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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-
HAay4YHBIM 3HaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B IKOJIOIHYECKOE
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 OCHOBHOTO 001Iero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiep>kaHus 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 3HAHUKW HAa OCHOBE TEOPETUYECKUX 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;

— TpeacTaBieHUNd 00 AIEKTPOJUTHYECKOM HUCCOIMAIMM 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, CTPOCHUS U BO3MOKHOCTEU IMPAKTUYECKOTO 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 MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
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, MPAKTUYECKOU
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 00O0OIIEHUII MHpPOBO33PEHUECKOr0 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
NEATEIbHOCTH, OCBOCHHMHM NpaBWJI 0€30MaCHOr0 OOpalleHusi C BELIECTBAMH 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, CAMOCTOSITEIbHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (POPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((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 MOBCEAHEBHOM JKU3HH 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 OKPYIKAIOIIEH 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, OTBEAEHHBIX JMJI HM3YyUYEHUS XHMHUM Ha YpOBHE
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 oOpalleHus: ¢ J1abopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUM, HAaOII0eHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE Xkene3a ¢ pactBopoMm cos 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 COXPaHEHUsT MAacChl, CO3JAaHME MOJENEH MOJEKYI
(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- W DHAOTEPMHUYECKHE pPEaKUHUH. TOIUIMBO: Yrojdb M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

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

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

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 mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

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

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

Kucnotel. Knaccuduxanus 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 MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
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 HCIIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOJACHUE 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) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPUAIIOB),



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 MeTaulaMH, pPEeakUui HEUTpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XWMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

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

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(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 MOHATHUH, SBIAIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

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

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE€3/bl, COonHIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 371€MEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU 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: BHAbl XMMHYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHBIM KJIaccaM HEOPraHU4EeCKHUX
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 CTETEeHEeNW OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE 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. [loHsTHe 0 XUMHUYeCKOM paBHOBecUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

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



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIM C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIIA0BIE JIEKTPOIUTHIL.

Peakiiuun 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 peakiiny Ha HOHBL. [IoHATHE O THIpOIINU3E COME.

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 BO3JICUCTBHS PpA3JIUYHBIX (HAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
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 rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaMH, HEMeTalllaMH, IIeJIo4amMH). XJIOPOBOAOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIIBI CEpbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCaOThl. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAs PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEW AaMMOHHMSI B KaueCTBE MMHEpaJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3NIECKUe U XUMHIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAM(UKAIINK, PACIpPOCTPAaHCHUE B TpHpoAe, (u3Mdeckne W XUMHYCCKHE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza rinoOaJbHOTO TMOTEIJIEHUS KIWMaTa, MNapHUKOBBIM
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMeHenue. CoenuHeHuss KpeMHHs B mpupoje. OOmue mnpeacTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKAIOIIHUE (PU3NUECKHME U XHUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BHJICOMATEPHUAIIOB), HAOIOJACHHE TIpoliecca OOyTIMBAaHMS caxapa IMoJ JCHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HX COCIUHEHHA (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX TIPOTEKAHMUsI, B3AUMOJACHUCTBHE KOHUEHTPUPOBAHHON a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpaHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELUICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomMoB. CTpoeHHE MeTaioB. MeTramndeckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocOOBI 3amUThl UX OT Kopposuu. CIuiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[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 HATpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METALUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseilive coeivHEHHS Kaiablus (OKCHUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHA W THAPOKCH]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJB30BaHUE BHJIEOMATEPHANIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMKCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
U TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeiiiime
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarolled cpeanl (MpeneibHasi JOoMyCcTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

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

Mescnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBS3€M MpU M3YYEHHMM XMMHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4YHBIH (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS], KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMaeMBbIE, TOTLIUBO, BOJIHBIEC PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOYy4YEeHHS XMMHUU B €JAMHCTBE Y4YEOHOU U
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUsl, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yUYaIOIIUXCS.

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

1)maTpuoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOILIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM,  TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpollecCe€ JTOM y4eOHOU NesITEIbHOCTH, TOTOBHOCTHU
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 XMMHUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM palbOThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



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

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJIECHHOCTH U YPOBHSI OOy4YeHHUS B
JaJIbHEHIIIEM;

4)popMupoOBaHUSA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTA COOJIOJIEHUsT TpaBWI OE30MaCHOCTH TMpPU OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBAXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHCIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON ESITEILHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUE LICHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJy4aeMble TIPU U3YYEHUU XUMHH, JJIs
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
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 (OPMUPOBATH MPEACTABICHUE O IIEIIOCTHOU



HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIe yUeOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (JAKTOB M SBJICHUI, BEIOUPATh OCHOBAHHS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XuMudeckas Gopmylia U YpaBHEHHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
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 i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKICHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OTBITA, UCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJCP)KAaHUS, 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, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENeIEHHOTO THUIIa, TPUOOPETEHUE ONBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (pOpMy MpeAcTaBieHus] UHPOPMALIUKA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTAa Ha COCTOSIHHE OKpYXKarolled HpUpOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEIOKEHHOMN 3aauu;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBD», KOOPAUHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JEATEIBHOCTH 1O  IOJYYEHHID HOBOI'O  3HAHUS, €ro  HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

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

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XHUMHWYECKHX MOHSATHUW: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JI0JIsl XUMUYIECKOTO 3JIEMEHTA B COCTMHEHUN, MOJISIPHBIA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0oOM€Ha, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIIOBOU 3P(EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKMX TOHATUH U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

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

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

e OINKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnuie «llepuonuueckass cucteMa XumMudeckux dnemeHtoB J[. .
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



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

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYacTBYIOIIMX B PEAKIIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
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
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
Ja00paTOpHBIM  O0OpYJOBAaHMEM, a TakXKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
MJIAaHUPOBATh 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 pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHUIA:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYeCKasl CBs3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHUCIEHHME W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHTpamus [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 XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD M CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON QopMmylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnnunyto Gopmy [lepuoanueckoil cUCTeMbl XMMHYECKUX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
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
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJacCu(pUIMPOBaTh 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 CHENUPUISCKUE XHUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEIMHEHMSI, 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 COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapOonart-, ¢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, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
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 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nesn 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COJIsIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BeniecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

bub6nmoreka [IOK
A I 4
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMms 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorera [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUMA
m H https://m.edsoo.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie TOMBITKY KIAaCCHPUKAITUT
51 XAMHYECKHX dJIeMEHTOB. IloHsITHE O bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorera [JOK
pHoa https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
bu6 OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsIpHAs XUMHUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKoM CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHast KHCIIOTa,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenune aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. v » 13YH https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauecTBenHnas peakiusi Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ae1156
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

bubmuoreka [JOK

45 %
YPABHCHHMAM XHMIHCCKHX PCAKIHH, https://m.edsoo0.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeTUHEHUS KAJIbLIUSA bubmmorexa LHOK
A 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33c
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM IMPOT'PAMMBI

8 KIIACC
Kon . .
TG TERGG IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThl 0CBOEHHS OCHOBHOM 00pa30BaTeIbHOM
e NPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus
1 ITo teme: «IlepBoHaYaIbHBIE XUMHYECKUE TOHSITHSD)
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX ITOHATHH: aTOM, MOJIEKYJIa, XMMUYIECKUN SIIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEHIECTBO, CMECh (OJHOPOTHAsI W HEOTHOPOIHAS), BAICHTHOCTH,
OTHOCHUTEJbHASI aTOMHAsI U MOJIEKYJApHAsl Macca, KOJIUYIECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca,
11 MaccoBas JJOJsl XUMHUYECKOT0 DJIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM, XUMHUYECKas Peakius,
KJIAaCCU(UKALNS PEaKuid: peaki COCIWHEHHS, PEaKkIMH Pa3NIOKCHUS, PEaKIU! 3aMElIeHUs,
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 HCIIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY JUIS COCTaBJIeHUs (hOpMyJ BEUIECTB U YpaBHEHUH XUMU-
' YECKMX PEaKIuii
14 PacKpBIBaTh CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJIIPHOT'O YYEHHUs, 3aKOHa ABOraipo
1.5 OTNIpeETATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX
16 KJIACCH(HUIUPOBAT XUMHUIECCKUAE PEAKIUH (II0 YHCIYy M COCTaBYy yYaCTBYIOUINX B PEaKINH Be-
' IECTB, N0 TEMIOBOMY P heKTy)
1.7 BBIYMCIIATH OTHOCUTENBHYIO MOJICKYJIIPHYIO 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 KJIACCU(HUIINPOBATH HEOPTaHMUIECCKHE 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, BO3MOXKHOCTU
' MPOTEKAHMsI XUMHUYECKUX MTPEBPAICHUN B PA3IMYHBIX YCIOBHSIX
CIIEZIOBATh TIPAaBHJIAM IIOJB30BAHUS XHMHUYECKON MOCYNOH W 1abOpaTOpHBIM 00OPYIOBAHUEM,
26 a TaKoKe MpaBuUiIaM OOpalleHHsl ¢ BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLUMAMU IO BBITOJHEHUIO
' 1ab0paTOPHBIX XWMHUYECKHX OIBITOB IO MOJYYCHHIO U COOMPaHWIO0 Ta3000pa3HBIX BEIIECTB
(BOIOpOZa M KHCIIOPOZA), IPUTOTOBICHHIO PACTBOPOB C ONpPEAeNEHHOM MacCOBOM monei pac-
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IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOH 00pa30BaTeIbHOM

TpoBepsemMoro NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yiabTara
TBOPEHHOTO  BEIIECTBA, IUIAHUPOBAaTh M MPOBOAUTH  XMMHUYECKHE  DKCIIEPUMEHTHI
[0 PACIO3HABAHHWIO PACTBOPOB INENOYEH M KHCIOT C TIOMOIIBI0 WHAWKATOPOB (JaKMYyC,
(heHondTanenH, METHIIOPAHXK U IPYTHE)
2.7 MIPOBOJIUTH PacuEThl MO YPAaBHEHUIO XUMHUYECKON peaKkIuu
[To Teme: «llepuoamuecknii 3akoH u [lepuonnueckas cucremMa xumudeckux snemeHToB J[. U.
3 MengeneeBa. CTpoeHue aToMOB. XHUMHUecKasi CBs3b. OKHCIUTEIHbHO-BOCCTAHOBHUTEIbHBIC
PEaKIUmy
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX IMOHATHH: SIIPO aToMa, 3JICKTPOHHBIN CIIONH aTtoma,
3.1 aToMHasg OpOWTab, pagNyC aToMa, XUMHYECKas CBs3b, NOJSIPHAS M HEMOJSAPHAs KOBaJCHTHAs
CBSI3b, DJIEKTPOOTPHUIIATEIHHOCTh, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, CTETICHb OKUCIICHHSI
3.2 KJIACCU(DHIIMPOBATH XUMHYECKUE JICMEHTBI
OMHCHIBAaTh W XapakTepu3oBaTh TaOMU4Hyr Qopmy [lepronndyeckoil cHCTEMBl XMMHUYECKHX
3.3 3JIEMEHTOB: pa3inyaTh MMOHSITUS «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 NMEIOTCs 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 (xoBaneHTHasI u WOHHAas)
' 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,
ANEKTPONIUTHYECKAsT JHCCOIUANNS, pPEaKIMd HOHHOTO OOMEHa, KaTali3aTop, XHMHUYECKOE
11 paBHOBecHe, 00OpaTHMbIe ¥ HEOOpATUMBIC PEaKIUHU, OKHCIUTEIFHOBOCCTAHOBHUTEIFHBIC PEak-
' MM,  OKHCIUTEIbh, BOCCTAHOBUTENIb, OKHUCIIEHHE W BOCCTAHOBJICHHWE,  AJJIOTPOIHS,
an)OTepHOCTB, XUMHUYECKas CBA3b (KOBaJ'ICHTHaH, HWOHHas, MCTaJ'IJ'II/ILIeCKaH), KpUCTAJUINICCKasd
peléTKa, CIyIaBbl, CKOPOCTh XUMHUYECKOH peakiiu
1 2 WUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATUH U NPUMCHATHL 3TU TIOHATUA
' IIPU ONMCAHUM BELIECTB U UX IPEBpaILECHUI
13 COCTaBJIATh yPaBHEHMS HJIEKTPOIUTUUECKON OUCCOLMALMN KUCIIOT, IIENI04Yel U COJIei, MOJHbIe
Y COKpaIllEHHBIC YPABHEHHUS pEeaKIIUMi HOHHOTO OOMEHa




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabrara
14 PacKpBIBaTh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBHUTEIFHBIX PEAKIM MOCPEACTBOM COCTaBIIC-
' HISI DJIEKTPOHHOTO OaaHca ATUX PeaKIiii
1.5 TPOBOMTE PACUETHI MO YPABHEHHUIO XUMHUECKON PEaKIuu
2 ITo Temam: «HemeTaiuisl ¥ X cOeUHEHUS» U «MeTaIUIbI U UX COETUHEHU
XapaKTepu30BaTh (OMKCHIBATH) OOMIME M CIENM(PHUICCKAE XMUMHUYECKUE CBOHCTBA IMPOCTHIX
2.1 U CIIO)KHBIX BCIIECTB, MOATBEPXkKAAs OIMUCAHUE TPHUMEPAMU MOJICKYJSIPHBIX ¥ HOHHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINNA
99 COCTaBJISITh YpaBHEHUS peakUui, MOATBEPKIAIOIINX CYIIECTBOBAaHHE TE€HETHYECKOW 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 I0JIb30BAHUSI XMMUYECKON MOCYAON W 1abopaTOpHBIM 000pYHIOBaHHEM,
24 a TaKKe MpaBWIaM OOpAaIIEeHHs ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHUSMH IO BBHIIOJIHE-
' 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-, OpoMHA, 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 CMBICT OCHOBHBIX XUMUyeckux nousatuii: [1JIK BemniecTBa; Koppo3usi METAIIJIOB
MPUMEHSATH OCHOBHBIE OTIEpAIlii MBICIUTEIBHON AEITEIFHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE,
3.2 0000IIeHne, CHCTEMaTH3ANNIO0, BEISIBICHUE MPHYNHHO-CIICACTBCHHBIX CBS3eH — JJIST M3YYCHUS
' CBOMCTB BCIICCTB U XHMHWYCCKUX peaKqu/'I; C€CTCCTBCHHOHAYYHbIC MCTOJbI IO3HAHUA — Ha-
OJiro/IeHNe, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT (PeaibHbII M MBICIICHHBIH )

MNPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

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 XUMHH. YuCTHIe BenecTBa U cMecu. CriocoOBl pa3JieNieHns: cMecei

1.3

ATOMEI 1 MOJICKYJIbI. Xumuueckue seMeHThl. CHMBOJIBI XUMHUYECKHX 3JIEMCHTOB. HpOCTBIe " CJIO0XKXHBIC
BCIICCTBA. ATOMHO-MOJ’[CKYJ'ISIpHOG Y4YCHUC

1.4

Xummdeckass popmymna. BaneHTHOCTH aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemectB. OTHOcuTeNnbHass aromMHass Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas macca. MaccoBas J0Js
XUMHYECKOTO DJIEMEHTA B COSMHEHUU

15

KonmmyectBo BemectBa. Mons. MonsipHass macca. B3anMoCBsA3p KONIHMYECTBA, MAacChl W YUCHA
CTPYKTYPHBIX €JIMHUII BemecTBa. Pacuérel 1o opMynaM XUMHYECKUX COCTUHCHHUN

1.6

dusnyeckrue U XUMUYIECKUE ABICHUS. XUMUYECKas PEakus U e€ MpU3HAKH. 3aKOH COXPAHCHUS MAaCChI
BelIecTB. XuUMU4eckne ypaBHeHus. Kiaccuukauss XMMHIECKUX PeaKkiuil (COSIMHEHHS, Pa3IoKEHHS,
3aMelIeHHs, OOMEeHa)

1.7

XUMHUYECKUI SKCTIIEPUMEHT: 3HAKOMCTBO C XMMHUECKOH IOCYAO0il, ¢ MpaBUiIaMu paboThl B 1abOpaTOpUn
¥ puéMamu o0palieHus ¢ JJabopaTOpHEIM 000pyIOBaHUEM, H3YUCHUE H ONTUCaHNE (PH3UIECKUX CBOMCTB
00pasoB HEOPraHWYECKUX BEIIECTB, HaONfoneHHWe (I3MUYSCKUX (IUIaBICHHE BOCKA, TasHHE JIBIA,
pacTupaHue caxapa B CTYIKE, KUIIEHHE U KOHAEHCALUS BOJbI) U XUMHUYECKUX (TOpEeHHE CBEUH, IpoKa-
JMBAHUE MEIHOI NMPOBOJIOKHU, B3aUMOJEIICTBUE MeJa ¢ KUCJIOTOW) SIBIEHUM, HAONIOICHHE U OIHCaHHUE
MIPU3HAKOB MPOTEKAHHUS XUMHUYCCKUX PEaKINi (pa3io’KeHre caxapa, B3anMOJCHCTBIE CEPHON KUCIOTHI
¢ xyiopunoMm Oapusi, pasnoxkenune ruapokcuma Meau(ll) mpu HarpeBaHNM, B3aMMOJACHCTBHE jKele3a C
pactBopoM comu menu(Il), mzyuenue cmocoOoOB pazzeneHus cMecedl (¢ MOMOIIBI0 MarHuTa, (UIib-
TpOBaHME, BBINAPUBAHUE, AUCTUIULALMS, XpoMmaTtorpadus), IpOBEICHUE OYUCTKM MOBAPEHHON COJIH,
HaOJIOIEHWE ¥ OINHCAHWE PE3YNIbTaTOB IPOBEACHUS OIBITA, WLTIOCTPHPYIOMIETO 3aKOH COXPaHCHHUS
MAaCCBI, CO3JIaHKe MOJIEJIeH MOJIEKYIT (IIIApOCTEPIKHEBBIX )

Baxseiiime npeacTaBUTENN HEOPraHUYECKIX BEILIECTB

2.1

Bo3myx — cmech razoB. CocraB Bo3myxa. Kucmopom — ameMeHT M mpocToe BemiecTBo. Haxoxmenwe
KHCIIOpoa B TMpUponae, (QHU3MUECKHe W XUMHAYEeCKHEe CBOHCTBAa (peakmuu TOpeHus). OKCHIBL
[Mpumenenue xucnopona. CrnocoObl TOMY4YEeHHs KHCIOpoJa B JaOOpaTOPHUM M MPOMBIIIIICHHOCTH.
Kpyroeopot kuciioposia B npupoze. O30H — aunioTponHas MoAuUKaIys KHCI0poaa

2.2

TernoBoil 3(deKT XUMHYECKOH peakiny, TEPMOXUMUYECKUE YPAaBHEHHS, DK30- U YHIOTCPMHUYCCKUE
peaknuu. TomnuBO: yroab W MeTaH. 3arpsa3HEHHE BO3IyXa, YCHJIEHHE ITapHUKOBOTO 3(dekrTa,
pa3pylLIeHHEe 030HOBOTO CJIOS

2.3

Bomopon — anemMeHT U mipocToe BemecTBo. HaxokaeHre Boopoaa B IpUpoje, GU3HIECKUE U XUMHUYCCKUE
CBOICTBA, MPUMEHEHHUE, CTIOCOOBI IOTydeHusI. KHCITOTBI B coymn

2.4

MostsipHbIil 00bEM ra3oB. PacyéTel N0 XUMHYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa Boabl. Boga kak pactBopurenb. PacTBopel. HachllieHHBIE U HEHACBHICHHBIE
pactBopbl. PacTBOpuMOCTh BeliecTB B Boje. MaccoBasi J0Jisl BEIIECTBA B pacTBOpe. XHUMHUECKHE
cBoiictBa Bojbl. OcHOBaHUs. Posib pacTBOpOB B PUPOZE M B JKU3HU uenoBeka. KpyroBopor Boxbl B
npupoae. 3arpsa3HeHne NpupoHbIX BoJ. OXpaHa M 0UMCTKA IPUPOAHBIX BOJ

2.6

Knaccugukanus Heopranmgeckux coequnenuin. Oxcunpl. Kimaccnpukanus okCHmoB: coleoOpa3yronme
(ocHOBHEBIE, KUCIOTHBIE, aM(pOTEpHBIE) U HecoieoOpasyromme. HomeHknatypa okcunoB. Ousndeckue u
XUMUYECKHe cBoicTBa okcuoB. [lomydyenne okcuaoB

2.7

OcnoBanus. Kiaccupukanus ocHOBaHWI: MENOYM M HEPACTBOPUMBIC OCHOBaHMS. HoMmeHkmatypa

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. ®uznueckne n xumudeckue cBorctsa cosnel. [lomyuenue comneit

2.10

I'eneTnueckas CBs3b MEXKIY KJIaCCaMU HCOPTraHNYCCKUX COEJIMHEHUM

2.11

XUMHYECKAN OKCIIEPUMEHT: KadeCTBEHHOE OIpElelieHHe COAep)KaHUs KHCIOpoAa B BO3IYyXeE,
MOJy4eHNe, COONpaHue, paclio3HABaHNE U N3yUICHUE CBOMCTB KUCIOPO/a, HAOIIOIEHIE B3aUMOACHCTBIS
BEIIECTB C KUCIOPOAOM U YCIIOBHS BOSHUKHOBEHUS U TPEKpaIICHIsI TOpeHus (T03Kapa), 03HAKOMIICHHE C
obpasiaMu OKCHJIOB W OIMCAaHWE WX CBOWCTB, MOJyYCHHE, COOMpAHUE, PACIO3HABAHUE U W3yUCHUE
CBOWCTB Bomopona (ropeHme), B3aumMozeWcTBUe Bojopoga ¢ okcuaoMm wmenu(Il) (Bo3MoxkHO
WCIIONIb30BAaHWE BHUIICOMATEpUasoB), HaOmroJgeHWe 00pa3loB BEIIECTB  KOJMYECTBOM | MOIIb,
HCCIIEIOBAHUE OCOOCHHOCTEH PaCTBOPEHHS BEIISCTB C PA3IMYHOU PACTBOPUMOCTBIO, MPUTOTOBJICHHE
pacTBOpOB C ONpENEIEHHOM MaccOBOM JI0JIEW pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOJBI C
MeTaJlaMH (HATpUeM W KajbIlieM) (BO3MOXHO HCIOJIb30BaHHE BHIICOMATEPUAIOB), OIpEICIICHUE
pPacTBOPOB KHCIIOT W IIENOYEH C MOMOIIBI0 MHAMKATOPOB, HCCIEIOBAaHHWE OOpa3OB HEOPTaHUIECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJCHHE 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
MeTajla JAPYTUM W3 PacTBOpa CONH, PEIICHHE AKCIIEPUMEHTAIBHBIX 3amad Mo TeMe «Bakueifmme
KJIACChI HEOPTaHUYECKUX COCTUHECHUIN

Iepuonnueckuii 3axoH u Ileprnoauyeckas cucteMa XuMHIecKux snemMenToB J{. M. Menneneena.
CtpoeHue aToMOB. XUMHUUYECKas 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.
XapakTepuUCTHKa XWMHYECKOTO »JJIeMEHTa II0 ero mnojoxeHwio B Ilepuogmueckoir cucreme
J.1. Menneneera

3.4

3aKOHOMEPHOCTH HU3MEHEHMS paauyca AaTOMOB XHMHUYECKHUX DJIEMEHTOB, METAUIMYECKUX W
HEMETAJUIMYECKMX CBOMCTB IO TrpynmnaM M nepuonaMm. 3HadeHue Ilepuoauueckoro 3akoHa U
Ileproguueckoi CHCTEMBI XUMHYECKUX 3JIEMEHTOB I Pa3BUTUA HAyKH U npakTtuku. 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 PAcCTBOpPAaMU KUCJIOT W UIENOYei, NMpPOBEIEHHUE OIBITOB, WUIIOCTPUPYIOLIUX
MPUMEPHI OKUCIUTEIIFHO-BOCCTAHOBUTENBHBIX PEAKINi (TOpEHHE, PEAKIINH PA3JIOKCHHUS], COSTMHEHHS)
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BemecTBo 1 xuMudeckas peaknusl. HOBTOpeHI/Ie

11

[Mepuonnueckuii 3axon. [leprnonnyeckas cucrema xummuueckux aemenToB .M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHWH CBOWCTB XMMHUYECKHUX D3JEMEHTOB IEPBBIX TPEX IEPHOJOB,
Kalus, KajblMd M WX COEIAMHEHUI B COOTBETCTBUHU C IMOJIOKEHHEM 3JIeMeHTOB B llepmoamueckoit
CUCTEME M CTPOCHHEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUABI XMMUYECKOM CBA3M. TUIBl KPUCTAJUIMYECKUX PELIETOK, 3aBUCHMOCTb
CBOIMCTB BelIECTBA OT TUIA KPUCTALIMYECKOW PEMIETKH U BUAA XUMUYeckor cBszu. Kiaccudukanus u
HOMEHKJIaTypa HEOPraHMYECKUX BelIeCTB (MEeXAyHapoAHas U TpUBHANbHAS). XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCAIUMXCS K Pa3jIMYHbIM KilaccaM HEOPraHUYeCKUX COEAMHEHUH, T'eHeTH4YecKas CBA3b
HEOPraHWYECKUX BEILECTB

1.3

Knaccudukanms XuMU4ecKUX peakiuii 0 pa3IuyHbIM MpU3HAKaM (IO YHCITY U COCTaBY YYaCTBYIOIIUX
B pEaKIW{ BEIIECTB, IO TEIUIOBOMY 3((eKTy, MO HM3MEHEHHIO CTEIeHeH OKUCICHHS XUMHUIECKUX
JIIEMEHTOB, O OOPAaTUMOCTH, 10 YYaCTHIO KaTalm3aTopa). OK30- W DHIOTEPMHUYECKHE PEaKInu,
TepMOXHMUYecKHe ypaBHeHHs. [IoHITHE 0 CKOPOCTH XUMHYECKOHN peakIiu

1.4

[lonsatne 00 OOpaTHMBIX W HEOOPATHMBIX XWMHYECKHX peaknmsix. [IoHATHE O TOMOTCHHBIX H
reTeporeHHbIx peakuusx. [loHsTue o xuMuyeckoM paBHOBecHU. DaxkTOpbI, BIMSIOLIME HA CKOPOCTb
XUMHYECKOM PEaKIUU U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS
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OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxium, JIEKTPOHHBIN 6anaHc OKHCIIMTENBHO-
BOCCTaHOBUTEIbHOM peakiuu. CoCTaBlIeHUE YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIH C
HCTIOJIE30BAaHAEM METO/Ia DJIEKTPOHHOT0 Oajlanca

1.6

Teopusi dAIEKTPOIUTUYESCKON JTUCCOIMAIMU. DJEKTPOIUTHI W HEIJICKTPOJUTHL. KaTHOHBI, aHWOHBI
MexaHu3M AUCCOLMALMY BEIIECTB C Pa3IMYHBIMU BUJAMHM XUMUYeCKOi cBs3U. CTeneHb QUCCOLMALNU.
CunpHBIE U ca0ble ANEKTPOIUTHL. Peakunn noHHOTO 0OMeHa. Y CIIOBHS MPOTEKAHUS PeaKIuii HOHHOTO
oOMeHa, TIOJHBIE U COKpAalIEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBOWCTBA KHCIOT, OCHOBAaHHM M COJIEH
B CBETE MPEJCTABICHUN 00 SIEKTPOJMTHYECKON aucconuanuu. KauecTBeHHbIE peaklMd Ha HWOHBI.
ITonsTue o rugponuse conen

1.7

XMMHUYECKUI DKCIIEPHUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAUIMYECKHX PEIIETOK HEOpPraHUYeCKUuX
BEIIECTB — METAJIOB M HeMeTauioB (Tpadura M anmmasa), CIOXKHBIX BEUIeCTB (XJIOpUAA HATpHs);
HCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW PEakIMH OT BO3ICHCTBHUS pa3lUYHBIX (DaKTOPOB;
HCCIIEIOBAHUE AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEUIECTB, MPOIIECCa NUCCOLUAINN KHUCIIOT, MIenouei u
cojei (BO3MOXKHO HCIIOJIB30BAHUE BUICOMATECPHAIOB); IMPOBEACHNUE OINBITOB, MILTIOCTPUPYIOIIUX NPH-
3HAaK{ MPOTEKAaHHUs peaknuii MOHHOro oOMeHa (0Opa3oBaHHME OcajKa, BBIIENEHHE ra3a, oOpa3oBaHHE
BOJIbI); OIBITOB, WILTIOCTPUPYIONINX MPUMEPhI OKHUCIHTEIHHO-BOCCTAHOBUTENBHBIX PEaknuil (ropexHne,
peaKIK pa3JIOKEHUS, COCAWHEHUs); pAaclO3HABaHHE HEOPraHMYECKMX BEIIECTB C  IIOMOIIBIO

Ka4C€CTBCHHBIX peaKum‘/'I Ha MOHBI; pCIICHNEC OKCIICPUMECHTAJIbHBIX 3a1a4

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 MIpUMeEpe
xJiopa (B3aUMOJICHCTBHE ¢ METAJUIAMH, HEMETalIaMH, Ieio4aMu). XaopoBoaopoa. ConsiHash KHCIIoTa,
XMMUYECKUE CBOWCTBA, MONy4deHUE, NpUMeHeHHe. JlelicTBHue XJiopa M XJIOPOBOJOPOAA HA OPraHHU3M
yenoBeka. BaxHelue xJIopyubl U UX HAXOXKIECHUE 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(HKAMK KHCIOpPOAa M Cephl. XHUMHUYECKHe cBoicTtBa cepbl. CepoBomopor,
cTpoeHue, (u3NYEeCKHe U XUMHUYecKue cBorcTBa. OKCHIBI cepbl KaK MPEACTaBUTENIM KHUCIOTHBIX
okcunoB. CepHast KUCIOTa, (GU3UUECKHEC U XUMHUYCCKHE CBOWMCTBA (0OIIME KaK TPEICTaBHUTENs Kiacca
KHCIIOT | cuenngpuueckue). XUMHUUECKHE pEeakiHy, JeXallie B OCHOBE IMPOMBIIUIEHHOTO CIoco6a
MOJTy4eHusI cepHOH KUCIOTHI. [IpuMenenue. Coii cepHOM KUCIIOTHI, KaueCTBEHHAS PeaKIus Ha CyJbdar-
noH. HaxoxxeHue cepsl U €€ coeTuHeHUH B Npupoae. XUMUYECKOe 3arps3HeHHe OKPYKaloleil cpebl
COCMHEHUSAMHU cepbl (KUCIOTHBIE MO, 3arps3HEeHHe BO3JyXa W BOAOEMOB), CHOCOOBI €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 mpupoze. AMMHAK, €ro (U3UUECKHE U XUMHUUICCKHE CBOWCTBA, IONyYCHUE 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 Kiacca KUCIOT M crenuduueckue). Vcrnonb3oBaHHE HUTPATOB U 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 Momudukanuu Qocdopa, Qusmueckue M 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-rpymmbl. OcoOOEHHOCTH 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 XUMHYECKHE CBOMCTBA, NEHCTBHE HA KUBbIC OPraHM3MbI, MMOJYYCHHE W 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-voHBL. 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 KHucioTa). MX cocTaB M XUMHYECKOE CTpPOCHUE.
[lonsATHE O OMONOTMYECKH BAKHBIX BEIIECTBAX: JKUpaX, OeNKaX, yriIeBOJaxX — W WX POIH B KU3HH
yenoBeka. MaTepualbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHUYECKUX COeTMHEHHM

2.7

Kpemuuii, ero ¢usnueckre ¥ XUMUYECKHE CBOMCTBA, MONy4YeHre U npuMeHenue. CoeIMHEeH s KPeMHHUS
B mpupone. O6mme npenctaBneHus o0 okcuae kpemHUA(IV) u kpemuaneBort kucnmore. CHINKATHI, UX
HUCIIOJIb30BAHUEC B 6I:ITy, MEANIUHE, TPOMBIIJIECHHOCTH. Bakueiimme CTPOUTCIIbHBIC MaTCpHUaJibl:
KepamMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpoOieMbl 0e30MacHOr0  HCIOJIBE30BAHUS
CTPOUTEIHHBIX MaTEPHAJIOB B IIOBCEIHEBHON JKU3HH

2.8

XMMHYECKHH 3KCIIEPUMEHT: N3ydeHre 00pa3IioB HEOPIraHMYECKUX BEIIECTB, CBOMCTB COISHON KHCIIOTHI;
MpOBEICHNE KA4YEeCTBEHHBIX PEAKIMH Ha XJIOPUA-MOHBI M HAOIIONEHWE NPU3HAKOB HX IPOTEKaHMS,
OTIBITHI, OTpAXKAMOUINE (PU3NIECKHUEe M XUMHUYECKHE CBOWCTBA TaJIOTCHOB M MX COCAWHEHHH (BO3MOXHO
UCTONB30BAaHUE BHUAEOMATEpPHUATOB); O3HAKOMIIEHHE ¢ 0Opa3namMu XJIOPUAOB  (TaJlOTEHUNOB);
O3HAaKOMJICHHE ¢ 00pa3LiaMu cepbl U €€ COeJUHEHUAMU (BO3MOXHO UCIOJIb30BAHUE BUAEOMATEPUAIIOB);
HaOIoIeHNe Tpollecca OOYTJIMBaHUS caxapa MOA AEHCTBHEM KOHLEHTPUPOBAHHOW CEPHON KHCIIOTHI;
H3yYCHHE XMMHYECKHX CBOWCTB pa30aBICHHON CEpHOIM KHCIOTHI, MPOBEICHNUEC KAUEeCTBEHHOHN pEeakIyu
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Ha Cynb(ar-uoH U HaOJIIOCHUE PHU3HAKa e€ MPOTEeKaHMUs; O3HAKOMIICHHE ¢ (DU3MYSCKUMH CBOWCTBAMHU
a30T1a, pocdopa M UX coenuHEHMI (BO3ZMOKHO HCITOJIL30BAaHUE BUICOMATEPHUAIIOB), 00pa3I[aMU a30THBIX
u (ochopHBIX yHOOpeHUH; MOdTyueHHe, COOMpaHHUe, PACIO3HABAHUE W W3YYCHHE CBOWCTB aMMHAKa;
MPOBEICHHE KAaYeCTBCHHBIX PEAKIUH HAa WMOH aMMOHHSA U (Qocdar-MoH W H3yYeHHE MPU3HAKOB HX
MPOTEKAaHUsI, B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHOI a30THOM KUCIOTHI C ME/IbI0 (BO3MOXKHO HCIIONB30-
BaHME BHJCOMATEPHUANIOB); H3y4YeHHE MOJEJIel KpPUCTAUIMYECKUX peHIETOK anMasa, rpadura,
¢byiepeHa; 03HAKOMIICHHE C TIPOILIECCOM aICcOPOIUH PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TPOTUBOra3a; MONIyYeHHE, COOMpaHKe, Paclio3HABaHUE M U3YyUCHUE CBOWCTB YIIIEKUCIIOTO
rasa; IpoBelleHne KaYeCTBEHHBIX peakiiii Ha KapOOHAT- U CHUIIMKAT-MOHBI U H3y4YEeHHE MPU3HAKOB HX
MPOTEKAHUs,  O3HAKOMJICHHE C  NPOAYKIHMEH  CHIIMKAaTHOH  MPOMBINUICHHOCTH;  peLIeHHe
HKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaykHelIne HeMeTaJUTbl M UX COCTUHCHUSDY

MeTtannel ¥ UX COCTUHEHUS

3.1

OO0mas xapakTepUCTUKa XWMHUYECKUX DJJIEMEHTOB — METAIJIOB HAa OCHOBAaHUM WX TMOJIOKEHHUS B
[Tepuoanueckoii 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. OO0mue crocoObl monyueHus: MetayioB. IloHsATHE O
KOpPpO3UM METAJIJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI WX OT Koppo3uH. CrmaBbl (cTanb, YYryH,
JIOPATIOMUHMIA, OpOH32) ¥ X MPUMEHEHHUE B OBITY U TIPOMBIITICHHOCTH

3.3

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

3.4

[IlenouHo3eMenbHBIE METAUIBI MAarHUN U KallbLWi: TosiokeHne B [lepuonnueckoil cucreMe XuMHUYECKUX
sneMmeHtoB J[.MI. MeHaeneeBa; CTpO€HHE 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: nonoxenue B [leproanyeckoii cucreme xumuueckux anemeHToB .M. Menneneea; ctpoeHue
aToMa; HaxOXJIeHHe B nipupojie. OPu3ndeckue H XMMHUICCKIE CBOWCTBA AFOMUHUA. AM(POTEpHBIC CBOMCTBA
OKCHJIa ¥ THAPOKCHUJIA ATFOMUHHS

3.6

Kenezo: nonoxxenue B [lepnonnueckoit cucreMe xumuueckux annemeHnToB J.M. Menneneesa; ctpoeHue
aToMa; HaXOKACHUE B mpupoje. Ou3nueckue U XUMIYECKHE CBOUCTBA xelne3a. OKCUABL, THIPOKCHIB U
comu xene3a(ll) m xenesa(Ill), nx coctap, CBOMCTBA U MOJyUCHHE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE ¢ o0paslaMy METaUIOB M CIUIaBOB, X (DU3MYECKUMH
CBOMCTBaMHM;  HM3y4YeHHE  pe3yJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIOJIB30BaHHE
BHJIEOMATEPUANIOB), 0OCOOEHHOCTEM B3aMMOJEHCTBHS OKCHJA KaJbIUsl W HATPUS C BOJOW (BO3MOXKHO
HCTIONIE30BaHNE BHUACOMATEPHAJIOB); NCCIEIOBAHNE CBONCTB JKECTKOM BOJBI;, MPOIIEcca TOPEHHS JKenesa
B KHCIIOpoJie (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHUAJIOB); MPHU3HAKOB MPOTEKAHMS KAa4eCTBEHHBIX
peakuuii Ha HOHBI (MarHus, KaublMd, amioOMUHUA, LuHKA, >xene3a(ll) m xeneza(Ill), meau(Il);
HAOJIOICHHE W OIUCAHUE IIPOLECCOB OKpAIIMBAHMS IUIAMEHH WOHAMU HATPUS, KIS W KaJbIHS
(BOBMOKHO HCIIOJb30BAHHE BHJICOMATEPUAIIOB); HCCIIEAOBaHUE aM(pOTEPHBIX 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 MmaTepransl B TOBCETHEBHOM KU3HU YETIOBEKA. XUMUS U
3II0pOBBE. bezomacHoe UCTIONIB30BaHNE BEIIECTB U XUMHUECKUX peakinuid B ObITy. [lepBas momonip mpu
XUMHYECKUX 0’KOTaX U OTPABICHHSIX

4.2

OCHOBBI 3KOJIOTHYECKOW TPAaMOTHOCTH. XHMMHYECKOe 3arps3HeHue okpyxkatomei cpeast [1JK. Poms
XMMUH B peIICHUH OKOJOTHYECKHX npoOieM. IIpuponHple WMCTOYHHWKH YIIIEBOJOPOIOB (YTroib,
MIPUPOJHBIN Ta3, HePTh), MPOAYKTHI UX MEPEPabOTKH, UX POIIb B OBITY U NPOMBIIUICHHOCTH

4.3

XUMHUYECKUHN IKCIIEPHUMEHT: U3y4eHHe 00pa3IoB MaTepHaioB (CTEKIIO, CIIaBbl METAIUIOB, MOJUMEPHbIC
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 0a30BOIr0 YPOBHS 0OCBOEHHsI OCHOBHOI 00pa3oBaTeIbHOM
TpeOOBaHUSA NMPOrpaMMbl OCHOBHOI0 001ero oopasoBanusi Ha ocHoe ®I'OC

IIpencrasneHue:

11

0 TIO3HABAaCMOCTH SIBJICHUHU IPHUPOMBI, TOHHNMAaHHE OOBEKTHBHOW 3HAYUMOCTH
OCHOB XHMMHYECKOW HAyKH Kak o0OJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS,
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 HWCCICIOBAHUS BEIIECTB W H3Y4YCHHS XHUMHYECKHX
peaKiuii; yMeHHE KCIOJIb30BaTh MOJIETH ISl OOBSICHEHHUSI CTPOCHHUSI aTOMOB U
MOJIEKYJI

1.3

0 ctepax mpodecCHOHATBHON NMesATEeIbHOCTH, CBSA3AaHHBIX C XUMHEH H co-
BPECMCHHBIMHU TEXHOJOTUAMH, OCHOBAHHBIMU Ha IOCTHUIKCHUAX XHUMHYECKOU
HayKH, YTO MO3BOJUT OO0YYArOIIMMCSI paccMaTpuBaTh XUMHIO Kak cepy cBoeit
Oyayuield mpodecCHOHATBHON IEeSITeTbHOCTH W CHeNaTh OCO3HAHHBIA BBIOOD
XAMUU KaKk TPOQUIEHOIO TpeAMeTa MpH Mepexoje Ha YpPOBEHb CPEIHETO
obriero oOpa3oBaHus

Bnagenne cucreMod XUMHYECKMX 3HAHUM U YMEHHUE NPUMCHATHL CHCTEMY

XUMHYCCKHUX 3H3HI/II>1, KOTOpast BKJIFOYacCT:

2.1

BOXHEHIINE XMUMHYECKHE MOHATHSI: XMUMHYECKHH ODJIEMEHT, aToM, MOJIEKYIa,
BEIIECTBO, IIPOCTOE M CIOXKHOE BEIIECTBO, OIXHOPOIHASI M HEOJHOPOAHASI CMECH,
OTHOCHTEJIbHBIC aTOMHAsi U MOJISKYJISIDHAsE MacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIH 00BbEM, OKCHJ, KHCIIOTA, OCHOBAaHHE, COMb (CpeIHss),
XAMHWYECKasi PEeaKlys, PEaKkIUH COCAWHEHWs, PEaKIMH pPa3JIOKEHMS, PEeaKInH
3aMEUICHUSI, pPEakIuud OOMeHa, TerioBod »ddexT peakimm, 5K30- H
SHJIOTEPMUYECKUE PEaKIMH, PacTBOP, MaccoBasi JOJs XMMHYECKOTO JJIEMEHTa B
COEJIMHEHNH, MacCoBasl I0JIS M MPOLICHTHAs KOHIIEHTPAINs BEIIECTBA B PacTBOpE,
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TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
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SIApO aTroMa, SJEKTPOHHBIM CIIOW aToMma, aTOMHash OpOWTaNb, paglyc aTtoMa,
BaJICHTHOCTH, CTEIICHb OKUCIICHUS, XUMUYECKasl CBS3b, DJICKTPOOTPHLATEIIFHOCTE,
MOJISIpHAsl ¥ HEMOJIIpHAsi KOBAJICHTHAsl CBS3b, MOHHAs CBA3b, MeETaJUIMYEcKast
CBSI3b, KpUCTAJUTMUECKas peméTka (aTOMHas, MOHHAsA, METajuIMYecKas, MOJEKy-
JSIpHAsi), MOH, KaTHOH, aHWOH, SJIEKTPOJINUT M HEAICKTPOIIUT, SIEKTPOIUTHICCKAST
JWCCOIMAINS, PEaKI HOHHOTO OOMEHa, OKHCIUTEIFHO-BOCCTaHOBHUTEIIBHEIC
peaKkuuu, OKHUCIHTEIb M BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAHOBJICHHE,
JNEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMbIe U HEOOpaTHMble pEaKIUH,
CKOPOCTh XUMHIYECKON peakiii, KataiamusaTtop, [1/IK, koppo3ust MeTaioB, CIIaBhl

2.2

OCHOBOITOJIAraroIIfe 3aKOHbI XUMHUU: 3aKOH COXPAHEHUSI MACChI, 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, BKJIFOYAIOIIICH:

3.1

YMEHHE TPABUIILHO HCIIOJIh30BaTh M3yUYCHHBIC BEIIECTBA M MaTEpUANBI (B TOM
YHCJIe MUHEpAIbHBIC YIOOPCHUS, METAJUTBI M CIDIABBI, MPOAYKTHI HepepaboTKu
MPUPOAHBIX HCTOYHHUKOB YIIICBOAOPOAOB (YIS, HMPHUPOIHOrO rasa, HedTH) B
OBITY, CEIILCKOM XO3SICTBE,
Ha TPOU3BOJCTBE W MOHHMAHHE 3HAYCHUS >KUPOB, OCIKOB, YIIIEBOIOB IS
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 UCTOYHHKAMH UHPOPMAIUU MO0 XUMHH
(HaydHas W Hay4yHO-TIONYJSipHAs JIUTEpaTypa, CJOBAapH, CIPABOYHHKH,
HWHTEPHET-PECYPCHI)

3.4

yMeHHe 0ObEKTHBHO OLIEHHUBATH HH(POPMAIMIO O BEMIECTBAX, NX MPEBPAILCHUIX
MW TPaKTHYECKOM MPUMEHEHHH M yMEHHME HCIOJb30BaTh €€ [UIA PeIleHHs
y4eOHO-TI03HABATENILHBIX 3a/1a4

Brnanenue ocHOBaMM MOHSATHHHOIO anmapaTa U CUMBOIMYECKOIO SI3bIKA XUMHU
JUISL COCTaBJICHUS (POPMYJT HEOPraHWYECKUX BEIIECTB, YPAaBHECHMN XMMHYECKUX
peaxnuii; ocHoBamMu xumudeckoil HomeHknaTypsl (IUPAC u TpuBuanbHOiN)

YMeHne OOBSICHATH CBsI3b TMOJIOKEHUs dyieMeHTa B [lepuonndeckoil cucteme c
YUCJIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI ATOMOB XHMHYCCKHUX DIICMCHTOB
(coctaB u 3apsia siapa, o0IIee YHUCIIO SIEKTPOHOB), PACTIPEACIICHUEM DIEKTPOHOB
10 YPHEPTETHYECKUM YPOBHSM aTOMOB MEPBBIX TPEX NMEPUOIOB, KATTUS U KAIBIIHS

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

YMeHune kinaccu(punupoBars:




Kon

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM

NMpoBepPsieMoro 0230BOr0 YPOBHS OCBOEHHUSI OCHOBHOIi 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] XMMHUYECKOW CBSI3M U TUI KPUCTALTHICCKON 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, ajiMa3, KpeMHHH, a3orT,
' 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 amfomuans, meau (I1), nuaka, xenesa (II u III), okcunbl yraepona (II u IV),
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 BEUIECTB B 3aBHCHMOCTH OT HX
9.3 coCTaBa M CTPOCHUS, NPHMEHEHHE BEIECTB B 3aBHCHUMOCTH OT WX CBOWCTB,
BO3MOXXHOCTB TMPOTEKAHUS XUMUICCKUX MPEBPAIICHHUIA B Pa3IMYHBIX YCIOBUAX
10 YMeHHEe COCTaBIATH MOJEKYJSPHBIE W WOHHBIC YPaBHCHHUS DPEaKIHid, 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 MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacCHI BEIIECTB, MACCOBYIO ITOJIO
' 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 HaAXOJUTh KOJHYECCTBO BCIICCTBA,
' 00BEM U MacCy peareHTOB MM MPOJYKTOB PEaKIUH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIJaMH HAYYHOTO TII03HaHUSA (HAOMIOAEHWE, HW3MEpeHHE,
12.1 SKCHEPHMEHT, MOJCINPOBAHNE) TIPH HU3YyYCHHH BEIIECTB W XUMHUYECKUX
SIBJICHU; yMeHHE C(HOPMYIHUPOBATE NPOOIEMY U MPEIUIOKUTH MYTH €€ pelIeHUs
122 Oe3omacHOW pPabOTHl C XUMHUYECKUMH BEIIECTBAMHU, XUMHYECKOW IMOCYIOH U
' 1a60paTOpHBIM 060PYIOBAHUEM
12.3 mpaBmwiaMi  0€30MaCHOTO0 OOpalIeHUs C BEMIeCTBAMH, HWCIOJIB3YEeMBIMH B
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MTOBCEAHEBHOH KU3HM, IPABUJIAMH ITOBEJCHUS B LENSAX COCPEKEHHS 310POBbS 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 n OCYHICCTBIICHUA
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 cMmeceit

13.3

MOJIy4YeHHE KHUCIOpOJa W U3y4yeHHE €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 OMPEAEIEHHON MacCOBOW IIOJIEW pacTBOPEHHOTO
BEIIECTBA

13.5

MPUMEHEHUE WHIUKATOPOB (JIaKMyca, METWIOpaHka W (eHoinpraienHa) is
OIIpe/IeNIeHNs XapaKTepa Cpe/ibl B pacTBOpax KHCIOT | Iesiodei

13.6

HCCJIE0BAHUE U ONMCAHNE CBOMCTB HEOPraHMYECKUX BELIECTB PA3INYHbIX KIIACCOB;
W3ydeHHE B3aMMOJCWUCTBUS KHCIOT C MeTalllaMH, OKCHIAMH METaJlUIoB,
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 OKCHepUMEHTANBHBIX 3afad 1o TeMaMm: «OCHOBHBIE KIIACCHI
HEOPTaHUYIECKUX COEJIMHEHU, «ONEeKTPOTUTHIECKASI JIFCCOITAALTASY;
«BakHele HeMeTaJUIbl M MX COCOUHEHUS», «Bakmeumue MeTamibl U UX

COCIUHCHUS»

13.8

XMUMUYECKUE OKCIIEPUMCHTHI, WUIIOCTPUPYIOIIUEG TPU3HAKH  IPOTCKAHHUS
peaknuii MOHHOTO OOMEHA; KAYeCTBEHHBIC 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 PE3YJIbTAaThl 3KCIICPUMCHTA B Q)opMe BBIBOJOB, J0Ka3aTcCJIbCTB,
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 MHOTOO6pa3I/ISI BCIICCTB




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: cMecei
12 ATOMBI U MOJIEKYJBI. XUMHUYECKUE eMeHThl. CUMBOJIbI XUMUYECKHX 3J€MEHTOB. [IpocThie U Cl0oXKHbIE
' BELIECTBA.
1.3 Xummdeckas popmysa. BaleHTHOCTS aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTENICHb OKHCIICHHS
14 3aKoH MOCTOSHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHAs
' Macca. MaccoBasi 10Ji1 XMMHUYECKOT0 3JIEMEHTa B COSIMHEHUH
15 KonmuectBo BemecTBa. Monb. Momsipaas Macca. MoJsipHbId 00bEM Ta30B. B3auMOCBS3b KOJIUYECTRA,
' MacChl ¥ YUCJIa CTPYKTYPHBIX €IMHUII BelleCcTBa
16 du3ndeckue U XUMHUYECKUE SBJICHUA. XUMHUUYECKas peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHHUS MacChl
' BEMIECTB. XMMUIECKHE YPAaBHEHHUS
5 [Mepuognueckuii 3akoH u Ilepuoamueckas cuctemMa xumuueckux osiemeHTtoB .M. Menneneesa.
CtpoeHue aToMOB
21 Ilepuognueckuit 3akoH. [lepuoanueckas cucrema 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 niepBbIxX 20 xuMudecknx dnmeMeHToB llepuoamaeckoit cuctemsr .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 TIOJIOKEHHEM DJIEMEHTOB B [leprommdeckoll cucTeMe M CTpPOCHHEM HX
aTOMOB
3 CtpoeHue BeniecTBa
31 Xumuueckas cBsA3b. KoBaneHTHas (mosisipHass M HEMOJIApHas) CBSA3b. OJIEKTPOOTPULATEIHHOCTH
' XMMHYECKUX 3JIeMeHTOB. VloHHast cBsi3b. MeTayumiueckas CBsI3b
3.2 THIbI KPpUCTAUINYECKUX PEMIETOK (ATOMHAs, HOHHAsI, METAJUINYECKAsi), 3aBHCUMOCTh CBOICTB BEI[ECTBA
' OT TUNA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMHAYECKOU CBSI3U
4 Baxueiiime npencTaBuTeI HEOPraHUMUECKUX BenlecTB. HemeTannsl U ux coenuHeHus. MeTamibl U ux
COCAUHCHUA
Knaccupukanmss w HOMEHKIATypa HEOPTaHMYECKUX COSAWHCHUH: OKCHIOB (coieoOpa3syromiue:
a1 OCHOBHBIC, KHCJOTHEIC, aM()OTEpHBIE) H HeCcoleoOpa3yromre; OCHOBAaHUK (IIET0YN M HEPacTBOPUMBIE
' OCHOBaHMsI); KHCJIOT (KHUCIOpOJICOAepkKallue U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE M 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
' KaJIbIMs], ATFOMHUHUS, JKene3a. DIEKTPOXUMUUECKUHN psJl HallPsDKEHUH METaJlJIoB
a4 dusnyeckne M XWUMHYECKHE CBOKMCTBA BOJOPOJHBIX COCIMHEHWH HEMETAJUIOB: XJIOPOBOJOPO/A,
' CEpOBOJI0POJIA, AMMMAKA
45 dusnueckne W XUMHYECKHEe CBOMcTBa okcumoB HemeramwioB: cepel (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)OTCpHI)IX TUAPOKCUIOB (Ha npuMepe TUAPOKCUAOB 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 XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW
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 [Toryuenne ammmaka, cepHON W a30THOM KHCIOT B IPOMBIIIICHHOCTH. OOIIue crnocoObl MOMydeHHS
' METAJIIIOB
412 I'eHeTHYecKas CBSI3b MEXAY KJIACCAMHU HEOPraHUIECKUX COSAUHCHUI
5 XHAMUYECKHE PEaKIIAN
Knaccudukanms XuMHUUeCKuX peakiiuii Mo pa3InyHbIM IPU3HAKAM: TI0 YUCIY U 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 peakiui. OKUCIUTENH U BOCCTaHOBUTENH. [Iporeccsl oKUCIEHUS U
' BOCCTaHOBJICHHsL. DJIEKTPOHHBIN OajlaHC OKUCIUTEIbHOBOCCTAHOBUTEILHON peakiiuu
5.4 Teopust 3neKTpoOIUTHUECKOM Juccouuany. KaTHOHBI, aHUOHBL. ODJIEKTPOJUTBHI M HEIJIEKTPOJIUTHL
' CunpHBIE H crabble IeKTpoiuThl. CTeNeHb AUCCOIMAIIH
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 Marepuansl B IMOBCEIHEBHOH JKM3HM dYeJOBeKa. be3omacHoe HCIONB30BaHUE 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 BOJI0EMOB), cIocoObl ero mpenoTBpamieHus [IpenenbHas momyctumas koHeHTpanus 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 M CENbCKOM Xo3sicTBe. [IpyMeHeHHMe MeTallIoB M CIUIaBOB (CTajib, YYyTyH,
' TIOPATIOMUHHHN, OpOH3a) B OBITY W MPOMBINIICHHOCTH UX cCOoenuHEeHUH. [IoHsITHE 0 KOPPO3HU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3UU
6.4 [IpuposHBIe UCTOYHHUKN YTICBOAOPOIOB (Yrojb, MPUPOIHBIN Tra3, HEPTH), NPOLYKTH UX HepepaboTKu
' (OeH3MH), X POIIb B OBITY M IPOMBIIUICHHOCTH
[NepBoHauabHBIE TIOHATHS 00 OPraHMYECKIX BEIIECTBAX KaK O COSANHEHUSX yriieposia (MeTaH, dTaH, dTHIICH,
6.5 alleTWICH, 3TaHOJI, TVIMLIEPHH, YKCyCHas! KHUCIoTa). IloHsTre 0 OMONIOrHYecKr BaKHBIX BEIIECTBAX: JKHPAX,
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-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsL. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/



https://uchi.ru/

https://www.yaklass.ru/
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