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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIEH cTpareruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCcMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1eJIeld U3y4eHUs MpeaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHUHU CJIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroierocsi, ero MpeACTaBICHUN O MaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHUHM XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIMMUCSI CHUCTEMBI IMEPBOHAYAIBHBIX TMOHATHI XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOI0 Tojaxoaa K €€ mzydeHuro. Conaep:kaHue CKIIAIbIBAETCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpy,
«buonorus. 57 knaccel» u «Pusuka. 7 Kiaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



NpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHMS TP HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
ITOBCETHEBHOM KU3HH.

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

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHATIBHOW M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYKAIOLIEro MHUpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHe y OOy4YalOMIMXCS TIyMaHUCTHYECKUX OTHOIICHHM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKAHUE OBYUEHUSA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BeulecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecTBa. Moisib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XMMUYECKAsl pEaKkUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM MOCYIOMW, MpaBWIaMu paboThl B Jab0opaTtopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOMN) SIBJIICHUN, HAOIIOACHHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MpoBEACHNE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3neMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUECKUEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl



NOJIyYeHHUs] KUcClopofa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TAPHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIOSL.

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

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupoie U B XKU3HU 4desioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

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

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

Kucnotel. Knaccudukanus kucinot. Homenknarypa kuciaor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

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

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpailleHus TopeHus (Mo)kapa), O3HAKOMJICHHWE C O0Opa3llaMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMHU, pPEaKkUui HEUTPAIN3ALWH, ITOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. M. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, 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 rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IMEpuoAa H
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

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

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTEINA U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiy pas3ioKeHHs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

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

®usuka: marepusi, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

IIepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaldblUs W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHMMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3(deKkTy, 1o
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XMUMHUYECKOW pEaKIMU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpaBHEHUNU



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaiaHca.

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

Peakiiuu noHHOTO OOMeEHa. Y CIOBHS MPOTEKAHUSI PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISMHU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, 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, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  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 rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHass KucioTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
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
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUeCKue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



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

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCJICHHs. A30T, pacIpOCTPAHCHHE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHIE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMrU4ecKoe 3arpsi3HeHHE OKPYKAIOIIEH Cpeibl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosryuenue. Mcnons3oBanue GocdaToB B Ka4e€CTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6Oius. KpyrosopoT yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ cou, uX Pu3NUecKue U XUMHYECKUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCITMHCHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, OClIKax, YriIeBoJax — U UX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcunie kpemHus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



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

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOIb30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHIEHTPUPOBAHHOW CEpPHOM  KHUCJIOTBHI, H3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHUs, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, pacliO3HABAHUE U M3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHene HeMeTaIUIbl U UX COCTUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ MX MPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH.

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



TUAPOKCUABl HAaTpuss M Kaius. [IpuMeHeHHWe IIeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXoXJeHue B npupoze. Gusnveckue 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuud. Baxseilimme coeauHeHUs Kaiblusg (OKCUJ, TUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

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

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
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 IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHJIA
KAJIbLIUS W HaTpusl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MarHusi, KaJblMs, aJlOMUHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCHJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «Bakueniue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

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

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

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEPUOAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUDJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA MNPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS] XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAWIO, IIOHUMAaHUS 3HAYCHHS XUMHYECKOM HAYKUM B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIBHOCTH TMIPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE W TIOCTYNKA CBOMX TOBAPHUILECH C TO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUHN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTAaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIbTYpPbhl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBuil OE€30MACHOCTH NpHU  OOpallleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW 10 XUMHUH, OCO3HAHHBIA BHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHOM AEATENBHOCTA U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydYaeMble MPU U3YYECHUU 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 MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
INPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISTHBHBIC), KOTOpbhlE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBINIJIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIUi,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCE TO3HAHUSA TOHATHS (NIPEeIMETHbIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEaKIUU — MPH PEIICHUN YIeOHO-TI03HABATEIBHBIX 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 U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa [0 TUIAHUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIIEHWBATh IMPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 ONpPEe/IeIEHHOTO TUIA, TPUOOPETEHUE ONBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3sIMCTBa M TPAHCIOpPTAa Ha COCTOSHUE OKPYXAroulell MNpupogHON
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  MOJYYEHHBIE  pEe3yJbTaThl  MO3HABATENIbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, OIpeNeJeHHUe KpPUTEpUEB IO OIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIONpaTh Hanbosee 3pheKTUBHBIE CIIOCOOBI pelieHusT y9eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYEHHUsI HOBBIX 3HAHUU 00 M3ydyaeMBIX OOBEKTax — BEIIECTBAX W PEaKIUsX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHusl, YCTAaHOBIEHHOTO MJaHHOW deaepaibHO pabouell mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYaIlUsX.

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

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, IEKTPOOTPULIATEIBHOCTb, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aromMa, aroMHas OpOUTalb, PaJUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

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

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

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKWUCJICHMS  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
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 TMOHUMAHHE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHMYECKHUX DJJEMEHTOB: pa3jiuyaTb TMOHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS ATOMOB



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

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE peakuuu (10 YUCIy W COCTaBy YYacTBYIOUIMX B peaKUUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

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

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

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHATHH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COCIMHEHUW, TUI KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoarpynna (A-rpymnma)» U «mobodyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB U 3apsija  sijapa, oOIIee 4YUCIO DJICKTPOHOB U
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;

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHMS pEaKIui, TMOATBEPNKMAOIIMX CYIICCTBOBAHHE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAICHUI B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUUYECKOU PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U yIIEKUCIOro Tras3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HU3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE 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 PEaKlUil, €CTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX 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

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
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
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
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. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
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. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 02.09.2025  https://m.edsoo.ru/ff0d210c
IToHsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMHHU 04.09.2025  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpATOpUH U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 09.09.2025  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 11.09.2025  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
a . PHMEP 16.09.2025  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmorexa HOK
Y 18.09.2025  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 23.09.2025  https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 clHOKHBIE BELIECTBA 1 bubmorexa HOK
P B 25.09.2025  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
YIIPHOS ¥4 30.09.2025  https://m.edso0.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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Baneuthocts 02.10.2025  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 07.10.2025  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCIMHECHUN 09.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 14.10.2025  https://m.edsoo0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 16.10.2025  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 21.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XVMMHYECKUE YpaBHEHUS 23.10.2025  https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HeeTBa o yp 04.11.2025 https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
! P ’ 06.11.2025  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa LHOK
B AneT: Hvl 11.11.2025  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIIHsI 3HAHHHA
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 13.11.2025  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucmopon — snemeHT u 18.11.2025  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
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa (peattt ’ 20.11.2025 @ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Cr1oco0BI OMYYEHHS KUCIOPOa B
23 j1adopaTopuu }I/’an OMBIMHerHciTH bubmmorexa [IOK
patop P ' 25.11.2025  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 27.11.2025  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormmBo (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/ICq];OS ¢ a, CII0COOBI z:ro bubmmorexa [TOK
P R, 02.12.2025  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITomyuenne u coOnpanme KUCIOPOIa bubmorexa LOK
7 P PO, 04.12.2025 https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 09.12.2025 | https://m.edsoo.ru/ffod4ddo
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 11.12.2025  https://m.edsoo.ru/ff0d4ddo
29 [TousTHEe 0 KHCIIOTaX U COJISIX bubmmorexa [TOK
16.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 18.12.2025  https://m.edsoo.ru/ff0d4ddo
IIpaxtrueckas padbora Ne 4 o Teme
31 «Hpon eHUE U EO6H aHue BOJOpOJIa bubmorexa HOK
ya P AOPOAd, 23.12.2025  https:/m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOMCTB»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 25.12.2025  https://m.edsoo.ru/ff0d542¢
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA r'a3a 110 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruuciaenus 00EMOB ra3oB 10
34 ABHEHHIO pPeaKIMHM Ha OCHOBE 3aKOHa bubmorexa LOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Ira30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacklleHHbIE
37 u HI;HacmpeHHmE aCTBOPBI B bubmorera [JOK
H P PPl https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PAaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeneNnEéHHON MacCOBOM J101en https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KJIacCuUKaIs, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMHu4yeckue CBOWCTBA bubmumoreka [IOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf 0T )eHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa LHOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.eds00.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUU https://m.edso0o.ru/00ad9ch2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COeTMHEHU N
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHUX 3J1eMEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edso0.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH U
52 [Teproaudeckas cuCTeMa XUMHUIECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
bu6 OK
53 [Tepromapl, TPYIIIEI, TOATPYIIIBI nosmoreka I

https://m.edsoo.ru/00ada52¢
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepnonnueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. 1. W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurlii ypok. O0001IEHIE U
58 CI/ICTEMaTI/B:p Wl 3HaHUH / bubmmorexa [OK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponsHnas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas bubnnorexka [JOK
cBs3b» / Beepoccuiickas mpoBepodHas https://m.eds00.ru/00adb486
pabota
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuotexa [JOK
60
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 Nonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
62 KoBanieHTHast mossipHast XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenossspHas XUMUYeCKas bub6nuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK

o4 (CTereH OKkHCIeHILA 1 https://m.edsoo.ru/00adae28

65 OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE 1 bubnmoreka [JOK
peakuu https://m.edso0.ru/00adb076

bubnmoreka [JOK

66 OKHCIIUTENN U BOCCTAHOBUTEIH 1 https://m.e dsogru 100adb076
PesepBHeiit ypok. O600IICHHE U

67 CHUCTEeMaTU3alus 3HAHUHN 110 TEME 1 bubnuorexa [JOK
«CTtpoeHue atoMa. XuMUYeCKast https://m.edsoo.ru/00ad9ch2
CBS3bY

68 Peseprublit ypok. O600mIeHNE U 1 bubnnorexa [HOK
cucTeMaru3anys 3HaHUN https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 01.09.2025  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 03.09.2025  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [HOK
HEOPraHUYECKHUX BEILECTB 08.09.2025  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 10.09.2025  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 I1 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 15.09.2025
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaxkuuii Mo pa3IMYHbIM ITPU3HAKAM 17.09.2025  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOU

7 eakuu. [ToHSITHE O TOMOTE€HHBIX U 1 bubmorera [JOK
PCAKIUH. 22.09.2025 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 bubmorexa HOK
P ’ PRS B 24.09.2025  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 29.09.2025  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nucconuanyu. CHIIbHEBIE U ClIa0bIe bubmorexa [IOK
' 01.10.2025  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmmorexa [TOK
P peartt 06.10.2025 | https://m.edsoo.ru/00add448
XUMHYeCKHE CBOMCTBA KHUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 08.10.2025  https://m.edsoo.ru/00add5d8
JIHACCOLIAAIIAN
XUMHYeCKIe CBOMCTBA COJIeH B
13 CBETE MPENCTABICHUH 00 bubmorexa LOK
P . 13.10.2025 @ https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 IlonsTre o TUAPOIIM3E coJIeH bubmorexa LOK
P 15.10.2025  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHHH 20.10.2025  https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «PemeHne sKcrIepuMEHTATBHBIX bubmmorexa [JOK
22.10.2025 | https://m.edsoo.ru/00addbfa
3a7a49»
KonrtponsHast pabora Ne2 o reme
17 «DNEKTPOIUTUUECKAS JUCCOIIHAIINS bubmiorexa LOK
P g HHAmLL 03.11.2025  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 05.11.2025  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MMOTyYEHUE bubmmorexa [IOK
> HOAYH ’ 10.11.2025  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa LHOK
YHCHTE €077 ’ 12.11.2025  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMUYECKUX PEAKIUi, €CIIH OJIUH U3 bubmmorexa LIOK
PeAiIuiL, 8 17.11.2025  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsr 19.11.2025  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 24.11.2025  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA 26.11.2025  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. 01.12.2025  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 03.12.2025  https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTa PEaKIINU 08.12.2025  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 10.12.2025  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U bubmorexa HOK

> HOIYH 15.12.2025  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmmorexa LIOK
. i 1Y 17.12.2025  https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 22.12.2025  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 oOpeHui. XuMHU4YECKOe bubmorexa HOK
YAODPEHIH: . 24.12.2025 hitps://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe " bubmorexa HOK

P . https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GpocaToB B

34 KauecTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HeHue IPUPOTHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

PO, pactipocip bubmuorexa [JOK

35 npupoje, Gpu3ndeckue 1 XuUMHYECKHe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYrosbHast KUCIOTA U €€ CoNn bubmiorexa LIOK

https://m.edso00.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa. bubnnorexa [HOK

38
KadecTtBenHnas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPTraHUYECKUX BEUIECTBAX KaK O bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
40 Kpemuuii u ero coenuneHus bubnuorexa LIOK
https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
1o TeMe «BakHenire HeMeTaulbl U https://m.edsoo.ru/00ae0bf2
UX COEIMHEHUS
Kontponbnas pabora Ne3 no teme

42 «BaxHelmme HeMeTaJTbl U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO01mmas xapakTepucThKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTauioB. MeTtayumnaeckas CBA3b U bubnmnoreka [JOK
MeTaJUTNYeCKas KpUcTajIndeckas https://m.edsoo.ru/00ae103e
peméTka. PU3NYECKUE CBOMCTBA
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIIOB. bu6mmoreka [IOK
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DNEKTPOXUMUUYECKUN P
HaIPSDKCHUH METAJIJIOB

https://m.edsoo.ru/00ael1156

OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Beraucienus no

45 ABHEHUIM XMMHYECKUX PEAKIIUU Eubmorexa ITOK
P PCAKHiH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
puMecH
46 ITonsaTHE 0 KOPPO3UU METAIIIOB bubnmorexa LHOK
pp https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
[lenoumsie meranel https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIUA 1 Maroui https://m.edsoo.ru/00ae15e8
50 Baxxueine coeqMHEHNUS KaJIbIAA Bubmorexa ITOK
a H https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HaHUH
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTH BOABI ¥ METOMBI €6 bubnnorexa [IOK
| A 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 A 7|
JEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bub6nuorexa [IOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

o Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIU KeEJe3a bubmuoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNne U CUCTeMaTU3AIUS
3HaHUI
[TpakTrueckas padota Ne 7.
Pemenue skcriepuMeHTanbHBIX 3371a4 bubnnoreka [JOK
59 .
1o TeMe «BaxkHenie MeTamuibl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Boruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
pEeareHToB JIaH B U30BITKE WU bubnunoreka [JOK
60
COAEPKUT MpuUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJM BBIXO/Ia IPOIYKTa
peakimn
61 O0600611eHre U cucTeMaTH3amus
3HaHUI
KonTtponbHast pabota Ne4 o reme
62 «Baxueinnme MeTauibl 1 UX
COEJIMHEHU S
63 BemecTBa 1 maTepuaisl B bubnmuotexa [JOK
ITOBCETHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PesepBHEIt ypok. O000IICHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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

cUCTeEMAaTH3alusd 3HAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O6001IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eH1e 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMOBI

8 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSTHH: aToM,
MOJICKYyJIa, XUMHYECKHI JJIEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAsi aTOMHAasi W MOJICKYJIIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs pPeaKius,
KIaCCU(UKALUSA  PEAKIMH:  PEaKlMu  COCAWHCHUS,  PEaAKINH
pa3JIOKEHUs, PEAKIMU 3aMCIICHHS, pEakiuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOM 3(P(EKT peakiuu, pacTBOp,

MacCCoBasd A0Jd BCIICCTBA (HpOI_[eHTHaH KOHI_ICHTpaI_[I/IH) B paCTBOpPEC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

1.4

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUsS (OpMyIl
BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUN
pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,

MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TETIOBOMY 3P EKTY)

1.7

1.8

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl
BEILECTB
BBIUUCIISATH MAcCCOBYIO JIONIO XMMHUYECKOTO JJIEMEHTa 1o (opmyre

COEIMHEHMN,

1.9
1.10

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbBI IMO3HAHUA — Ha6JHOILCHI/Ie,




2.1

U3MEPEHHE,  MOJCJIMPOBAaHUE,  OSKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )
[To Teme: «BakHeiume npeacTaBUTEIN HEOPIaHUIECKUX BEIIECCTBY

paCKpeiBaTb CMBICII OCHOBHBIX XHMMHYCCKHUX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

2.3

2.4

OIpeNeNATh MPHUHAMIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIaccy
COeMHEHUH 1o Gpopmyiam

KJ1accu(puIUpoBaTh HEOPraHMUECKUE BELIECTBA

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA

BCHICCTB PA3JIMYHBIX KJIACCOB, ITOATBCPIKAAA OIIMCAHHC IIPHUMCPaAMU

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBAThH U MPOBOAUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

3.1

3.2
3.3

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas OpOWTadb, paguyc aToma,
XUMUYECKasl CBsI3b, MOJIApPHAs M HEMOJIApHAas KOBAJIEHTHas CBS3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,
CTEIIEHb OKUCIICHUS

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC S3JICMCHTEI

OMHCHIBATh U XapaKTepHu30BaTh TaOimuuHyto ¢Gopmy llepuonndeckoii




CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3Iu4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpymnma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY NCpuoabl

3.4

3.5

3.6

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOINUYECKON 3aBUCUMOCTU CBOWCTB
XMMHUYECKHUX DJIEMEHTOB OT UX TNoJoXkeHus B Ilepuoamueckoit

CHCTEMCE

COOTHOCUTHb  0003HaueHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ilepuoguyeckas  cucreMa — XUMUYECKHX  diaeMeHToB I
MenjeneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apaj sjapa, oOuiee 4YHCIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

9 KVIACC

Kona
NPOBEPAEMOro
pe3yJbTara

OIIpCaACIsATL BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

11

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOp,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaThMbIe peakuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakum, OKHUCITUTENb,
BOCCTAHOBUTEJb, OKHCIEHHME U BOCCTAaHOBIIEHHE, aJJIOTPOIHUS,
am(poTepHOCTh, XUMHYECKas CBA3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTaJNIMYecKas pemeETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PeaKknn

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

MIPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

COCTAaBJIATh YPaBHCHUA SHCKTpOHHTquCKOﬁ JUucconuanumu KHCIIOT,

LIEJI0YEH W COJIEH, IIOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLUU




HOHHOI0 0OMeHa

14

1.5

PacCKpbeiBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

IlIo Ttemam: «Hemeramnel M ux COCAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

2.1

2.2

2.3

2.4

2.5

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CHICU(PHUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BEUIECTB, IOATBEPKIasi ONUCAHME
IIpUMEpaMu MOJIEKYJISIPHBIX M MOHHBIX YPABHEHMI COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3IMYHbIX

YCII0BUAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XMMHUYECKOW TIOCYlAOH W
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHUIO
Ta00paTOPHBIX XWMHUUYECKHX OIMBITOB MO TMOJTYYEHUIO U COOMPAHHUIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

OPOBOJUTHh pEaKIHUM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IYyTEM XJIOPHUI-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cuamkar, cyiabgar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYEHHBIX METAJUIOB,

MNPUCYTCTBYIOIINEC B BOAHLIX paCTBOPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KAOIIAsl CPENA»

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

MPUMEHSTh OCHOBHBIE OIEpAaIli MBICIUTENBHON JEATEIbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPUYMHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS
CBOﬁCTB BCIIECCTB U XHUMHYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘—IHBIC
METOJbI TIO3HAHWS — HaONIOICHUEe, W3MEpEHUe, MOJICIHPOBAHUE,

AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA 8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenver xumuu. Ponp XUMuUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HaYK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BC€IICCTB

ITonsarue o METOJaxX ITO3HAaHHUA B XMMHHU. YucTele BEIIecTBa U CMECH. Crioco051

paszeieHus cMecen

1.3

1.4

1.5

1.6

1.7

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC YUYCHHUC

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W YHCNIAa CTPYKTYPHBIX €IWHHII BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COC,Z[I/IHCHI/Iﬁ

dusnueckue U XUMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIeCTB. XUMHUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOM NOCYI01, C MpaBUIIaMU
pabotrel B Jjaboparopuu W TpuéMamMu OOpaileHuss ¢ J1abOpaTOPHBIM
00OpyJOBaHUEM, HU3yUYE€HHE W OINHUCaHHE (U3UUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIEeCTB, HaOioaeHue ¢(u3nyeckux (MIaBJIeHHE BOCKa,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIEHHE W KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHCJIOTOW) SBJICHUHM, HaONIONEHHWE M ONHCAaHUE
NPU3HAKOB MPOTEKAHHWS XHUMHUYECKHMX peakuuid (pa3joxkeHHe caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioXeHue
rugpokcuaa Meau(ll) mpu HarpeBaHuM, B3aMMOJCHCTBHUE Kelie3a ¢ PaCTBOPOM
comu menu(ll), n3ydenue cnocoOoB paszeneHus: cMecel (C MOMOIIBIO MarHUTA,
bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKH [TOBapEHHOM COJIM, HAOIIO/ICHHE U OMUCAHUE PE3yJIbTaTOB MPOBEACHUS
OTbITa, WUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHe Mojelei

MOJIEKYJ (IIapOCTEPKHEBHIX )




Bakueiiue npeacTaBuTeIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kuciopom — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kucimopona. CrocoOb!
MOJIyYeHUsl KUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. Kpyrosopot

KUCII0po/a B mpupoe. O30H — alIoTponHas MoAU(GUKALH KACIOpoIa

2.2

TennoBoit >3 PeKT XUMUIECKOH peaKy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3/1yXa,

yCHJIEHUE TTApHUKOBOTO 3P eKTa, pa3pylnieHne 030HOBOTO CIIOS

2.3

Bonopoa — anemeHT M mpocroe BemiecTBO. HaxokieHue Bojopoaa B IPHPOJE,
¢du3ndyecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTYYCHHUS.

Kucnors! 1 conn

2.4

2.5

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

®uznyeckue CcBOMCTBa BOAbl. Boma kak pactBopurtens. PacTBOpbI.
HacpllieHHble 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBasi noJis BelecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BO/IBI.
OcHoBanus. Ponb pacTBOpoB B Npupojie M B XKM3HU uenoBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHHE MPUPOIHBIX BoA. OXpaHa M OYHCTKa

MPUPOAHBIX BOJI

2.6

2.7

2.8

2.9

2.10
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Knaccudpukanuss Heopranmveckux coenunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUYECKHE
cBoMcTBa OKcHI0B. [lomyuenue okcuaoB

OcHoBanust. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

Kucnotel. Knaccudukanus kucnor. Homenkinatypa kucnor. dusmnueckue u
XUMHYECKHE CBOMcTBa KHCIOT. Pgan axkxtumBHOcTH MeTayioB H.H. Bekerosa.
[Tonyuenue kucinor

Commu. HomeHnknartypa coseil. @uU3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue coseit

I'eneTnyeckas cBsI3b MEXK/y KlaccaMy HEOPTraHUYECKUX COCTUHEHUI
XUMHYECKUN  AKCIEPUMEHT: KAaYeCTBEHHOE ONpENEJICHUE  COJAEpKaHUA

KHCTIOpOJla B BO3/yXe, MOJIyueHHe, coOupaHue, pacro3HaBaHHE U U3YyUEHUE




3.1

CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHUs] ropeHus (1moxapa), 03HaKOMIICHHE C
o0pa3llaMu OKCHJOB W OIMCaHME WX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOPOAa (rOpeHHe), B3auMoOeicTBUE
Boziopoaa ¢ okcugoMm Menu(ll) (Bo3MOXKHO HCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmrofieHne oO0pa3llioB BEIECTB KOJWYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTBHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJE€H PacTBOPEHHOIO
BELIECTBA, B3aMMOJEHWCTBHE BOJbl C MeTaJlaMU (HAaTpUEM M KajbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPacTBOPOB
KUCJIOT Y IIEJIOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOAECHUE W3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojeiictBus okcuga meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I10JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmMe Kiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCU(PUKAIMU XHUMUYECKUX »dJeMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIoTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

3.2

3.3

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMUMUYECKUX dy1eMeHToB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuonnueckont cucremsl xumuueckux odnemeHroB J[.M. Menzaeneesa.
Ilepuonpl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpOB

nepruoaa v rpymuiibl 3JICMCHTA

Crpoenue atomoB. CoctaB atoMHbIX siiep. M3oronsl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX 00O0JIOYEK aToMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
Ilepuonnueckon cucremsl [I.M. MenneneeBa. XapakTepucTUKa XUMHAYECKOTO

3JIEMEHTA 1O ero nojoxkeHuto B [lepuoanueckoil cucteme [I.1. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHHUA paarnyca aToOMOB XHUMHYCCKUX OJIEMCHTOB,




3.5

METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyIIaM M TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHs Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KadaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.

DIIEKTPOOTPULIATELHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

9 KIIACC

Crencup okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIBHEIC pCaKkuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYeCKUM OKCIICPUMCHT. H3Y4YCHUC o6pa3u0B BCIICCTB MCTAJIJIOB U
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA LUWHKAa C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOHIUX IIPUMEPBI OKUCJIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (fOpeHue, peakliuu pa3yioKeH!s, COETUHEHHS)

Kox

11

IIpoBepsieMblii 3JIEeMEHT COEePKAHUS

BemectBo 1 xumudeckas peakuus. [loBropenue

Ilepuonuueckuii 3akoH. [lepuoguueckast cucteMa XUMHUYECKUX 3yeMeHToB J[. M.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMICTB
XUMUYECKUX DJEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kalus, KaIbIUS U HX
COCAMHEHHN B COOTBETCTBUM C IIOJIO)KEHHEM 3JIeMeHTOB B llepuonnueckon

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

13

14

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pEelETOK, 3aBUCUMOCTDb CBOWCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BHJa XuMudeckoi cBsizu. Knaccudukanyst 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccudukanus XMMUYECKUX PeakIMid M0 pa3IMyHbIM MPpU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEHIECTB, MO TeIIOoBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHMCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE PpEeaKkluH,
TEPMOXUMHUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMHUYECKOHN peakliuu

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U TeTepOreHHbIX peakiusax. [loHaTne o XuMU4eCcKoM paBHOBECHH.

CDaKTopr, BJIMAIOINUEC Ha CKOPOCTH XUMHYSCKOMU pPCakiiukn MW IOJOXKCHUC




XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peaKkuuu, ANEKTPOHHBIN OamaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~PEAKIIMHA C MCIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopust AJIEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEIIEKTPOIIUTHI.
KaTI/IOHBI, aHuOHEBI. MexaHnu3M Jucconuanyu BEHICCTB C pa3IMYHbIMU BHUIaMHU
xumuueckoi cps3u. Crenensb gucconuanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakuun noHHOrO OOMEHA. YCIIOBUS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Aucconnuanuu. KauecTtBeHHBIE p€aKiuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XVUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BEHIECTB (XJIOpWAa HATpHs); MCCIIEJAOBAHUE 3aBUCHMOCTH
CKOPOCTHM XWMHUYECKOW pEaKIuu OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEJOBAaHHE  DJICKTPOIPOBOAHOCTH  pPAcTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMALNN  KHUCJIOT, INeNoue u comeil  (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OMbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKklUi (TOpeHHe, PEeaKIMM pa3jIoKEHUs, COEIUHEHUSs);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

2.1

2.2

HemeTamnsl 1 UX COeIUHEHUS

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, IpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJoBeKa. BakHelmme XJIOpUIbl U UX

Hax0’JIEHUE B MIPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIE CTeTeHN oKucieHus. CTpoeHne U (pu3nyeckre CBOWCTBA

IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN




KHUCJIOpOAa U cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usznueckue M XUMHUYeCKue cBOMCTBAa. OKCHUIBI cepbl KaK IMpelICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NISCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHUIECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucnothl. [lpumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIoIIeH Cpellbl COCTUHEHUSMU cepbl (KUCIOTHBIC JTOX[IH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMPeA0TBpaILEHUs

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpoCTpaHEeHUE B IIPUPOJIE,
¢usnveckne U XUMUIeCKne cBoiicTBa. KpyroBopor a3ora B nmpupojae. AMMHaK,
ero (u3M4ecKue M XMMUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUA, nux CI)I/BI/I‘ICCKI/IG u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KayecTBeHHast peaklusi Ha HOHbI aMMOHMs. A30THasl KUCJIOTa, €€ MOJyuyeHHe,
¢usnyeckne W XMMHUYECKHE CBOWcTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KAauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MIOYBbI

1 BOJIOEMOB)

2.4

2.5

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMUYECKHUE CBOMCTBa, moiiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUs. YTJIepol, aIOTPOIHBIE
MOTUGUKAINH, PACTIPOCTPaHEHHE B MpHpoOne, (U3NYECKHEe W XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupoae. OKcuasl yriepona,
uX (U3MYecKre W XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,
MOJTyYeHHEe M NMPUMEHEHHE. JKOJIoTnYeckre npoOaeMbl, CBA3aHHBIE ¢ OKCHIOM
yriaepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMATa, MapHUKOBBIN
spdexT. YrompHas KuCIOTa M €€ cold, UX (QU3NUYECKUEe MU XHMUYECKHE
CBOWCTBa, MOJY4YeHHE W TpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3SIMCTBE




2.6

2.7

[lepBoHayanbHBIE MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yriaepoaa (MeTaH, STaH, STWJIEH, AalleTW/IEH, STaHOJ, IJIMIEPUH, YKCyCHas
kuciora). Mx cocraB u xumuyeckoe crpoeHue. llonstue o Ouoigoruyecku
BAKHBIX BEILECTBAX: MXHpax, OeNKax, yrieBoJaX — W WX pOJIU B KHU3IHU
yeyoBeka. MarepuanbHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYeCKHX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHE CBOWCTBA, NOJIYYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuusa(1V) u kpemuueBoi kucioTe. CHIIMKAThI, UX HUCIIOIH30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHe CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Yy4eHUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX pEeaKIMi Ha XJIOpUA-
MOHBl W HaOJIO/IEHUE MPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPa)karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA IaJIOTCHOB M UX COCAMHEHUHN (BO3MOKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 0Opa3laMu XJIOpPUIOB
(raJloreHN10B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIIMBaHUs caxapa NoJ AECUCTBHEM KOHIEHTPHUPOBAHHON CEpHOW KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONMIOJeHHe Tpu3Haka eé
MIPOTEKaHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO HCIOJIBb30BaHUE BHJIEOMATEpUANoOB), oOpa3Lamu
a30THBIX U (oCHOPHBIX YAOOpPEHUH; TOJIy4eHHe, cCOOMpaHue, pacrlo3HaBaHue U
U3yuyeHHe CBOMCTB aMMMaKa; IMPOBEJACHHE KAueCTBEHHBIX pPEaKLUUd Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJIEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BaHUE BUJICOMATEPHUATIOB); H3yUYEHUE MOJIENed KpHUCTaNINYECKUX
peméTok anmaza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTHBOra3a; MOJy4YeHHe, coOMpaHMe, paclio3HaBaHME M M3Y4YEHHE CBOMCTB
YIJEKUCIOro rasa; IpOBeIeHHWE KayeCTBEHHBIX peaklui Ha KapOoHaT- u
CHJIMKAaT-UOHBl M HW3yYeHHE NPU3HAKOB MX TPOTEKaHUS; O3HAKOMIIEHHE C
INPOAYKIMEH CHIMKATHOM NPOMBIIUIEHHOCTH; PELICHHE SKCIEPUMEHTAIbHbIX

3a71a4 110 TeMe «BakKHeNIIe HeEMETAIIL U UX COEAUHEHUS)




MerTaibsl 1 uX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanementoB J[.U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METa/UTMYecKasi KpUCTAUTMYeCKass pemiérka. ODJIEKTPOXMMHYECKUH  Psij

HaIpsDKEHNUN METaJUIOB

3.2

3.3

3.4

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBAa MeTayuioB. OOIIHe criocoObl MOTydeHus
MeTauioB. [ToHATHE O KOPPO3MM METAIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criassl (CTallb, 4YyT'yH, JIOPaIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIINIJICHHOCTH

[lenouynsle MeTasuibl: mosioxkeHue B llepuonuyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MU HX

COCTUHEHUN

IIlemoyHo3eMeNbHBICE  METAJIbl MarHuid W KajbIUW: TOJIOXKEHHE B
[Tepuonuueckoit cucreme xuMuueckux saeMenToB JI.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHUEe B npupoje. PU3MYeCKUe U XUMHUYECKHE CBOMCTBA
MarHvsi ¥ Kanplus. BaxHeilmue coennHeHUs Kalblus (OKCHUI, THIPOKCHI,

conu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ YyCTpaHeHUs

3.5

3.6

AmoMUHMIL: TIONOXKEHUE B llepruoauyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoXaeHue B mpupozae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCH/A U THIPOKCHUA

AJIFOMHUHUA

XKeneso: nonoxxenue B [lepnoanueckoii cucreMe XUMu4deckux aeMeHTos /.M.
MeHneneeBa; CTpOEHHME aTOMa; HaxoxJeHue B npupoge. Pusndeckue u
XMUMUYECKHe CBOMcTBa sxene3a. Okcuabl, ruapokcuasl U comu oxenesa(ll) u

xene3a(lll), mx coctas, cBOICTBA U TTOTyYCHHUE

3.7

XUMHUECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMHi METalIOB U CIUIABOB,
X (pU3MYecKMMH CBOMCTBAMH; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO HCTIOIb30BaHNE BHJIEOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aMMOJICHICTBUS  OKCHJIa Kalbllsd W HATpus C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJIh30BaHHE

BUJICOMATEPHAIOB); MPU3HAKOB MPOTEKAHHs KAaUYECTBEHHBIX PEaKIUil Ha HOHBI




4.1

(Maraus, Kanblius, amromunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKpAlIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LMHKA; PEIICHUE IKCIIEPUMEHTAIBLHBIX 3a/1a4 10 TemMe «Baxueinme MeTauibl 1
WX COCAMHEHUSD)

XUMUs U OKpy’Karolas cpeaa

HoBsie MaTepuansl u TexHonoruu. BemecTBa M mMarepualibl B MOBCETHEBHOM
KU3HU 4elloBeKa. XUMUs U 3710poBbe. be3onacHoe UCnoab30BaHUE BELIECTB U

XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomeit cpeapl [1JIK. Posib XuMum B pelieHnn 3KOJI0IHYECKUX MpodIIeM.
[TpupoHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),
IPOAYKTHI UX NEPEPabOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas30B MATEPHAJIOB (CTEKIIO, CIIJIaBbl

MCTaAJJIOB, ITOJIUMCPHLIC MaTepI/IaHLI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC

1

11

1.2

[Ipencrapnenue:

0 T03HABAaEMOCTHU SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHbIX MCETOJAX IMO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOACIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/i€ Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Brmanenune cucteMoil XHMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BAOXHEHIINE XWMUYECKUE TOHATHUS: XUMHUYECKUW DJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, NMPOCTOE M CJIOXKHOE BEIIEeCTBO, OJHOPOAHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJISpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHss), XUMHYECKas
p€akuuda, pPCEaKmunu COCAWMHCHUA, PCAKIUHU PA3JI0XKCHHA, PCAKIUN
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBask JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBasl J10JI1 M MIPOLEHTHAs! KOHLEHTPALIUS
BEILIECTBA B pPaCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas

opbutanb, paauyc aroMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,




2.2

2.3

XUMHYECKAs CBA3b, NEKTPOOTPULIATENBHOCTD, IIOJISIPHAs U HEMOJISIpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaIM4ECKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHAas, MeTauIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JEKTPOJIUT M HEJIEKTPOJIHUT,
ANEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMU HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakiHH,
CKOPOCTb XUMHUYECKOW peakumu, Kartanusarop, IIJIK, xopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHBl XMMMH: 3aKOH COXPAaHEHHsS MAacChl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAass ~ TEOpus,  TEOpHUs

BHGKTpOHHTH‘IGCKOﬁ Jucconmuanun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

yYMEHUE MPaBUJIbHO UCIO0Ib30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HepTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHHE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE TPOTrHO3UPOBaTh BIUSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M UYCJIOBCKAa U OKPY’KAIOIIYIO

MPUPOJIHYIO CPEY

3.2

3.3

3.4

YMCHHUEC HHTCIPUPOBATE XMMHWYCCKHUC 3HAHHA CO 3HAHHUAMHU IOPYTrux

y4eOHBIX IPEMETOB

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHass W HAay4HO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX )51 MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC
HCIIOJIB30BaTh €€ I PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

S3bIKa XUMHH JJIs1 COCTaABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,

YpPaBHEHUN  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU




HomeHkJatypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBACHATH CBsI3b MOJOXKEHHs 3ieMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEPUOAAX U TJABHBIX
MOJATPYIIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuumpoBarh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHMYEeCKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XWUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B
' COETMHEHUSIX
8.3 XapakTep Cpelbl B BOJHBIX PaCTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpUl, Kalui, MarHui,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), okcuasl yrnepona (1l u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U X COJIH)
93 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWMCTBA  BEIIECTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B




3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXXHOCTb MMPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUM B Pa3JIMYHbIX YCIOBHUIX

VYMeHre cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
10.3 WUTIOCTPUPYIONINX ~XMMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCISTH (IIPOBOJUTH PACUETHI):
111 OTHOCUTCIIGHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YypaBHCHUSAM XHMHUYECKUX PEAKIUH W HAXOAHUTh KOJINICCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIHpoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMH
' MoCyA0H U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy OE30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHUYECKUX IKCIICPUMECHTOB:
W3YYCHHE M OMHUCaHue (PU3UYESCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (U3NYECKUMH M  XUMHUYECKHUMH  SIBICHUSMHU;  OTBITHI,

WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaKklnui




13.2

HU3YUCHUC CII0CO00B pasaCICHUA cMmeceit

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHUCJIOT U IIeJI0Yel

UCCTIEIOBaHNE W OMNHCAaHHE CBOMCTB HEOPraHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YUEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHUIAMH  METAJUIOB,  PAacCTBOPUMBIMH U  HEPaCTBOPHUMBIMHU
OCHOBAHMSIMU, COJISIMH; TIOJIYy4YCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOIO MeTajljla JApyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIN AL, «BakHelmmme HEMETaIbl U HX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSANHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBl aMMOHUS, MarHusl, KaibIl¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYmMmenue:

141

MNpEACTAaBIATE PE3YJIbTAThl OKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIOI[aCMBIMI/I XUMHWYCCKUMU
SABJICHUSAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMHA B MaKpO- 1 MUKPOMHPE,

0OBSACHSITH IMPpUYUHBI MHOT 006pa31/151 BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHWHU

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

UYucreie BemecTBa U cMecu. CriocoOsl pa3zienenus cMeceit

1.2

13

14

1.5

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBbl. CHMBOIBI  XMMHYECKHX

31eMeHTOB. IIpocThie U ciloKHbIE BELIECTBA.

Xumuyeckasi hopmyna. BalleHTHOCTE aTOMOB XHMHUYECKUX dlIeMeHTOB. CTeneHb
OKHUCIIEHUSA

3aKkOH TMIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAas aTOMHas Macca.
OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 011 XMMHUYECKOTO 3JIeMEHTa
B COCIMHEHUU

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.

BzanMocss3n KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckrie U XUMHUUYECKHE SBICHUS. XUMHUYECKas pcakuusa nu e€ IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEHICCTB. XUMHYECKHE YpaBHCHHA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHUCTCEMa XHUMHUYCCKHX 3J3JICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

3.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX daeMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U TPYHIIIbI 3JICMCHTA

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3orombl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KalWs, Kaablusi (paguyca aToMOB, OJIEKTPOOTPHUIIATEIHLHOCTH,
METaJUIMYeCKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOEHHEM UX aTOMOB
Crpoenue BemecTBa

XuUMHUYECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOJ'IHpHaH) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyueckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiud, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOOHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIIA rpymn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). [lomyueHue ocHoBaHuil U
aM(OTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroipbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ume xuMHUYecKkre cBoicTBa cpeHux coiell. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJAd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

411

[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01Iue

CIIOCOOBI TIOTYYEHUS METAJUIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUYeCKuX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHUX SJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMUYECKON peaKkIiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPAaBHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
IIpomeccbl  OKHCIEHHMS U BOCCTAHOBJICHHMSA.  OJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKLIUU

Teopus anexTponutuyeckoi auccorranuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN

Peakuiuu mOHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOI'O 06M6Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ MmoMoumpb MMpru XUMHYCCKUX OKOIraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIMIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHMX TNpolsieM. YcCuileHue MapHUKOBOro 3¢dexra,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COEIMHEHUH B
ObITYy, MEIWLIMHE, TMPOMBIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
MIPOMBINIIEHHOCTH UX coequHeHuH. [loHsTHe 0 KOppO3UM METalsIoB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupoaHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHM4cCKrNX BEIIECCTBAX KAaK O COCAWHCHUIAX
yriepoaa (MCTaH, OTaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XHpaX, 6em<ax, Yrj€Boaax — U Uux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o (opMyaaM XUMUYECKHX COEAMHEHHM
7.2 Macchl (MaccoBOii) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; 5-€¢ U31aHMe,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumusi: 9-if kiacc: 6a30BbIN YPOBEHb: YICOHHK; 5-€¢ H3AaHUE,
nepepadbotanHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknuonepHoe obmectBo «M3naTensctBo «IIpocBemieHne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

Hudposas xumuyeckas naboparopuss Touka Pocta
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