.Xumus u okpyxamomas cpeaa

Xumma. 8-9 kKnaccol FlocygapcTseHHoe
aBTOHOMHOe obpasoBaTenbHoe

BCHICCTBa 1 MaTCpuraibl B )XU3HU ydypexaeHune BbiCllero O6pa3OBaHMH

4.1

4eJI0OBEKA ropoaa MockBbl “MOCKOBCKUIA
ropoAcKOM Neaarormyeckuni

yHusepcutet”




Hroro no pazneny

PesepBHOE Bpems

Xummsa. 9 knacc 000 “dokcdopa”
Xumunsa 9 OO0 CBEPOBPA3OBAHUE”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM IMPOT'PAMMBI

8 KIIACC
Kon . N
TG TERGG IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeJLHOM
e NPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus
1 ITo teme: «IlepBoHaYaIbHBIE XUMHYECKUE TOHSITHSD)
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX ITOHATHH: aTOM, MOJIEKYJIa, XMMUYIECKUN SIIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECh (OJHOPOTHAS W HEOTHOPOIHAs), BaJCHTHOCTD,
OTHOCHUTEJbHASI aTOMHAsI U MOJIEKYJApHAsl Macca, KOJIUYIECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca,
11 MaccoBas JJOJs XMMHUYECKOT0 DJIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM, XUMHUYECKas Peakius,
KJIACCU(UKALNS PEaKHUid: Peaki COCOMHCHHS, PEaKIMU Pas3JIOKEHUsS, PEaKIUH 3aMCIICHHUS,
peakiuu oOMeHa, 9K30- W JHAOTEPMHUYECKHE PEaKIuH, TEIIOBOH A(PQEKT peakiHu, pacTBop,
MaccoBast J0JIs BelecTBa (IPOLIEHTHAS! KOHIIGHTPAIMs) B pacTBOpE
12 WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHIA ¥ IPUMEHSTH 3TU MOHATHS TPU
' OTIMCAaHNH BEUIECTB M UX IPEBpaIleHUN
13 HCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JUISI COCTaBJIeHUs (hOpMyJT BELIECTB U YPAaBHEHUN XUMHU-
' YECKMX PEaKIuii
14 PacKpBIBaTh CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJIIPHOT'O YUEHHUs, 3aKOHa ABOraipo
1.5 OTNIpeETATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX
16 KJIACCH(HUIUPOBATh XUMHUIECKHAE PEaKIUH (TI0 YHCIYy M COCTaBYy YYaCTBYIOIIMX B PEAKINH Be-
' IECTB, N0 TEMIOBOMY P heKTy)
1.7 BBIYMCIIATH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BEIYHCIISITE MAaCCOBYIO JTOJIO XMMHUYECKOTO 3JIEMEHTa IO (JOpMyJie COCMHEHHS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHATh  ©CTECTBCHHOHAYYHBIE  METONBI  TIO3HAaHWS —  HaOMIOAEHHE, W3MEpeHue,
' MOJECITHUPOBAHNE, SKCIICPUMEHT (PEaTbHBIN W MBICIICHHBIN)
2 Ilo Teme: «BaxHeillue nNpecTaBUTENN HEOPIraHUIECKUX BEILIECTBY
2.1 PacKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MTOHSATHIA: OKCHJ, KUCIOTa, OCHOBAaHHE, COITb
2.2 ONpeAETATh MPUHAJJICKHOCTh BEIECTB K ONPeAeIEHHOMY KJlaccy coeIMHEHMH 1Mo GopMynam
2.3 KJIACCH(HUIIUPOBATH HEOPTaHIMIECKIE BEIIECTBA
XapaKTepu30BaTh (OMUCHIBATh) OOINHME XMMHUYECKHE CBOWMCTBA BEIISCTB PA3JIMYHBIX KIIACCOB,
2.4 MOJITBEPIKIAs OTIMCAHUE MMPUMEPAMH MOJICKYIISIPHBIX YPABHEHUIN COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkuui
25 MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT MX Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTHU
' MPOTEKAHMsI XUMHUYECKUX MTPEBPAICHUN B PA3IMYHBIX YCIOBHSIX
CIIEZIOBATh TIPAaBHJIAM IIOJB30BAHUS XUMHUYECKOH IMOCYIOH W JabOpaTOpHBIM 00OPYIOBAHUEM,
26 a TaKKe MpaBuUiIaM 0OpalleHHsl ¢ BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLUMAMU IO BHITOJHEHUIO
' 1ab0paTOPHBIX XWMHUYECKHX OIBITOB IO MOJYYCHHIO U COOMPaHWIO0 Ta3000pa3HBIX BEIIECTB
(BOIOpOZA M KHCIIOPOZaA), IPUTOTOBICHUIO PACTBOPOB C ONpPEAeNEHHOM MaccoBOMl nonei pac-




Kox

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOH 00pa30BaTeIbHO¥

TpoBepsemMoro NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yiabTara
TBOPEHHOTO  BEIIECTBA, IUIAHUPOBAaTh M MPOBOAUTH  XMMHUYECKHE  DKCIIEPUMEHTHI
[0 PACIO3HABAHMIO PACTBOPOB INEIOYSH W KHUCIOT C TIOMOIIBI0 WHIUKATOPOB (JIAKMYC,
(heHondTanenH, METHIIOPAHXK U IPYTHE)
2.7 MIPOBOJIUTH PAcUETHI MO0 YPAaBHEHHIO XUMHUYECKON peaKkIuu
[To Teme: «llepuoamuecknii 3akoH u [lepuonnueckas cucremMa xumudeckux snemeHToB J[. U.
3 MengeneeBa. CTpoeHue aToMoOB. XHUMHUecKash CBs3b. OKHCIUTEIHHO-BOCCTAHOBHUTEIbHBIC
PEaKIUmy
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX TOHATHH: SIIPO aToMa, SJICKTPOHHBIM CIIONH aTtoma,
3.1 aToMHasg OpOWTab, pagNyC aToMa, XUMHYECKas CBs3b, NOJSIPHAS M HEMOJSAPHAs KOBaJCHTHAs
CBSI3b, DJIEKTPOOTPHUIIATEIHHOCTh, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, CTETICHb OKHCIICHHS
3.2 KJIACCU(DHIIMPOBATH XUMHYECKUE JICMEHTBI
OMHCHIBAaTh W XapakTepu3oBaTh TaOMU4Hyr Qopmy [lepronndyeckoil cHCTEMBl XMMHUYECKHX
3.3 3JIEMEHTOB: pa3inyaTh MOHSITUS «TJIaBHAsA MOArpymmna (Arpynma)» u «modounas noarpymnmna (b-
TPyINa)y, «MaJIbIe) U «OOIBIINE) TIEPHOIBI
packpsiBaTh cMbich [lepuoguyeckoro 3akona .M. MeHneneeBa: JeMOHCTPUPOBATh MIOHUMAHUE
34 MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT WX mosiokeHus: B [lepuoau-
YECKOH crCcTeMe
COOTHOCUTH 0003HAYCHMsI, KOTOPBIE HMEIOTcs B Tabnuie «lleproandeckas crucTeMa XUMUIECKUX
35 anemenToB J[.W. MeHnzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMUYECKUX
' 3JIEMEHTOB (coctaB u 3apsia aapa, oOriee YHCIIO 3JIEKTPOHOB
1 pacrpeesieHe UX 0 DIIEKTPOHHBIM CIIO0SIM)
3.6 OTIPENIEIISTh CTETICHb OKHCICHUS DJIEMEHTOB B OMHAPHBIX COSTMHEHUSX
37 OIIpELEIATh BUJ XUMUYECKOU CBs3U (rxoBaseHTHAS u WOHHAs)
' B HEOPTaHUIECKUX COCTUHEHMUIX
9 KJIACC
Kon .
IIpoBepsiemble MpeAMETHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
MpOBEPHEMOTO 0o0pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTaTra
1 Ilo Teme: «BemiecTBo 1 XUMUYECKasl PEAKIUS
PpacCKpbIBaTb CMbBICI OCHOBHBIX XUMHUYCCKUX IOHSITUH: PacTBOp, SJICKTPOJINUTHI, HEBJICKTPOJIHNTHI,
ANEKTPOIUTHYECKAsT JHCCOMUANNS, PEaKIMH HOHHOTO OOMEHa, KaTalu3aTtop, XHMHYECKOe
11 paBHOBecHe, 00OpaTHMbIe ¥ HEOOpATUMBIC PEaKIUHU, OKHCIUTEIFHOBOCCTAHOBHUTEIFHBIC PEak-
' MM,  OKHCIUTENIbh, BOCCTAHOBUTENIb, OKHUCIICHHE W BOCCTAHOBJICHWE,  AJJIOTPOIIHS,
an)OTepHOCTB, XUMHUYECKas CBA3b (KOBaJ'ICHTHaH, HWOHHas, MCTaJ'IJ'II/ILIeCKaH), KpUCTAJUINICCKasd
peléTKa, CryIaBbl, CKOPOCTh XUMHUUECKOH peaKkiiu
1 2 WUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATUH U MPUMCHATHL 3TU TIOHATUA
' IIPU ONMCAHUM BELIECTB U UX IPEBpaILECHUI
13 COCTaBJIATh yPaBHEHMS HJIEKTPOIUTUUECKON OUCCOLMALMN KUCIIOT, IIENI04Yel U COJIei, MOJHbIe
Y COKpallléHHbIC YPABHEHHUS pEeaKIIMii HOHHOTO OOMEHa




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabrara
14 PacKpBIBaTh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBHUTEIFHBIX PEAKIM MOCPEACTBOM COCTaBIIe-
' HISI DJIEKTPOHHOTO OaaHca ATUX PeaKIiii
1.5 TPOBOMTE PACUETHI MO YPABHEHHUIO XUMHUECKON PEaKIuu
2 ITo Temam: «HemeTaiuisl ¥ X cOeTUHEHUSI» U «MeETaIUIBI U UX COESTUHEHU
XapaKTepu30BaTh (OMKCHIBATH) OOHIME M CIENU(PHUICCKAE XMUMHUYECKUE CBOMCTBA IMPOCTHIX
2.1 U CIIO)KHBIX BCIIECTB, MOATBEPXkKAAs OIMUCAHUE TPHUMEPAMU MOJICKYJSIPHBIX ¥ HOHHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINNA
99 COCTaBJISITh YpaBHEHHUS peakuui, MOATBEPKIAIOIINX CYIIECTBOBAHHWE TE€HETHUYECKOW CBA3H
' MEXK]y BEeIIeCTBAMH Pa3IMYHBIX KJIACCOB
93 MIPOTHO3MPOBATH CBOWCTBA BEMIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH MPOTEKa-
' HUSI XUMUYECKUX TMPEBPAICHUN B PA3IUYHBIX YCIOBHUIX
CJIEIOBATh MpaBWJIaM IOJIb30BAHUS XUMUYECKON MOCYA0H M 1abopaTOpHBIM 000pYIOBaHHUEM,
24 a TaKKe MpaBWIaM OOpAIIEeHHs ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHUSIMH IO BBHITIOJIHE-
' HUIO J1a0OpaTOPHBIX XWMHUYECKHX OITBITOB IO TONYYECHHIO M COOMPAHHMIO Ta3000pa3HBIX Be-
IIECTB (AMMHUaKa U YIJIeKHCIIOTo rasa)
NPOBOAMUTH PEAaKIUH, IIOATBEPKOAIONINE KAUYEeCTBEHHBI COCTaB pAa3IMYHBIX BEMIECTB:
25 pacrio3HaBaTh ONBITHBIM IyTEM XJIOPHI-, OpoMHUA, HOAMI, KapOoHar, QocdaT, CHIIMKAT,
' Cyib(}at, THAPOKCUANOHBI, KATHOHB AMMOHUS, HOHBI H3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE
B BOJIHBIX pacTBOpaxX HEOPraHMYECKUX BEUIECTB
3 Ilo Teme: «XuMUs U OKpYyKAKOMIAs CPENA»
3.1 pacKpbIBaTh CMBICH OCHOBHBIX XUMUUecKuxX nousatuii: [1JIK BeniecTBa; Koppo3usi METAIIJIOB
MPUMEHSATH OCHOBHBIE OTIEpAIlii MBICIUTEIBHON AEITEIFHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE,
3.2 0000IIeHne, CHCTEMaTH3ANNIO0, BEISIBICHUE MPHYNHHO-CIICACTBCHHBIX CBS3eH — JJIST M3YYCHUS
' CBOMCTB BCIICCTB U XHMMHUYCCKUX peaKHHﬁ; €CTCCTBCHHOHAYYHbBIC METOAbI MO3HAHHA — Ha-
OJiro/IeHNe, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT (PeaibHbII M MBICIICHHBIH )

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KNIACC
Kon IIpoBepsieMblii 31eMEHT COepKaHusl
1 IlepBOHAYaIbHBIC XUMUYECKUE TOHATHS
1.1 IIpenver xumuu. Ponb xuMuM B JKM3HM 4enoBeka. XuMmus B cucTeMe Hayk. Tena M BelecTsa.
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Du3nuecKrue CBOMCTBA BEeIIECTB. ATperaTHOe COCTOSIHUE BELIECTB

1.2

[TonsiTre 0 MeTOAax MO3HaHUs B XUMuH. YuCTHIe BenecTBa U cMecu. CriocoOBl pa3JieNieHns: cMecei

1.3

ATOMEI 1 MOJICKYJIbI. Xumudeckue 3J1eMeHThI. CHMBOJIBI XUMAYCCKHUX 3JIEMEHTOB. HpOCTI)Ie " CJIOXKHBIC
BCIICCTBA. ATOMHO-MOJ’[CKYJ'ISIpHOG Y4YCHUC

1.4

Xummdeckass popmyna. BaneHTHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemectB. OTHOcuTeNnbHas aroMHass Macca. OTHOCUTENbHAsh MOJIEKYJsIpHas Macca. MaccoBasi J0Jst
XUMHYECKOTO DJIEMEHTA B COSMHEHUU
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KonmmyectBo BemectBa. Mons. MonsipHass macca. B3anMoCBsA3p KONIHMYECTBA, MAacChl W YUCHA
CTPYKTYPHBIX €JIMHUIT BemecTBa. Pacuérsl 1o hopMynamM XUMHYECKUX COCTUHCHHUN

1.6

dusnyeckrue U XUMUIECKUE SBICHUSA. XUMUYECKas peakius U e€ mpu3HaKu. 3aKOH COXPAHCHHS MAaCcChl
BelIecTB. XuUMU4eckne ypaBHeHus. Kiaccuukauss XMMHIECKUX PeaKkiuil (COSIMHEHHS, Pa3IoKEHHS,
3aMelIeHHs, OOMEeHa)

1.7

XUMHMYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUECKOH MOCY0H, ¢ MpaBuiIaMu paboThI B 1abopaTopuu
¥ puéMamu o0palieHus ¢ JJabopaTOpHEIM 000pyIOBaHUEM, H3YUCHUE H ONTUCaHNE (PH3UIECKUX CBOMCTB
00pa3IioB HEOpPraHWYECKWX BEIIeCTB, HaOmromeHHWe ¢u3ndyeckux (TUIABICHWE BOCKa, TasHUE JIbJa,
pacTHpaHHe caxapa B CTyINKe, KUIIEHHE U KOHJEHCALlMsl BOJbI) U XMMUYECKHX (TOpEeHHe CBEYH, MPOKa-
JMBAHUE MEIHOI NMPOBOJIOKHU, B3aUMOJEIICTBUE MeJa ¢ KUCJIOTOW) SIBIEHUM, HAONIOICHHE U OIHCaHHUE
MPHU3HAKOB MPOTEKAHUS XUMHUICCKUX PEaKINi (pa3lioKeHne caxapa, B3auMOICHCTBHE CEPHOU KUCIOTHI
¢ xyiopunoMm Oapusi, pasnoxkenune ruapokcnma Meau(ll) mpu HarpeBaHum, B3auMOAEHCTBHE Kene3a C
pactBopoM comu menu(Il), mzyuenue cmocoOoOB pazzeneHus cMecedl (¢ MOMOIIBI0 MarHuTa, (UIib-
TPOBaHUE, BBIIAPUBAHUE, NUCTHIUIALMA, XpoMaTorpadus), MpPOBEJEHHE OYMCTKH IOBAPEHHOH COJH,
HaOJIOIEHWE ¥ OINMCAHWE PE3YJIbTAaTOB IPOBEACHUS OIBITA, HIUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHS
MAaCCBI, CO3JIaHKe MOJIEJIeH MOJIEKYIT (IIIApOCTEPIKHEBBIX )

Baxseiiime npeacTaBUTENN HEOPraHUYECKIX BEILIECTB

2.1

Bo3myx — cmech razoB. CocraB Bo3myxa. Kucmopom — ameMeHT M mpocToe BemiecTBo. Haxoxmenwe
KHCIIOpoa B TMpUpoae, (GU3MUECKHe M XUMHYECKHE CBOHCTBAa (peakuuu TrOopeHus). OKCHIBL
[Mpumenenue xucnopona. CrnocoObl TOMY4YEeHHs KHCIOpoJa B JaOOpaTOPHUM M MPOMBIIIIICHHOCTH.
Kpyroeopot kuciopona B ipupoje. O30H — aunioTponHas MoAuUKaIys KHCI0poaa

2.2

TernoBoil 3(deKT XUMHYECKOH peakiny, TePMOXUMUYCCKUE YPaBHEHHS, DK30- U YHIOTECPMHUYCCKUE
b &

peaknuu. TomnuBO: yroab W MeTaH. 3arpsa3HEHHE BO3IyXa, YCHJIEHHE ITapHUKOBOTO 3(dekrTa,

pa3pylLIeHHE 030HOBOTO CJIOS

2.3

Bomopon — anemMeHT U mipocToe BemecTBo. HaxokaeHre Bogopoaa B pUpoe, GU3HYECKUE U XUMHUCECKUC
CBOICTBA, MPUMEHEHHUE, CTIOCOOBI IOTydeHusI. KHCITOTBI B coymn

2.4

MostsipHbIil 00bEM ra3oB. PacyéTel N0 XUMHYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa Boabl. Bojga kak pactBoputens. PacTBopbl. HachlllleHHBIE U HEHACHICHHBIE
pactBopbl. PacTBOpuMOCTh BellecTB B Bojie. MaccoBasi J10JisI BEIIECTBAa B pPAacTBOpe. XUMHYECKHE
cBoiictBa Bojbl. OcHOBaHUs. Posib pacTBOpOB B PUPOZE M B JKU3HU uenoBeka. KpyroBopor Boxbl B
npupoae. 3arpsa3HeHne NpupoHbIX BojJ. OXpaHa M OUMCTKA IPUPOAHBIX BOJ

2.6

Knaccugpukanus Heopranmdeckux coequnenuin. Oxcunpl. Kiaccupukanus okCHIoB: coeo0pa3yromniue
(ocHOBHEBIE, KUCIOTHBIE, aM(pOTEpHBIE) U HecoieoOpasyromme. HomeHknatypa okcunoB. Ousndeckue u
XUMUYECKHue cBoicTBa okcuoB. [lomydyenne okcuaoB

2.7

OcuoBanms. Kiaccupukarnus ocHOBaHWIT: IIENOYNM W HEPAaCTBOPUMBIC OCHOBaHHA. HoMeHKiIaTypa

ocHoBaHui. duznueckue U XUMHUUeckre cBoiicTBa ocHoBaHuM. IlosyueHne ocHOBaHUi

2.8

Kucnotsr. KJ'IaCCI/I(bI/IKaI_II/Iﬂ KHUCJIOT. HOMeHKJ'IaTypa KUCJIOT. DU3MUECKHEe U XHMMHUYECKHE CBOICTBa
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kucioT. Pspn akruBHoctn MetasioB H.H. bekerosa. Ilonydenne kuciot

2.9

Commn. Homenknatypa coneil. ®u3nueckne u xumudeckne cBorcta cosnel. [lomyuenue comneit

2.10

I'eneTnueckas CBs3b MEXKIY KJIaCCaMU HCOPTraHNYCCKUX COEJIMHEHUM

2.11

XUMHYECKAN OKCIIEPUMEHT: KadeCTBEHHOE OIpeNeliCHHe COACp)KaHMs KHCIOpOoJa B BO3IYyXeE,
MOJy4eHNe, COONpaHue, paclio3HABaHNE U N3YyUCHUE CBOMCTB KUCIOPOa, HAOIIOICHIE B3aUMOACHCTBHS
BEIIECTB C KUCIOPOAOM U YCIIOBHS BOSHUKHOBEHUS U TPEKpaIICHIsI TOpeHus (T03Kapa), 03HAKOMIICHHE C
obpasiaMu OKCHJIOB W OIMCAHWE WX CBOWCTB, MONydYCHHE, COOMpAHUE, PACIO3HABAHUE U W3yUCHUE
CBOWCTB Bomopona (ropeHme), B3auMozeWcTBue Bojopoaa ¢ okcuaom wmenu(Il) (Bo3MokHO
WCIIONIb30BAaHWE BHUIICOMATEpUasoB), HaOmroJgeHWe 00pa3loB BEIIECTB  KOJMYECTBOM | MOIIb,
HCCIIEIOBAHUE OCOOCHHOCTEH PAaCTBOPEHHS BEIISCTB C PAa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJICHHE
pacTBOpOB C ONpENEIEHHON MacCOBOM JI0JIEW pPacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJBI C
MeTaJlaMH (HATpUeM W KajbIlieM) (BO3MOXHO HCIOJIb30BaHHE BHIICOMATEPUAIOB), OIpEICIICHUE
pPacTBOPOB KHCIIOT W IIENOYECH C MOMOIIBI0 MHAMKATOPOB, MCCIEIOBAaHHWE OOpA3OB HEOPTaHUIECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIOJCHHE M3MEHCHUS OKPACKH WHIMKATOPOB B PACTBOpPAX KHCIOT W
mienodef, u3ydeHue B3aumozekcTBus okcuga Meau(ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT C
MeTaJUlaMH, PEeaKkIuil HeUTpalu3aliy, MOJydIeHHEe HEepPacTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO
MeTajula JAPYTUM W3 PAacTBOpa CONH, PEIICHHE AKCIICPUMEHTAIBHBIX 3amad Mo TeMe «BakHeifmme
KJIACChI HEOPTaHUYECKUX COCTUHECHUIN

Iepuonnueckuii 3axoH u [leprnoauyeckas cucteMa XUMH4IecKux semMenToB J[. M. Menneneesa.
CtpoeHue aToMOB. XUMHUUECKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU

3.1

[epBbie MOMBITKU KIACCH(DUKAIIMA XUMHUECKHX 3JeMEHTOB. [IoHATHE 0 Ipymmax CXOJHBIX AJIEMEHTOB
(UIeOYHbIE W IIEIOYHO3EMENIbHBIC METAJUIbl, TalOTeHbl, HMHEPTHBIC Ta3bl). DJIEMEHTBHI, KOTOPHIC
00pa3yroT aM(pOTEPHBIC OKCHIBI X THIPOKCHJIBI

3.2

Ilepuopuueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux dneMmeHTos JI.M. Menneneesa.
Kopotkonepuonnast u mmHHONEpHOaHas (Gopmbl [lepruoanyeckoil CHCTEMBI XMMUYECKUX 3JIEMECHTOB
.. Menneneesa. [leproas! u rpynnbl. @u3ndeckuil CMBICT TOPSIAKOBOTO HOMEpPa, HOMEPOB MEPUOAA U
TPYIIIbI 3JIEMEHTa

3.3

Crpoenune atromMoB. CocTaB aTOMHBIX siep. M30Tomsl. DnekTpoHbl. CTpOeHHE AIIEKTPOHHBIX 000JI0UeK
atoMoB 1nepBbix 20 xumuueckux aneMeHToB Ilepuoguueckoi cucremsl .M. Menneneesa.
XapaKkTepuUCTHKa XHMHYECKOTO JJIeMEHTa [0 €ero ImojJokeHnio B llepnoaudeckoit cucreme
J.1. Menneneera

3.4

3aKOHOMEPHOCTH HU3MEHEHMS paauyca AaTOMOB XHMHUYECKHUX DJIEMEHTOB, METAUIMYECKUX W
HEMETAJUIMYECKUX CBOMCTB IO TrpynnaM M nepuonaMm. 3HadeHue Ilepuoguueckoro 3akoHa U
Ileproguyueckoi CHCTEMBI XUMHUYECKUX 3JIEMEHTOB I Pa3BUTUA HAyKH U npakTuku. J[.1. MenaeneeB —
YUY€HBIN U IPAXKAAHUH

3.5

Xumudeckass CBs3b. KoBajacHTHas (HOJ'IS[pHaFI n HeHOJ’IS[pHafI) CBA3b. QHCKTpOOTpHHaTCHLHOCTL
XUMHUYECKUX deMeHTOB. MOHHAas CBA3b

3.6

Crenenp  okuciaeHus. OKHCIUTEIBHOBOCCTAaHOBUTEILHEIC pcakuu. HpOHCCCbI OKUCJICHUA H

BoccTaHoBiaeHUS. OKUCIUTEIIN M BOCCTAHOBUTEIIH

3.7

XUMHUECKHH 3KCIIEPUMEHT: M3ydeHHE O0pasloB BELIECTB METAJUIOB U HEMETAIOB, B3aHMMOJCHCTBUE
TMAPOKCHIA IMHKAa C PAcTBOpPAaMU KUCJIOT M WIEJIOYEH, NMPOBENCHHUE OIBITOB, WUIIOCTPUPYIOLIUX
MPUMEPHI OKUCIUTEIIFHO-BOCCTAHOBUTENBHBIX PEakuil (TOpeHNE, PEaKIUH Pa3JIOKECHHUS], COCTIHEHIS)
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Kon
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BemecTBo 1 xuMudeckas peaknusl. HOBTOpeHI/Ie

11

[Tepnonnueckuii 3axou. [lepuoandeckas cuctema xummuueckux dnmeMenToB .M. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEpPHOCTH B H3MEHEHHWU CBOWCTB XWMHYECKHUX D3JIEMEHTOB IEPBBIX TPEX MEPHUOJIOB,
Kalus, KajblMd M WX COEIAMHEHUI B COOTBETCTBUHU C IMOJIOKEHHEM 3JIeMeHTOB B llepmoamueckoit
CHUCTEME M CTPOCHHEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUABI XMMHUYECKOM CBA3M. TUMBl KPUCTAJUIMYECKUX PEILETOK, 3aBUCUMOCTb
CBOIMCTB BelIECTBA OT TUIA KPUCTALIMYECKOW PEMIETKH U BUAA XUMUYeckor cBszu. Kiaccudukanus u
HOMEHKJIaTypa HEOPraHMYECKUX BelIeCTB (MEeXAyHapoAHas U TpUBHANbHAs). XUMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIUMXCS K Pa3jIMYHbIM KilaccaM HEOPraHUYeCKUX COEAUHEHUH, T'€HeTHYecKas CBA3b
HEOPraHWYECKUX BEILECTB

1.3

Knaccudukanms XuMU4ecKUX peakiuii 0 pa3IuyHbIM MpU3HAKaM (IO YHCITY U COCTaBY YYaCTBYIOIIUX
B pEaKIM{ BEIIECCTB, IO TEIUIOBOMY 3((}eKTy, MO H3MEHECHHIO CTEIEeHEH OKUCICHHS XHUMHUYECKUX
JIIEMEHTOB, MO OOPAaTUMOCTH, 1O YYAaCTHIO KaTajam3aropa). OK30- W DHIOTEPMHUYECKHE PEaKIny,
TepMOXHMUYecKHe ypaBHeHHs. [IoHITHE 0 CKOPOCTH XUMHYECKOHN peakIiu

1.4

[lonsatne 00 OOpaTHMBIX W HEOOPATHUMBIX XUMHYCCKAX peaknusx. [loHATHE O TOMOTCHHBIX H
reTeporeHHbIx peakuusx. [loHsTue o xuMHyeckoM paBHOBecHU. DakTOpbI, BIMAIOIME HA CKOPOCTb
XUMHYECKOM PEaKIUU U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS

15

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxium, JJIEKTPOHHBIH 6anaHc OKHCIIMTEJIEHO-
BOCCTaHOBUTEIbHOM peakiuu. CoCcTaBlIeHUE YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHiA C
HCTIOJIE30BAaHAEM METO/Ia DJIEKTPOHHOT0 Oajlanca

1.6

Teopusi dAIEKTPOIUTUYESCKON JTUCCOIMAIMU. DJEKTPOIUTHI W HEIJICKTPOJUTHL. KaTHOHBI, aHWOHBI
MexaHu3M AUCCOLMALMY BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKON CBs3U. CTeneHb JUCCOLMALINU.
CunpHBIE U ca0ble AIEKTPOIUTHL. Peaknuy noHHOTO oOMeHa. Y CIIOBHS IPOTEKAHUS PeaKInii HOHHOTO
oOMeHa, TIOJHBIE U COKpAalIEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBOWCTBA KHCIOT, OCHOBAaHHM M COJIEH
B CBETE MPEJCTABICHUA 00 SJEKTPOIMTHYECKON Jucconmanyi. KauecTBeHHble pEakllMd Ha HWOHBIL.
ITonsTue o rugponuse conen

1.7

XUMHYECKUAN IKCIIEPUMEHT: O3HAKOMIICHHE ¢ MOJCIISAMHU KPUCTAUIMYCCKUX PEMIETOK HEOPraHUIeCKUX
BEIIECTB — METAJIOB M HeMmeTauioB (Tpadura M anmMasa), CIOXKHBIX BEIIECTB (XJIOpWAa HATPHs);
HCCIICIOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEakIMy OT BO3ACHCTBUS pPa3NUYHBIX (PAKTOPOB;
HCCIIEIOBAHUE AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEUIECTB, MPOIIECCa NUCCOLUAINN KHUCIIOT, MIenouei u
conieil (BO3MOXHO HCIOJIb30BaHUE BHUJICOMATEPHAIIOB); MPOBEACHNE OMBITOB, WIIIOCTPUPYIOIIUX MPH-
3HAKM TPOTEKAHUS pEeaKiii MOHHOrOo oOMeHa (0Opa3oBaHME OcCajKa, BBHIIEICHHE ra3a, 00pa3oBaHHE
BOJIBI); OTIBITOB, WLTIOCTPUPYIOMINX MPHUMEPHl OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX Peakluil (ropeHue,
peaKknuy Pa3NoKCHUS, COCHAWHCHHUS), pACIO3HABAHUEC HEOPTaHUYECKHX BEIISCTB C MOMOIIBIO

Ka4C€CTBCHHBIX peaKum‘/'I Ha MOHBI; pCIICHNEC OKCIICPUMECHTAJIbHBIX 3a/1a4

Hemeranne! n ux COCAUHCHUA

2.1

OOmas xapakTepucTHKa rajoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepPHbIE CTETIEHH OKHUCIICHHUS.
CrpoeHue u pu3ndIecKre CBOHCTBA MPOCTHIX BEIIECTB — raOreHOB. XMMUYECKHE CBOMCTBA HA IIpUMeEpe
xJiopa (B3aUMOJICHCTBHE ¢ METAILIAMH, HEMETaJJIaMU, Ieno4aMu). XiaopoBogopoa. ComsiHas KHCIOoTa,
XMMUYECKUE CBOWCTBA, MONy4deHUE, NpUMeHeHHe. JlelicTBHue XJiopa M XJIOPOBOJOPOAA HA OPraHHU3M
yenoBeka. BaxHelue xJopuasl 1 UX HAXOXKJEHUE B IPUPOLE

2.2

O6mas xapakrepucTtrka 37eMeHTOB VIA-rpynmbl. OcCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIC
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crenieHn okucieHus. CTpoeHue W (M3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOIA M CEpHI
AmToTporiHbie MOAM(HKAIMK KHCIOpPOAa M Cephl. XUMHUYECKHe CBowcTBa cepbl. CepoBomopor,
CTpoeHue, (u3MUecKkrue U XUMHYecKHue cBOMCTBa. OKCHIBI cepbl KaK IMPEACTAaBUTENU KUCIOTHBIX
okcunoB. CepHast KUCIOTa, (GU3UUECKHEC U XUMHUYCCKHE CBOWMCTBA (0OIIME KaK TPEICTaBHUTENs Kiacca
KHCIIOT | cuenngpuueckue). XUMHUUECKHE pEeakiHd, JIeKAllue B OCHOBE IPOMBIIUICHHOTO Crocoba
MOJTy4eHusI cepHOi KUCIOTHI. [IpuMenenne. Coii cepHOM KUCIIOTHI, KaueCTBEHHAS PeaKIHs Ha CyJbdar-
noH. HaxoxxeHue cepsl U €€ coeTuHeHUH B Npupoae. XUMUYECKOe 3arps3HeHHe OKPYKaloleil cpebl
COCIMHEHUSAMHU cepbl (KUCIOTHBIE MO, 3arps3HeHHe BO3JIyXa W BOAOEMOB), CIOCOOBI €ro
MPEIOTBPAIICHHS

2.3

OOmas xapakTtepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpPOSHHS aTOMOB, XapaKTEpHbIE
CTETeHN OKHCIEHHs. A3OT, paclpocTpaHEeHHWEe B Tpupoje, (U3NYECKHEe U XUMHUYECKHe CBOMCTBA.
KpyroBopor azora B mpupome. AMMHaK, ero (U3MUECKHE M XUMHUYCCKHE CBOWCTBA, IONYyYCHHE H
npuMenenue. Conu aMMOHUS, X (pU3MYecKue W XIMMHUYCCKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHAs
peakiusi Ha MOHbl aMMOHHSL. A30THasi KHCIIOTa, € moilyuyeHue, GU3nYeckue U XMMUYECKHe CBOWCTBA
(obmue kak mpeacTaBUTENs Kilacca KHCIOT M crnenuduueckue). Vcmonb3oBaHUE HUTPATOB W COJEH
aMMOHHS B KadeCTBE MHHEPAIBHBIX YyHOOpeHHH. XWUMHUYECKOEe 3arps3HEHHE OKPYXKAIoUeH Cpeabl
COCIMHEHMSIMH a30Ta (KUCIOTHBIC IO, 3arpsi3HEHIE BO3yXa, IIOYBEI M BOTOEMOB)
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dochop, amtorponHele Moaudukanuu (ocdopa, dusnueckue u XumMuUeckue cpoiictBa. Oxcua
dbochopa(V) u dochopHas KucioTa, GU3HIECKHE H XUMHUECKHE CBOWCTRA, MOTydeHue. Mcmonp3oBanue
(hocdaroB B KaueCTBE MUHEPAIBHBIX yI0OpCHU

2.5

OOmrass xapaktepucTuka 3MeMeHTOB [VA-rpymmnbl. OcoOSHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETICHH OKHCJICHUs. YTIIepO, aJUIOTPOITHBIC MOTU(PHUKALINK, PACIPOCTPAHCHUE B IPUPOC, PHU3MUCCKIE
U XUMH4YecKue cBoiicTBa. Ajcopbuums. KpyroBopor yriepoma B mpupoge. OKCHIbI yriiepoja, HX
bu3nyecKue U XUMHYECKUE CBOMCTBA, NEHCTBUE HA KUBbIC OPraHU3MbI, MOJIYYCHHUE U MPUMEHEHHE.
Dkojoruyeckue mpodsIeMbl, cBsi3aHHbIE ¢ okcuaoM yriaepoaa(IV); rumotesa rao0aqbHOTO MOTETICHHS
KJIMMAaTa; MapHUKOBBIM 3(PeKT. YToapHas KUCTIOTa U e€ CONU, UX (PU3ndecKue U XMMHUECKHE CBOUCTBA,
MoJydeHue U npumeHeHnue. KadecTBeHHas peakius Ha kapOoHaT-noHBL. Vcrnonb3oBaHue KapOOHATOB B
OBITY, MEIMIIMHE, IPOMBIIIIICHHOCTH U CEILCKOM XO3SICTBE

2.6

[TepBoHavanbHBIE MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COCNMHEHMsIX yrieponaa (MeTaH, JTaH,
STWIIEH, aleTWIEH, 3TaHoJ, IJHULEpPUH, yKCycHas Kuciora). VX cocTaB M XMMHUYECKOE CTpPOEHHE.
[lonsATHE O OMONOTMYECKH BAKHBIX BEIIECTBaX: JKUpaX, OeNKaX, YriIeBOJaxX — W WX POIH B KU3HH
yenoBeka. MaTepualbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHUYECKUX COeTMHEHHM

2.7

Kpemnmuii, ero ¢u3udeckie 1 XMMAYECKHE CBOMCTBA, MOydeHNE U TpuMeHeHre. COeMHEHNS KPEMHHS
B mpupone. O0mme npenctaBneHus o0 oxcuae kpemHUA(IV) u kpemameBort kucimore. CHINKATHI, UX
WCTIONB30BaHWE B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH. BakKHEWIHe CTpOWTENbHBIE MaTepUabl:
KepamMHKa, CTEKJI0, IIeMEHT, OeToH, kene300eToH. [IpoOneMbl 0e30MacHOr0  HCIMOJIB30BAHHS
CTPOUTEIHHBIX MaTEPHAJIOB B IIOBCEIHEBHON JKU3HH

2.8

XMMHYECKHH 3KCIIEPUMEHT: N3ydeHre 00pa3IioB HEOPIraHMYECKUX BEIIECTB, CBOMCTB COISHON KHCIIOTHI;
MIPOBEICHUE KAUYEeCTBEHHBIX PEAKIUH Ha XJIOPUA-MOHBI M HAOIIONEHWE NPU3HAKOB HX IPOTEKAHHMS;
OTIBITHI, OTpAXKAMOUINE (PU3NIECKHUEe M XUMHUYECKHE CBOWCTBA TaJIOTCHOB M MX COCAWHEHHH (BO3MOXHO
UCTONB30BAaHUE BHUAEOMATEpPHUATOB); O3HAKOMIIEHHE ¢ 0Opa3namMu XJIOPUAOB  (TaJlOTEHUNOB);
O3HAaKOMJICHHE ¢ 00pa3LaMu cepbl U €€ COeJMHEHUAMU (BO3MOXHO UCIOJIb30BAHUE BUAEOMATEPUAIIOB);
HaOJIoIeHNe Tpollecca OOYTJIMBAaHUS caxapa MOJ AEHCTBHEM KOHLEHTPUPOBAHHOW CEPHON KHCIIOTHI;
H3yYCHHE XMMHYECKHX CBOWCTB pa30aBICHHON CEpHOIM KHCIOTHI, MPOBEICHNUEC KAUEeCTBEHHOHN pEeakIyu
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Ha Cynb(ar-uoH U HaOJIIOJCHUE PHU3HAKa e€ MPOTEeKaHMUs; O3HAKOMIICHHE ¢ (DU3MYSCKUMU CBOHCTBAMHU
a30T1a, pocdopa M UX coenuHEHNH (BO3MOKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB), 00pa3I[aMU a30THBIX
u (ochopHBIX yHOOpeHUH; MOdTyueHHe, COOMpaHHUe, PACIO3HABAHUE W W3YYCHHE CBOWCTB aMMHAKa;
MpOBEICHHE KAYeCTBCHHBIX PEAaKIUi HAa WMOH aMMOHHSA M (Qocdar-MoH W H3yYeHHE MPU3HAKOB HUX
MPOTEKAaHUsI, B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHOI a30THOM KUCIOTHI C ME/IbI0 (BO3MOXKHO HCIIONB30-
BaHME BHJCOMATEPHUANIOB); H3y4YeHHE MOJEJIel KpPUCTAUIMYECKUX peHIETOK anMasa, rpadura,
GyiepeHa; 03HaAKOMIICHUE C TIPOLIECCOM aICcOPOIIUH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YTIIEM U
YCTPOMCTBOM TPOTUBOra3a; MONyYeHHE, COOMpaHKe, Paclio3HABAaHUE M U3YUCHUE CBOWCTB YIIIEKUCIIOTO
rasa; IpoBelleHne KaYeCTBEHHBIX peakiiii Ha KapOOHAT- U CHUIIMKAT-MOHBI U H3y4YEeHHE MPU3HAKOB HX
NPOTEKAHUs,  O3HAKOMJICHHE C  NPOAYKIHMEH  CHIIMKATHOH  MPOMBIIUICHHOCTH;,  pELICHHE
HKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaykHelIne HeMeTaJUTbl M UX COCTUHCHUSD)

MeTtannel ¥ UX COCTUHEHUS

3.1

OO0mas xapakTepUCTUKa XWMHUYECKUX DJJIEMEHTOB — METAIJIOB HAa OCHOBAaHUM WX TMOJIOKEHHUS B
[Mepuoanueckoii cucreme xumuueckux snemeHToB J[.M. MenneneeBa u crpoeHus: atoMoB. CTpoeHue
MeTaJJIOB. MeTtajuinyeckas CBA3b U METaJUIMYEeCKash KpUCTaJUIMdecKasl peréTka. DIeKTPOXUMHUYECKHUM
PAI HAPSDKEHUI METAJUIOB

3.2

du3nueckue U XUMUYECKHe CBOWCTBA MeTayuioB. OOmue crocoObl monyueHus: MetayioB. [loHsATHE O
KOPpO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3allMThl HMX OT Koppo3uu. CraBel (CTajdb, YYTYH,
JIOPATIOMUHMIA, OpOH32) ¥ X MPUMEHEHHUE B OBITY U TIPOMBIITICHHOCTH

3.3

[lenounpie Mmetamibl: monoxenne B Ilepuonnueckoil cucreme xXumudeckux oanemento JI.U.
MeHnzeneeBa; CTpOCHHUE X aTOMOB; HaxOXxAeHUe B pupoze. Ousnueckue U XUMUYECKHE CBOWCTBA (Ha
npuMepe HaTpus 1 Kanwvs). OKCHIBI ¥ THAPOKCHIBI HATpHUs 1 Kanus. [[puMeHeHne menT09YHbIX METaJUIOB
U UX COeIUHEHUN

3.4

[IlenouHo3eMenbHBIE METAUIBI MATHUW U KalblUi: osiokeHue B [lepuonnyeckoil cucreMe XMMHUYECKUX
sneMmeHtoB J[.MI. MeHaeneeBa; CTpO€HHME HX aTOMOB; HaxOXJeHHE B mnpupoae. Duznueckue u
XUMUYECKHE CBONCTBA MAarHusl W KaJlblWs. BakHeWImne COeNMHEHUS KaibIus (OKCHI, THAPOKCHUI,
cosn). XKEcTkocTh BOABI U CIIOCOOB! €€ yCTpaHEHUS

3.5

AmoMunuii: onokeHue B Ilepuonuueckoil cucreme xumudeckux aneMeHToB [ M. Menneneesa; ctpoeHue
aToMa; HaxoKAeHne B mpupozae. Pu3ndeckrne 1 XUMIYECKHEe CBOMCTBA alIOMHUHMSA. AM(OTEpHBIE CBOICTBA
OKCHZIa ¥ THIPOKCHIA JTFOMHHUS

3.6

XKeneso: nonoxenue B Ilepuonuyeckoii cucreme xumudeckux anementos [I.M1. Menneneesa; cTpoeHue
aToMa; HaXOXACHUE B npupoje. GU3nueckue U XUMHUECKHE CBOUCTBA xkene3a. OKCUAbL, THIPOKCHIBI U
comu xene3a(ll) m xenesa(Ill), nx coctap, CBOMCTBA U MOJyUCHHE

3.7

XUMUYECKUN JKCIIEPUMEHT: O3HAaKOMIIEHHE ¢ 00pasllaMd METAUIOB M CIUIaBOB, WX (DU3MYECKUMH
CBOMCTBaMHM;  HM3y4YeHHE  PE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  MCIIOJIb30BaHHE
BHJIEOMATEPUANIOB), 0OCOOEHHOCTEM B3aMMOJEHCTBHS OKCHJA KaJbIUsl W HATPUS C BOJOW (BO3MOXKHO
HCTIONB30BaHNE BHUICOMATEPHAIIOB); NCCIEIOBAHNE CBOUCTB KECTKON BOABI; MpOIEcca TOPEHHS JKemne3a
B KHCIIOpoJie (BO3MOKHO HCIIOJIB30BaHHE BHIEOMATEPHAJIOB); MPHU3HAKOB NMPOTEKAHUS Ka4eCTBEHHBIX
peakuuii Ha HOHBI (MarHus, KaublMd, amioOMUHUA, LuHKA, >xene3a(ll) m xeneza(Ill), meau(Il);
HAOJIOICHHE W OIMUCAaHUE IPOLECCOB OKpAIIWBAHMS IDIAMECHH WOHAMU HATPUS, KAUS W KaJbIHs
(BOBMOKHO HCIOJIL30BAaHHME BHJICOMATEPHUAJIOB); HCCIIeZoBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QITIOMHUHUS Y THAPOKCHA IIMHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeimue MeTamisl
U UX COETMHEHUSD)

XuUMUs ¥ OKpYKarolas cpea
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HoBrie maTepuanst 1 TexHonoruu. BemecTBa 1 MmaTeprainsl B TOBCEIHEBHOM )KH3HU YeIIOBEKA. XUMUS U
3II0pOBBE. bezomacHoe UCTIONIB30BaHNE BEIIECTB U XUMHUECKUX peakinuid B ObITy. [lepBas momonip mpu
XUMHYECKUX 0’KOTaX U OTPABICHHSIX

4.2

OCHOBBI IKOJIOTHYECKOW TPAaMOTHOCTH. XHMMHYECKOe 3arpsisHeHue okpyxaromei cpenst [1JIK. Pons
XMMUH B peIICHUH SKOJOTHYECKHX npoOiieM. IIpuponHple WMCTOYHHWKH YIIIEBOAOPOIOB (yTroib,
MIPUPOJHBIN Ta3, HePTh), MPOAYKTHI UX MEPEPabOTKH, UX POIIb B OBITY U NPOMBIIUICHHOCTH

4.3

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHe 00pa3loB MaTepHaloB (CTEKJIO, CIUIABbI METAJUIOB, MOJIUMEPHBIE
MaTepHabl)

IMPOBEPAEMBIE HA OI'3 1O XMMHWHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O
OBPA30OBAHUSA

Kon

HpOBepﬂeMbIe Tpeﬁonalmﬂ K IPE€AMETHBIM pe3dyJjibTaTaM

MPOBEPSIEMOro 0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
TpeOOBaHUSA NMPOrpaMMbl OCHOBHOI0 001ero oopasoBanusi Ha ocHoe ®I'OC

IIpencrasneHue:

11

0 TIO3HABAaCMOCTH SIBJICHUHU IPHUPOMBI, TOHHNMAaHHE OOBEKTHBHOW 3HAYUMOCTH
OCHOB XMMHYECKOW HAyKH Kak o0OJacTH COBPEMEHHOTO eCTeCTBO3HAHMUS,
KOMIIOHEHTa OOIIell KylIbTypbl M TMPAaKTHYECKOW AESITENbHOCTH 4YelOBEKa B
YCIIOBHSAX COBPEMEHHOTO OOIIEeCTBA; MOHMMAaHHWE MECTa XHUMHHU CPENH APYTHX
€CTECTBEHHBIX HayK

1.2

0 HaY4YHbIX MCTOJAaxX IIO3HAHWA, B TOM YHCIIC ISKCICPUMCHTAJIBHBIX U TCO-
PETHYECKUX METO/IaX WCCICJOBAHUS BEIIECTB W H3YYCHHS XHUMHYECKHX
peaKiuii; yMeHHE KCIOJIb30BaTh MOJICIH ISl OOBSICHEHUSI CTPOCHUSI AaTOMOB U
MOJIEKYJI

1.3

0 ctepax mpodecCHOHATBHON NMesATEeIbHOCTH, CBSA3AaHHBIX C XUMHEH H co-
BPECMCHHBIMHU TEXHOJOTUAMH, OCHOBAHHBIMU Ha IOCTHUIKCHUAX XHUMHYECKOU
HayKH, YTO MO3BOJIUT OOYYAIOIIUMCS paccCMaTpuBaTh XUMHIO Kak cepy cBoeit
Oyayuield mpodecCHOHATBHON IEeSITeTbHOCTH W CHeNaTh OCO3HAHHBIA BBIOOD
XAMUU KaKk TPOQUIEHOIO TpeAMeTa MpH Mepexoje Ha YpPOBEHb CPEIHETO
obriero oOpa3oBaHus

Brnagenue cucteMoil XUMHUYECKHX 3HAHUW W yMEHUE MPUMEHSTh CUCTEMY

XUMHYCCKHUX 3HaHI/H71, KOTOpasi BKJIIFOYAcCT:

2.1

BOXHEHIINE XMUMHYECKHE MOHATHSI: XMUMHYECKHH ODJIEMEHT, aToM, MOJIEKYIa,
BEIIECTBO, IIPOCTOE M CIOXKHOE BEIIECTBO, OIXHOPOIHASI M HEOJHOPOAHASI CMECH,
OTHOCHTEJIbHBIC aTOMHAsi U MOJISKYJISIPHAsE MacChl, KOJIMYECTBO BEILECTBa, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIH 00BbEM, OKCHJ, KHCIIOTA, OCHOBAaHHE, CONb (CpeHss),
XAMHWYECKasi PEeaKlys, PEaKkIUH COCAWHEHWs, PEaKIMH pPa3JIOKEHMS, PEeaKInH
3aMEUICHUSI, pPEakIuud OOMeHa, TerioBod »ddexT peakimm, 5K30- H
SHJIOTEPMUYECKUE PEaKIMH, PacTBOP, MAaccOBas JOJS XMMHYECKOTO JJIEMEHTa B
COEJIMHEHNH, MaccoBasl I0JI M MPOLICHTHAs KOHIIEHTPAINS BEIIECTBA B PacTBOpE,




Kon
NMPoBEPSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

SIApO aTroMa, SJEKTPOHHBIM CIIOW aToMma, aTOMHash OpOWTaNb, paglyc aTtoMa,
BaJICHTHOCTH, CTEIICHb OKUCIICHUS, XUMUYECKasl CBS3b, DJICKTPOOTPHLATEIIFHOCTE,
MOJISIpHAsl ¥ HEMOJIApHAsi KOBAJICHTHAsl CBsS3b, MOHHAs CBA3b, MeETaJUIMYEcKas
CBSI3b, KpUCTAJUTMUECKas peméTka (aTOMHas, MOHHAsA, METajuIMYecKas, MOJEKy-
JSIpHAsi), MOH, KaTHOH, aHWOH, SJIEKTPOJINUT M HEAICKTPOIIUT, SIEKTPOIUTHICCKAST
JWCCOIMAIINS, PEaKI HOHHOTO OOMEHa, OKHCIUTEIFHO-BOCCTaHOBHUTEIIBHEIC
peaKkuuy, OKHUCIHTEb M BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHHE,
JNEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMbIe U HEOOpaTHMble pEaKIUH,
CKOPOCTh XUMHIYECKON peakiii, KataiamusaTtop, [1/IK, koppo3ust MeTaioB, CIIaBhl

2.2

OCHOBOITOJIAraroIIe 3aKOHbl XUMUU: 3aKOH COXPAHEHUS! MACChl, IEPUOINIECKUI
3akoH J[.1. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TCOPUHU XUMUH: ATOMHO-MOJICKYJIApHaAss TEOpHsa, TEOpUA SHGKTpOHHTquCKOﬁ
JUCCOoIHaIu

BJ'IaI[eHI/Ie OCHOBaMU XMMHUYECKOMH T'paMOTHOCTH, BKJIFOUAIOIIICH:

3.1

YMEHHE TPABUIILHO HCIIOJIh30BaTh M3YUCHHBIC BEIECTBA M MaTEpUANbl (B TOM
YHCJIe MUHEpAIbHBIC YIOOPCHUS, METAJUTBI M CIDIABBI, MPOAYKTHI HepepaboTKu
MPUPOAHBIX HCTOYHHUKOB YIIICBOAOPOAOB (YIS, HMPHUPOIHOrO rasa, HedTH) B
OBITY, CEIILCKOM XO3SICTBE,
Ha TPOU3BOJCTBE W MOHMMAHHE 3HAYCHUS JKUPOB, OCIKOB, YIIIEBOIOB LIS
OpraHM3Ma 4YeJOBEKa; yMEHHE MPOTHO3MPOBATh BIHUSIHUAE BEIIECTB U
XMMHYECKUX IPOIECCOB HA OPraHM3M YeJIOBEKa WM OKPYIKAIOIIYI0 MPHUPOIHYIO
cpeny

3.2

YMEHHE WHTETPHPOBATh XUMHUYECKHE 3HAHHS CO 3HAHUSAMHU JPYTHX YYeOHBIX
TIPEAMETOB

3.3

HaJIMYUe OMbITa PA0OTHI C Pa3IMYHBIMH UCTOYHUKAMH WH(POPMAIUU MO0 XUMHH
(HaydHas W Hay4yHO-TIONYJSipHAs JIUTEpaTypa, CJOBAapH, CIPABOYHHKH,
HWHTEPHET-PECYPCHI)

3.4

yMeHHe 0ObEKTHBHO OLIEHHUBATH HH(POPMAIMIO O BEMIECTBAX, NX MPEBPAILCHUIX
W TPaKTHYECKOM IPUMEHEHHH M yMEHHME HCIONb30BaTh €€ Ui PEIICHUs
y4eOHO-TI03HABATENILHBIX 3a/1a4

Brnanenue ocHOBaMM MOHSATHHHOIO anmapaTa U CUMBOIMYECKOIO SI3bIKA XUMHU
JUISL COCTaBJICHUS (POPMYJT HEOPraHWYECKUX BEIIECTB, YPAaBHECHMN XMMHYECKUX
peaxuuii; ocHoBamu xumudeckoil HomeHkaTypsl (IUPAC u TpuBHanbpHOIM)

YMeHne OOBSICHATH CBsI3b TMOJIOKEHUS dyieMeHTa B [lepuoanyeckoi cucteme c
YUCJIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI ATOMOB XHMHYCCKHUX DIICMCHTOB
(coctaB u 3apsia siapa, o0IIee YHUCIIO SIEKTPOHOB), PACTIPEACIICHUEM DIEKTPOHOB
10 YHEPTETHYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX MEPUOIOB, KU U KAIBIIH

IIpencraBieHue O NEPUOAMYECKOM 3aBHCUMOCTH CBOMCTB  XUMHMYECKUX
JJIEMEHTOB (PaJuyC aToMa, JIEKTPOOTPULIATENLHOCTD), MPOCTBIX M CIOKHBIX
BEIIECTB OT IMOJOXKEHHsI 3JIeMEHTOB B Ilepmommueckoit cucteme (B MajbIX
MepUOax M IIaBHBIX MOJATPYIIAX) M MIEKTPOHHOI'O CTPOCHHUS aTOMa

YMeHune kinaccu(punupoBars:
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NMpoBepPsieMoro 0a30BOro0 YPOBHS OCBOEHUSI OCHOBHOI1 00pa30BaTeIbHOI
TpeOoBaHuUs NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC
7.1 XAMUYECKUE HIIEMECHTHI
7.2 HeopraHMYecKHe BelecTBa
7.3 XHUMUYECKUE PeaKIUH
8 YMeHue onpenensiTh:
8.1 BaJCHTHOCTH ¥ CTETICHb OKHCIICHHUS XMMUYECKUX 3JIEMEHTOB, 3apsil HOHA
8.2 BHJ] XMMUYECKOW CBSI3M U THUI KPUCTALTHYESCKON CTPYKTYPHI B COCTMHEHUSIX
8.3 XapakTep CpPebl B BOJIHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCJIUTEINF K BOCCTAHOBHUTEIH
9 YMeHHe XapakTepu30BaTh pU3NIECKHe 1 XUMUYECKHEe CBONCTBA!
01 MPOCTHIX BeIecTB (KHCIOPOJ, 030H, BOJOPOJ, rpaduT, aiMa3, KpeMHHH, a3oT,
' thocdop, cepa, XJ0p, HATPHUI, KaJHii, MArHUH, KaJIbIHA, AIFOMUHUH, KENe30)
CIIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX PAacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOIOPOJI, OKCUIBI U THAPOKCHIBI MeTauioB [-IIA Tpymm,
9.2 amromuans, meau (1), muaka, xenesa (II u III), oxcumbr yramepoma (II u 1V),
kpemuus (IV), azota u pocdopa (III u V), cepsot (IV u VI), cepuucras, cepHas,
a30THCTas1, a30THasA, pochopHast, yrojabHas, KpeMHUEBAasl KHCIOTA U UX COJIN)
MIPOTHO3UPOBATh M XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX
9.3 coCTaBa M CTPOCHUS, NPHMEHEHHE BEIECTB B 3aBHCHUMOCTH OT WX CBOWCTB,
BO3MOXXHOCTB TMPOTEKAHUS XUMUICCKUX MPEBPAIICHHUIA B Pa3IMYHBIX YCIOBUAX
10 YMeHHe COCTaBJIATh MOJEKYJSIpPHBIE W WOHHBIC YPaBHEHHS PEaKIUi, B TOM
qucJe:
10.1 peaxIuii HOHHOTO OOMEeHa
10.2 OKHCITUTEIIbHO-BOCCTAHOBHUTEIBHBIX pEeaKIui
10.3 WTIOCTPUPYIONINX ~XUMHUYECKHE CBOMCTBa W3YyYEHHBIX KIJIACCOB  (TPYIIN)
' HEOPTaHWYECKUX BEIIECTB
10.4 MOATBEPKAAIOIIUX TEHETUYECKYI0 B3aUMOCBA3b MEXy HUMU
11 VMeHue BoIUHCIATE (IPOBOIUTH PACUETHI):
111 OTHOCHUTENBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MacCHI BEIIECTB, MaCCOBYIO JTOIIO
' XAMUYECKOTO 3JIECMEHTa B COCTMHECHUH
11.2 MacCCOBYIO JIOJTIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 0 YpaBHCHUAM XHUMHYCCKHUX peaKHI/Iﬁ N HaxXxoJUThb KOJIHWYECTBO BCEUICCTBA,
' 00BEM U MacCy peareHTOB MIIN MPOJIYKTOB PEaKUH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIJaMH HAYYHOTO TII03HaHUSA (HAOMIOAEHWE, HW3MEpeHHE,
12.1 SKCHEPHMEHT, MOJCINPOBAHNE) TIPH HU3YyYCHHH BEIIECTB W XUMHUYECKUX
SIBJICHUI; yMeHHE C(OPMYTHUPOBATE MPOOIEMY U MIPEIIIOKUTH MYTH €€ peIeHus
122 Oe3omacHOW pPabOTHl C XUMHUYECKUMH BEIIECTBAMHU, XUMHYECKOW IMOCYIOH U
' 1a60paTOpHBIM 060PYIOBAHUEM
12.3 mpaBmwiaMi  0€30MaCHOTO0 OOpalIeHUs C BEMIeCTBAMH, HWCIOJIB3YEeMBIMH B




Kon
NMPoBEPSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

MTOBCEAHEBHOH KM3HM, IPABUJIAMH MTOBEACHUS B LEJSIX COCPEKEHUS 3M0POBbS U
OKpY’KaloIeH MPUPOIHOW Cpellbl; MOHMMaHue Bpeaa (OMacHOCTH) BO3NCHCTBHS
Ha HUBBIE OPraHU3MbI OIPEEIIEHHBIX BEIIECTB, CIOCOOOB YMEHBLICHHUS H
MIPEIOTBPAILIEHUS UX BPEJHOTO BO3ICHCTBH

13

Hanuaue IIPaKTUYCCKUX HaBBbIKOB IUIaHUPOBAHUA u OCYHICCTBJICHUA
CJICAYIOIUX XUMUYCCKUX SKCIICPUMCHTOB:

13.1

U3Yy4YCHHUE W ONHCAHHE (bI/I3I/IquKPIX CBOIICTB BC€OICCTB, O3HAKOMIJICHHC
C (1)PI31/I'—I€CKI/IMI/I U XUMHUYCCKUMU SBJICHUSAMH, OIIbITbI, HWIUIFOCTPHUPYIOIINE
MPU3HAKHU NPOTCKAHUA XUMHUYICCKUX peaKHI/Iﬁ

13.2

H3Yy4YCHUC CIIOCOO0B pa3aciiCHusA cMmecei

13.3

MOJIy4YeHHE KHUCIOpOJa W H3yYyeHHEe €ero CBOWCTB; IOJY4YeHHE BOAOPOAA
U U3Y4EHHE €ro CBOWCTB; IOJy4YEHHE YIJIEKUCIOr0 Ta3a U H3yYeHHE €ro
CBOICTB; OJyYCHUE aMMHaKa U U3yUeHHE €r0 CBOHCTB

13.4

MIPUTOTOBJICHHE PACTBOPOB C OMNPEAEIEHHON MacCOBOW IOJIEW pacTBOPEHHOTO
BEIIECTBA

13.5

MpUMEHEHUE WHAWKATOPOB (JaKMyca, METWIOpamka W (eHondranenna) s
OTIpeJIeNICHUs XapaKTepa Cpelibl B pACTBOPAX KUCIOT U LIeJodeh

13.6

HCCJIE0BAHUE U ONMCAHNE CBOMCTB HEOPraHMYECKUX BELIECTB PA3INYHbIX KIIACCOB;
W3ydeHHE B3aMMOJCWUCTBUS KHCIOT C MeTalllaMH, OKCHIAMH METaJlIOB,
pacTBOpUMBIMA M HEPACTBOPUMBIMH  OCHOBAaHHMSAMH,  COJISIMU; ITOJTy4CHUE
HEPACTBOPUMBIX OCHOBaHMM; BHITECHEHUE OJTHOIO METajljia APYyruM U3 pacTBopa
COJIM; MCCIeJOBaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIOB AFOMIHUS U IIIHKA

13.7

pelieHne SKCIepUMEHTANbHBIX 3afad 1o TemaMm: «OCHOBHBIE KITacChI
HEOPTaHUYIECKUX COEJIMHEHU, «ONEeKTPOTUTHIECKASI JIFCCOITAALTASY;
«BakHele HeMeTaJUIbl M MX COCOUHEHUS», «Bakmeumue MeTamibl U UX

COCIUHCHUS»

13.8

XMUMUYECKUE OKCIIEPUMCHTHI, WUIIOCTPUPYIOIIUEG TPU3HAKH  IPOTCKAHHUS
peaknuii MOHHOrO OOMEHa; KAaYeCTBCHHBIC PEAKIMU Ha MPUCYTCTBYIOIIHME B
BOJZHBIX PACTBOpaX HWOHBL: XJIOPHUI-, OpOMHI-, WOIUAI-, cyiabdar-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus,
KaJIbIUs, ATFOMUHUSA, jkenesa (2+) u xkenesa (3+), meau (2+), IIMHKA

14

YMeHue:

141

OpeACTaBJIATL PE3YJIbTAThl 3KCIICPUMCHTA B (bOPMe BBIBOJOB, J0Ka3aTcJIbCTB,
I‘pa(bI/IKOB u Ta6.]'II/II_I 1 BBIABJIATH OMIIMPUYICCKHUE 3aKOHOMEPHOCTHU

14.2

yCTaHaBJIMBaTh CBIA3UM MCKAY PpC€ajibHO Ha6H}OIIaeMbIMI/I XUMHYCCKUMH
SABJICHUAMMU U TIPpOLECCaAMU, TPOUCXOAAIINMHU B MAKpO- U MUKPOMUPE, OOBICHATH
MPHUYUHDBI MHOFOOGpaSI/IS[ BCHICCTB




HNEPEYEHDB 3JIEMEHTOB COJEPKAHUA, NPOBEPAEMbIX HA OCHOBHOM
roCYaJAPCTBEHHOM 9K3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [TepBoHavaIbHBIE XUMHUECKUE TTOHITHS
1.1 Uucteie BenectBa U cMecH. CriocoObl pasJieNIeHus: cMeceit
12 ATOMBI U MOJIEKYJIBI. XUMHUYECKUE deMeHThl. CUMBOJIBI XMMUYECKHUX 3J1€MEHTOB. [IpocThie U CIOXKHBIE
' BELIECTBA.
1.3 Xummdeckas popmysa. BaleHTHOCTS aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTENICHb OKHCIICHHS
14 3aKoH MOCTOSHCTBA cocTaBa BeulecTB. OTHOCUTeNbHas aToMHas macca. OTHOCHUTENbHAsS MOJICKYJIApHast
' Macca. MaccoBasi 10Ji1 XMMHUYECKOT0 3JIEMEHTa B COSIMHEHUH
15 KonmuectBo BemecTBa. Monb. Momsipaas Macca. MoJsipHbId 00bEM Ta30B. B3auMOCBS3b KOJIUYECTRA,
' MacChl ¥ YUCJIa CTPYKTYPHBIX €IMHUII BelleCcTBa
16 du3nyeckue U XUMHUYECKUE SBJICHUA. XUMHUUYecKas peakuus U e€ MpU3HaKU. 3aKOH COXPAHEHHUS! MacChl
' BEMIECTB. XMMUIECKHE YPAaBHEHHUS
5 [Mepuognueckuii 3akoH u Ilepuoamueckas cuctemMa xumuueckux osiemeHTtoB .M. Menneneesa.
CtpoeHue aToMOB
21 Ilepuognueckuit 3akoH. [lepuognueckas cucremMa xumudeckux 3meMeHToB .M. MenneneeBa. 1lepuonst
' U Tpynmbl. DU3NUECKUH CMBICI TOPSIIKOBOTO HOMEpa, HOMEPOB NEPUOJIa M TPYIIIHI 3JIEMEHTa
22 Crtpoenue atomoB. CocTtaB aToMHBIX siep. M3oTombl. DnekTpoHbl. CTpOeHHE AIIEKTPOHHBIX 000JI0UeK
' aToMoB niepBbIx 20 xuMmudecknx dnmeMeHToB [lepuoamueckoit cuctemsl .M. Menaeneesa
3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XHMHYECKHX OJIIEMEHTOB TMEpPBBIX TPEX IEPUOJOB, Kajus,
93 KalpIus (pagnyca aTOMOB, 3JEKTPOOTPULIATEIFHOCTH, METAIIMUYECKUX U HEMETAJUIMYECKUX CBOWMCTB) U
' UX COCTUHEHUH B COOTBETCTBUH C TOJIOKCHHEM 3JIEMEHTOB B [lepromndeckoil cuCTeMe M CTPOSHHEM HX
aTOMOB
3 CtpoeHue BeniecTBa
31 Xumuueckas cBsA3b. KoBaneHTHas (mosisipHass M HEMOJIApHas) CBSA3b. OJIEKTPOOTPULATEIHHOCTH
' XMMHYECKUX 3JIeMeHTOB. VloHHast cBsi3b. MeTayumiueckas CBsI3b
3.2 THnbI KpUCTAUINYECKUX PEIMIETOK (ATOMHAs, HOHHAsI, METAJUIMYECKasi), 3aBUCUMOCTh CBONCTB BEIIECTBA
' OT TUNA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMHAYECKOU CBSI3U
4 Baxueiiime npencTaBuTeI HEOPraHUMUECKUX BenlecTB. HemeTannsl U ux coenuHeHus. MeTamibl U ux
COCAUHCHUA
Knaccudpukanmss w HOMEHKIATypa HEOPTaHMYCCKHX COCAWHCHHH: OKCHIOB (coleoOpasyromiue:
a1 OCHOBHBIC, KHCJOTHEIC, aM()OTEpHBIE) H HeCcoleoOpa3yromre; OCHOBAaHUK (IIET0YN M HEPacTBOPUMBIE
' OCHOBaHMsI); KHCIOT (KUCIOpOJICO/epkKaliue U OeCKUCIOPOIHbIE, OMHOOCHOBHBIE U MHOTOOCHOBHBIE);
colieil (CpeTHUX M KUCIIBIX)
42 du3nueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB-HEMETAJUIOB: BOAOPOAA, XJIOpa, KHCIOPO.a,
' cephl, a301a, docdopa, yriaepoaa, KpeMHHUs
43 Odu3nyeckne W XMMUYECKUE CBOMCTBA MPOCTHIX BEINECTB-METAIUIOB: JIUTHS, HATPHS, KU, MarHus U
' KaJIIHs], ATFOMHUHUS, JKene3a. DIeKTPOXUMHUYECKUN psJ] HAIIPsDKEHU METaJlJIoB
a4 dusnyeckne M XWUMHYECKHE CBOKMCTBA BOJOPOJHBIX COCIMHEHWH HEMETAJUIOB: XJIOPOBOJOPO/A,
' CEpOBOJI0POJIA, AMMMAKA
45 dusnueckne W XUMHYECKHEe CBOMcTBa okcumoB HemeramwioB: cepbl (IV, VI), asora(Il, IV, V),
' dbocdopa(lll, V), yraepona(ll, IV), kpemuans(IV). [lonydyeHue OkCHI0B HEMETAIIIOB
4.6 Xumudeckue cpoiictBa okcuaoB: MetawioB IA—IIA rpynm, nmaka, mexu(Il) u sxenesa(1l, 111). TTonyyenue




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

OKCHJO0B MCTAJIJIOB

XuMHYECKHE CBOMCTBA OCHOBAHUN U aM(l)OTepHLIX TUAPOKCHUIOB (Ha npuMepe TUAPOKCUIOB AJIFOMHUHUS,

47 xeJsesa, HuHKa). Ilonyuenue ocHoBaHUM 1 aM(OTEPHBIX THAPOKCUIOB
OO0mue XWMHYECKHEe CBOWCTBA KHCJIOT: XJIOPOBOJOPOJTHOW, CEPOBOJOPOIHOM, CEPHHCTOM, CEPHOMH,
4.8 aszotHoH, docdopHOl, KpeMHUEBOH, yronpHOW. OcoOble XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOU
CEpHOM 1 a30THOM kucaoT. Iloydyenue kuciaor
4.9 OO01ue XuMIYECKre CBOUCTBA cpeTHuX conieid. [lomydenne comnei
410 Ilomyuenue, cobupaHue, pacHo3HaBaHUE BOAOPOJA, KUCJIOpPOJA, aMMHUAaKa, YIJIEKUCIOro Taza B
' 1a6opaTopuu
411 [Tosryuenne ammmaka, cepHON M a30THOM KHCIOT B MPOMBIILICHHOCTH. OOIIHMe CrocoObl MOMyYCHHS
' METAJIIIOB
412 ['eHeTnveckas CBSA3b MEX/y KJIJaCCAMU HEOPTaHMYECKUX COCTMHEHUN
5 XHAMUYECKHE PEaKIIAN
Knaccudukanus XuMrUUecKnuX peakiil o pa3IndHbIM IPU3HAKaM: [0 YUCIY H COCTaBY YYaCTBYIOLIUX B
51 peaKkIuy BEIIECTB, 10 TEIUIOBOMY 3(PQeKTy, MO0 H3MEHECHHIO CTCICHEeH OKHUCICHHS XHMHUYECKHX
JJIEMEHTOB
5.2 TennoBoi 3¢ (heKT XUMHUECKON peakIiy, TEPMOXMUMHUUYECKUE YPAaBHEHMS. DK30- U IHIOTCPMHUYCCKHE
' peakiun. TepMOXUMHYECKHE YpaBHEHUS
53 OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakuu. OKUCIUTENN U BOCCTaHOBUTENMH. [Iporeccsl OKUCIEHUS U
' BOCCTaHOBJICHHsL. DJIEKTPOHHBIN OajlaHC OKUCIUTEIbHOBOCCTAHOBUTEILHON peakiiuu
5.4 Teopust 3neKTpoOIUTHUECKOM Juccouuany. KaTHOHBI, aHUOHBL. ODJIEKTPOJUTBHI M HEIJIEKTPOJIUTHL
' CunpHbIe H crabbie IeKTpoHuThl. CTeNeHb AUCCOIMAIUH
55 Peakuun noHHOTO OOMeEHa. YCIIOBHUS MPOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJHBIE U COKpaIEHHbBIE
' MOHHBIE YPABHEHUS PEAKIHMii
6 XUMUS U OKpY’Karolas cpesia
6.1 BemecTBa 1 Marepuasisl B IOBCEIHEBHOH >KM3HU dYeJOBeKa. be3omacHoe HCIIOIb30BAaHHE BELIECTB U
' XMMHYECKUX peakimid B 1aboparopun 1 ObITy. [lepBast HOMOIIb IPH XAMHUYECKUX 0XKOTaX U OTPABICHHUIX
XUMHUYECKOE 3arps3HEHUE OKpYKaloLleW cpenbl (KHCIOTHBIE NOXAM, 3arpsS3HEHHE MOYBBI, BO3AyXa U
6.2 BO/I0EMOB), cIocoObI ero mpeaoTBpameHus [IpenenbHas nmomyctumas koHueHtpanus BemectB (IT1K).
' Ponp XuMHM B pEILIEHHH SKOJOTMYECKHX MpoOieM. YCUIIeHHE MapHUKOBOro 3¢¢exTa, paspylieHHe
030HOBOTO CJIOS
IIpumenenne cepsl, asora, ¢ochopa, yriepona, KpeMHUS M UX COCAMHEHHH B OBITY, MEIMIIMHE,
6.3 MPOMBIIUIEHHOCTH U CENbCKOM Xo3siicTBe. [IpuMeHeHMe MeTaJuloB M CIUIAaBOB (CTajb, YYTVH,
' TIOPATIOMUHHHN, OpOH3a) B OBITY W MPOMBINIICHHOCTH UX cCOoenuHEeHUH. [IoHsITHE 0 KOPPO3HU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3UU
6.4 [IpuposHBIe UCTOYHHUKN YTICBOAOPOIOB (Yroib, MPUPOAHBINA ra3, HEQThH), MPOLYKTHl UX HepepaboTKu
(OeH3MH), X POIIb B OBITY M IPOMBIIUICHHOCTH
[NepBoHauabHBIE TIOHATHS 00 OPraHMYECKIX BEIIECTBAX KaK O COSANHEHUSX yriieposia (MeTaH, dTaH, dTHIICH,
6.5 aleTWICH, TAaHOJI, TJIMIEPHH, YKCyCHas! KuciaoTa). IloraTre o Gromorndeckn BaKHBIX BEIIECTBAX: KUPAX,
OeIKax, YIJICBOIax — M MX POJIU B >KH3HH YEJIOBEKA
7 Pacuétsr:
7.1 1o (hopMyJiaM XUMHUIECKUX COSANHEHUHN
7.2 Macchl (MaccoBOM) TOJIM PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE




Kon IIpoBepsieMblii 31eMeHT cOAepPKaAHUSA

| 7.3 | 110 XUMUYECKHM YPaBHEHHSM

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemienne»

tabnuuel: [leppoauueckas cucreMa XuMuyeckux 3nemeHToB . U.
Memnneneesa, Ta0inIa paCTBOPUMOCTH, SJCKTPOXUMHUECKUNA PsIT HAITPSKEHUS
METaJIOB

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Metoanueckoe-niocooue-mis-yuntens.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Xumus. 8 knacc PenepaibHOE roOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpekICHUE BhICIIETO0 00pa3oBaHus “I’ 0Cy1apCTBEHHBIN YHUBEPCUTET
MPOCBEIICHUS

Xumus. 8 kiaacc OO0 “Dokchopa”



Xumus. 8-9 knaccel ['ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTelbHOE
YUpEXIAEHUE BhICIIET0 00pa3oBaHus ropoia MockBbl “MOCKOBCKHI TOPOICKON
MEJAaroru4ecKuii yHUBEPCUTET

Xumust OcHoBsl xumuu 8 kinacc AO “UzgarenbctBo “IIpocBenienHue

bubnmoteka 351eKTpOHHBIX 00pa30BaTEIbHBIX PECYpCOB. XUMHUS. 8 Kitacc.
Harnsgasie ypoku. DnekTpoHHbIE yueOHO-MeToauueckue Mmarepuainsl OO0
“OK3AMEH-MEIMA

Xumust OcHoBel xumuu 8 knace AO “UznarenbctBo “IIpocBeiieHue

Xumus. 9 knacc PenepaabHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTesIbHOE
yUpexkIEHUE BhICIIET0 00pa3zoBaHus “I'ocyaapCTBEHHBI YHUBEPCUTET
MIPOCBEIICHUS

Xumus. 9 kiaace OO0 “Dokchopa”
Xumusa 9 OOO CBEPOBPA30OBAHUE”
Xumus Xumus 35eMeHToB. 9 kimace AO “U3parensctBo “IIpocBenienne

bubnnoTeka 351eKTpOHHBIX 00pa30BaTENbHBIX PECYpCcOB. XuMus. 9 Kiacc.
Harnsanasle ypoku. DneKTpOHHbIE y4€OHO-METOIMYECKHE MaTeprabl
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