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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHUHM Ha YypOBHE OCHOBHOTO 001mero o0pa3oBaHUs
COCTaBJiCHa Ha OCHOBE TpeOOBaHWM K pe3yJabTaTaM OCBOCHUSI OCHOBHOM
00pa3zoBaTeILHOMN MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepaabHON pabodeil MporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEIIMY MPEnogaBaHus y4eOHOro npeamMera « XUuMush)
B 00pa3oBaTesibHbIX Opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHUE O IIENSIX, OOIIEH CcTpareruu
oOy4eHHsl, BOCHHUTAHUS U PA3BUTHUS OOYYaIOIIUXCA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHABIIUBAET o0si3aTeNbHOe MpeMETHOE COJIep>KaHue,
MpeyCcMaTPUBACT paclpeie]ieHne €ro Mo KiaccaM U CTPYKTYpPUpPOBAaHHE IO
pazmenaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPEIENSACT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKU COJIepKaHMUs, PEKOMEHYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YUEHHUS] XUMHU C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4yeOHOrO IMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBAaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHHUMA K
pe3yibTaTamM 00y4YeHUs XUMUU HAa YPOBHE LieJiel U3yueHHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4E€OHO-IO3HABATEIbHONU JEATEILHOCTH OOYYaoIIerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUsl.

3HaHWE XWUMHH CIIY)KUT OCHOBOH JUisi (hOPMHUPOBAHUS MHUPOBO33PCHUS
oOydJaromierocsi, ero MnpeAcTaBiIeHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib UrparoT (GOpMHUPYEMbIE XUMHEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPruu U 00 DSBOJIIOIMU BEIIECTB B MPUPOJC, O MYTSIX PEHICHUs TJI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUILIEBOM U 3KOJIOTHYECKON 0€30MacHOCTH, IPOOIEM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
(bopMHUpOBaHUA KYJIbTYpPbI JIMYHOCTH, €€ 00111el U (YyHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIILICHHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSTEIBHOW  Y4eOHOW JESITEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX Kak

B
MOBCEHEBHOM JKU3HU, TaK U B TPO()ECCHOHATLHOM 1eITeNTbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsAa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTU 00YyYaIOIUXCS;



croco0CcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3zoBaHHE 00YYArOITUXCSI.

JlanHble HampaBieHUs B OOYyYEHMHM XMMHUHU OOECHEeUMBAIOTCA CIEHUPUKON
colepKaHusl ~ yuyeOHOro  MpeaMera, KOTOPBIA  SBISETCS  I€AarorH4ecKH
a/JIalITUPOBAHHBIM OTpPa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONpEAEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O 0O0OILEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOY4YaIOIIMMUCS CHUCTEMBI MEpPBOHAYAIbHBIX MOHATUNA XUMHH, OCHOB
HEOPraHWYEeCKOM XMMHMM M HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSITHUIM
OPraHUYECKON XMMUHU.

CtpykTypa coiepKaHus NMpOrpaMMbl IO XMMHUHU COpPMUpPOBaAHA HAa OCHOBE
CUCTEMHOT0 moaxoja k €€ uzydeHuro. CoaepkaHue CKIAIbIBACTCAd U3 CUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OPraHHU30BAaHbI IO TMPHUHIUILY
[IOCJIEIOBATEIBHOIO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKHUX INPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3akoHa /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YUYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOH CBA3H;

— IPEACTaBICHUM 00 3IIEKTPOJIUTUYECKOW JAMCCOLMAIlMM BELIECTB B
pacTBOpax.

Teoperndyeckne 3HaHMS PacCMaTpPUBAIOTCS HA OCHOBE OMIIMPHUYECKH
NOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENIBHO OT OAHOTO
YPOBHSI K JpPYyroMy, BBINONHSAS (PYHKUUH OOBACHEHHMS] M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW MPAKTHYECKOrO0 NMPUMEHEHHUS U IOJIyYEHUS
U3y4aceMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMUYECKOM COCTABIIAIOLIEH HayYHOW KapTHUHBI MHpa B JIOTHKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAay4YHOMY 3HAHMIO U
METOJlaM II03HaHUs B Hayke. V3ydeHne XUMHUH NPOUCXOIUT C IPUBICYECHUEM
3HAHUM W3 paHee U3YUYEHHBIX Y4YeOHBIX MmpeaMeToB: «OKpYKaloIHUid MHUPY,
«buomorus. 5—7 kiacce» u «dusuka. 7 Kinacey.

[Ipy wu3ydyeHMH XUMUU [POUCXOIUT (HOPMHUPOBAHME 3HAHUN OCHOB
XMMHUYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESTENbHOCTA YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3ajaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAaHUN — Ba)KHEUIINX (hAKTOB, MOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JOCTYMHBIX 0000IIEHUI MHPOBO33PEHUECKOIO XapakTepa, si3blka HayKu, B



OpUOOIIEHNH K HAayYyHbIM METOJaM I[IO3HAHWUS TIPU M3YYCHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUM B YYEOHO-TIO3HABATEILHOM M y4eOHO-HCCIIEeI0BATEIHCKON
NESATENbHOCTH, OCBOCHHMM NPAaBWJI 0O€30MacHOr0 OOpamieHusi C BELIECTBaMHU B
[TOBCEJHEBHOM KU3HU.

[Ipu u3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHMs BaXKHOE
3Ha4YCHUE MPUOOpENN TaKue e, KaK:

— (opMHpoBaHUE HWHTEIJIEKTYAJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY TPUHSTHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HalpaBJICHHOCTh OOYyYEHUsS Ha CHCTEMaTHUYecKoe MpHOOIIEeHHE
oOydJaronmxcsi K CamMOCTOSATEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAy4YHBIM
MeToJaM TMO3HaHUsA, (POPMUPYIOIMIMM MOTHBAIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecIieueHre yCI0BUM, CITIOCOOCTBYIOMINUX MPHOOPETEHUIO 00yJIarOIIIMHUCS
OMbITa Pa3HOOOPA3HON NEATENTLHOCTH, MO3HAHHMS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAUYCHUE IS
Pa3JIMUHBIX BUJIOB JICATEIbHOCTH;

— (dopmupoBanre o00meH (YHKIIMOHATFHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUA OOBACHITHL U OICHUBATH SIBJICHUS
OKPY>KaloIllero Mupa, MCIOJIb3ysl 3HAHUS W OIbIT, MOJIYUYCHHBIC MPU H3yYCHUU
XUMUH, TPUMEHSATH HUX MPU PEUICHWU MpoOJeM B TOBCEAHEBHOW JKU3HU U
TPYAOBOM JEATENBHOCTH;

— (¢opMupoBaHHWE Yy OOYyYalOImUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MMOHMMAHUSl I[IEHHOCTH XUMHUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HKOJOTHUYECKHU
1IEJIeCO00pa3HOro TMOBEJEHUST B OBITY M TPYIOBOM JEATETLHOCTH B LEJAX
COXPAHEHMS CBOETO 37I0POBbS U OKPY KAIOIIEH MPUPOTHOUN CPEIbI;

— pa3BUTHME MOTHUBALUM K OOYyYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS M HANPABJICHHOCTU AATbHEUIIETO
oOyueHwus.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX JJIsI HM3Yy4YCHUS XUMUM Ha YPOBHE
OCHOBHOTO 0011eT0 00pa3oBanus, coctaisieT 136 yacos: B 8 kimacce — 68 dacoB (2
Jaca B HeJIelo0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHavajibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTO/ax MO3HAHWS B XMMHUU. UHCTHIC BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.



ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3I€MEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAas aTOMHas Macca.
OtHocuTenbHasE MOJIEKyJsipHas Macca. MaccoBasi JoJiE XUMUYECKOTO JIEMEHTa B
COEIMHEHUMU.

KommuecTBo BemecrBa. Moiib. MonsipHast macca. B3auMocBs3b KOJIMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €AMHHMI] BeimiectBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCTUHECHUMN.

DuU3NYECKNE U XUMUYECKUE ABJICHHS. XUMUYECKasl PEaKUHs U €€ MPU3HAKH.
3aK0H COXpaHEHMsI MacChl BEHIECTB. XUMHUYeckue ypaBHeHus. Kimaccudukamms
XUMUYECKUX PeaKIUil (COeTMHEHUS, PA3I0OKEHHUS, 3aMEILICHUsI, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMUYECKOM IMOCYI0H, MpaBujiaMu paboThl B J1aOOpaTOpuu U
npuémMamMu oOpaleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHHEM, U3YUEHHE U OMUCAHUE
(u3nuecKuX CBOMCTB 00pa3lOB HEOPraHMYECKHX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUIaBICHUE BOCKA, TasHUE JIbJIa, PACTHPAHHWE caxapa B CTYIIKE,
KUIEHUE U KOHAEHCAUUs BOAbI) U XUMHUYECKHX (FOPEHHE CBEYHU, MPOKAIUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICICTBUE MeJla C KUCJIOTOMN) sIBIIEHUN, HaOI0IeHnEe U
OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOUN KUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKeHHE TUJIPOKCHU]IA
meau (II) mpu HarpeBanuu, B3auMoIeHCTBUE Kene3a ¢ pactBopom cosu meau (11),
U3y4YeHHE CIOCOOOB pa3zielieHHus CMECEil: ¢ MOMOIIbBI0 MarHuTa, (pUiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeIeHHEe OYUCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONMCAaHUE  pe3yJbTaTOB  NPOBEIEHHS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MacChl, CO3JaHHUE MOJEIIEH MOJIEKYJI
(IIapocTepKHEBBIX).

BaxHeiiline npeacTaBuTe i HEOPraHNYEeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucnopon — amemeHT u mpoctoe
BeliecTBO. HaxoxmeHnue kuciaopoma B mpupone, (U3NUECKHE W XUMHUYECKHE
cBoiicTBa (peakiuu ropenus). Okcunpbl. [Ipumenenne kuciopoga. CrnocoOsl

MOJIyYeHUsT KHUCIopoja B J1abopaToOpuud W TPOMBINUIEHHOCTH. KpyroBopor
KHcIIopoaa B mpupoze. O30H — alutoTpoIiHas MoAU(pUKaIUs KUCI0pOoa.

TermoBoit 3¢p(hEeKT XUMUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpPaBHEHWS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUue
BO3/lyXa, YCWJIEHHE MMapHUKOBOI0 3(pdekra, pazpyiieHue 030HOBOrO CIIOS.

Bopopon — asnemeHT um mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, GU3MYecKne ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nony4deHus. Kuciorel u comnu.

Monsipabiii  00b€M  ra3oB. Pacu€Thl 1O XUMHUYECKUM ypaBHEHUSIM.

dusnyeckne CBOMCTBA BOJbI. Boja Kak pacTBoputelb. PacTBOpBL.
HacepiieHHble M1 HEHACHIIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.



MaccoBast 107151 BellleCcTBa B pacTBOpE. XUMHUUYECKUE CBOWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B Ipupoie U B KHU3HU 4YesoBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coenuuenuit. Oxcuabl. Kiaccudukanus
OKCHJIOB:  coyieoOpa3ytoniue  (OCHOBHBIC, KHUCJIOTHBIC, aM(pOTEepHbIE) U
HeconeoOpasyromme. Homenkiatypa okcumoB. @Pusznueckue W XUMHYECKHE
cBoMCTBa OKCHUJIOB. [loiTydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHui. PU3MYECKHE M XMUMHUYECKHE CBOWCTBA
ocHoBaHui. [lomydeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucinot. Ousndeckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Psp axtuBHoctu MetamuioB H. H. bekerosa.
ITonmy4yeHue KUCIOT.

Conu. Homenknatypa cosneil. ®u3nueckue 1 XMMUYECKUE CBOMCTBA COJICH.
ITonyuenue coien.

['eneTnyeckas CBsI3b MEXKY KIACCAMU HEOPTaHUUECKUX COCIUHEHMUIA.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OMPEETICHUE COJICPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupanue, pacro3HaBaHWEC W M3YYCHHE CBOWCTB KHUCJIOPOJA, HAOIIOJICHUE
B3aMMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
npekpaiieHus ropeHust (mokapa), O3HaKOMJIEHHME C 00pa3laMud OKCHUIOB H
OMMCAaHUE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHe, paclO3HABAHUE W H3y4YCHUE
CBOMCTB BOJIOpoJia (FOpeHHE), B3auMOJEHCTBHE BOJopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIO/ICHHE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOEHHOCTEH pPAacTBOPEHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOW J0JIEl pacTBOPEHHOTO BEILIECTBA, B3aUMOJICUCTBUE BOJBI C METajlaMu
(HaTpueM ©W  KajibllueM) (BO3MOXHO HCIMOJIb30BAaHUE BUJIEOMATEPUAIIOB),
WCCJICIOBaHNE OO0pa3lOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOMIOZICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH,
u3ydeHue B3auMmojeiicTBusi okcuga menu (II) ¢ pacTBopoM cepHOW KHUCITOTHI,
KUCJIOT C METaJIaMH, PEaKIUM{d HEeUTpalIu3aluu, MOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUla JAPYTHM W3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/ady 1Mo Teme «BaxkHelline Kiacchbl HEOPraHUYECKHUX
COEIMHEHUI.

IMepuoanueckud 3axkoH u lIlepumogmuyeckass cucreMa XUMHYECKHX
iemenToB JI. U. MenageneeBa. CtpoeHne aroMoB. XHUMHYECKAs CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsaTue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJJIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM()OTEPHBIE OKCHUIbI
U TUJAPOKCHUIBI.



[Tepnonnueckunt 3akoH. [leproanueckas cucteMa XMUMHYECKUX 3JIEMEHTOB [1.
N.  MengeneeBa.  KopoTkomnepuonHas U JJIUHHONEpUOAHAs  (HOPMBI
[Tepuoanueckon cucrembl xumuueckux aneMeHToB [l. . Menneneea. [lepuobl
n Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckonr cucremnl . WM. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 €ro noJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIaM U HEPUOAAM.

3nauenue [lepuoguueckoro 3akona u [lepuoandeckon cUCTEMbl XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku U mpaktuku. [[. WM. MenneneeB — y4y€HbIM U
rpaXk JaHWH.

Xumudeckasi cBsizb. KoBasieHTHast (MOJIIipHAsi U HETMOJSIPHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucneHus. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLINH.
[Tponecchl okucneHust 1 BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pas3IloB BEHIECTB METAUVIOB M HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPAaMHM KHUCJIOT M IIEJIOYEM, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
(ropenue, peakliMK pa3yioKEeHUs, COEAUHEHN).

Mesicnpeomemmnuie ceazu

Peanmszanpss MeXNpeIMETHBIX CBSI3€d INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIHUX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JJIsI OTJIETbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHSATHUS: HAay4YHBIM (akT, THIoTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukamus, MepUOJUIHOCTh, HAOJIOJICHHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbl, PAAUOAKTUBHOCTh, MOJIEKYJA, AIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, ra3, (M3WYECKHUe BEIUYHMHBI, €IHUHHIIBI
U3MEPEHUs, KOCMOC, TIJIAaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHHEpPadbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIMAaeMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkius

[Tepuonnueckuii 3akoH. [lepuoauueckass cucTeMa XUMUYECKHUX JIEMEHTOB /I,
N. MenpeneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB



XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kalnsi, KalblUs H UX
COCIMHEHUNW B COOTBETCTBUM C IIOJIO)KEHHUEM JJIEMEHTOB B Ilepuomnueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemiecTBa: BHIBI XUMHYECKOW CBA3U. THUMBl KPUCTALTAYECKHUX
PEIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJIMYECKON PEIIETKU U
BHJ1a XMMHYECKOM CBS3H.

Kiaccudukanys u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K pPa3IMYHbIM KJjaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBS3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMU4eCKUX peakiuid Mo pa3iudyHbIM IPU3HAKAM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3 dekTy, o
U3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOPATHUMOCTH, I10
y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue o ckopocTu xuMuUuyeckod peakiuu. [loHsTue 00 00OpaTUMBIX U
HEOOPATHUMBIX XUMHUYECKUX peakiusax. [IoHsITHE O TOMOTEeHHBIX M T'eTepOTCHHBIX
peakuusax. [londatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJ0XKEHHE XUMHUYECKOIO

paBHOBECHSL.
OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKLuH. CocraBnenue YPaBHEHUU

OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  HMCIOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUYECKON JUCCOLNALMU. DIEKTPOIUTHI U HEATIEKTPOIIUTHI.
Katnonsl, annonbl. MexaHu3M AucCOLMAllUM BELIECTB C PA3JIMYHBIMU BUIAMHU
XUMUYeCcKOo# cBsizu. CTeneHp aucconuanuu. CHUIbHbBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro ooMeHa. Y cioBus MPOTEKAHUS PEaKIIUi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 AIEKTPOIUTHUECKON
nucconnanu. KauecTBeHHbIE peakiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHUE C MOJECISIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAJJIOB W HEeMeTasioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xmopuna HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU Peakiuu
OT BO3JICUCTBUS PANIMUHBIX (PAKTOPOB, HCCIEIOBAHHUE DJIEKTPONPOBOAHOCTHU
pPacTBOpPOB BEMIECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIEJIOYEed M COJIEH
(BO3MOXXHO  MCHOJB30BAHME BHUIEO MAaTEpPHAIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKM  TPOTEKAHHWs  peakluuidi HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUI
(ropeHue, peaklMH pas3lIokKEHUs, COCINHEHHUs), PACIIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKIMA HAa HOHBL, PEUICHUE



JKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTra/ibl M X COeIMHEHUSA

OO6miass xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XMMHWYECKME CBOMCTBA HA MPUMEpPE  XJopa
(B3auMoOJEHCTBHE C METa/llaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJIOpPOJA Ha OPraHMW3M YeJIOBEKAa. BakHEWIne XJIOPUIbl U HX
HAaXO0XJCHUE B IPUPO/IE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHW OkucieHus. CTpoeHue U (PU3UMYECKUE CBOWMCTBA
MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJIIOTPOIHBIE MOAU(PHUKAIIMNA KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (PU3HUECKUE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, (QU3MYECKHME M XUMHUYECKHE CBOWCTBa (00mIMe Kak
MPEeACTaBUTENd KJjacca KHUCIOT U chneurduyeckue). XHUMHYECKHE pPEaKLuHu,
JeKaIe B OCHOBE MMPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha

cyne¢ar-uoH. Haxoxaenue ceppl m €€ COCOTUHEHHH B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COCNWHEHUSMHU Ccephbl (KUCIOTHBIC JI0XKIIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MpeA0TBPAIICHHUS.

OO6miast xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PACIPOCTPAHEHHE B MPHUPO/IE,
dusnyeckue u XuMudeckue cBorictsa. Kpyropopor azora B mpupoje. AMMHAK, ero
¢u3nyecKkue u XMMHYECKHUE CBOMCTBA, OTyUeHUe U npuMenenne. Conu aMMOHUS,
uX pU3NYECKUe U XUMHUUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHCIOTa, €€ MoJyueHue, (PU3nuecKue U XUMHUECKUE
cBOiicTBa (0OIIME Kak TMpEeACTaBUTENS Kilacca KHUCIOT U  crhenudpuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEpaIbHBIX
ya00peHni. XuMU4eCcKoe 3arpsi3HeHNne OKPYIKAIOIEH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXOM, 3arpsA3HEHHE BO3AyXa, IMOYBBHI W BOAoEéMOB). Docdop,
ajuoTpornHeie Moaudukanuu (ochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue U XUMUIECKHUE CBOMCTRA,
nosyuyenue. McnonbszoBanue pocdaroB B kauecTBE MUHEPAIbHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTepHbIE  CTENCHH  OKUCICHUS.  YTJIEepoj,  aJUIOTPOITHBIE
MOIU(UKALIUK, PACHPOCTPAHEHUE B TNpUpojae, (U3UYECKHEe U XUMHYECKUE
cBoiicTBa. Ancop6uusa. Kpyrosopot yriaeposa B npupojse. OKCUabl yriiepoja, ux
¢uznueckue W XUMHUYECKHE CBOWCTBa, JCHCTBME HA JKHUBBIE OPraHU3MBI,
MOJly4eHHWEe W TMPUMEHEHHE. JKOJOTHYECKHe MPOOJIeMbl, CBA3aHHBIE C OKCHUAOM
yriepona (IV), rumore3a rnoGanbHOrO NOTEIUNIEHUS KIMMaTa, [TAPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,



noiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO3sICTBE.

[lepBoHauanbHble NOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YIJIEBOJOPOAOB (Yyrojib, MTPHUPOAHBIA Ta3, HEPTh),
NPOJAYKTHI WX TmepepaboTku (OCH3MH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: KUpaX, OeNKaX, yriieBoJax — U uX
poauM B JKM3HM 4YeJOBEKa. MarepuaibHOE€ €JAUMHCTBO OpPraHUYEeCKUuX U
HEOPraHUYECKUX COCIUHEHHM.

KpemHunii, ero ¢usnueckue W XHUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMmeHeHue. CoenuHeHus KpeMmHHs B mnpupoje. OOmme mnpeacTtaBieHus 00
okcune kpemaus (IV) u kpemHueBoit kuciore. CUIMKAThI, UX HCIOJIH30BAHHUE B
OBITY, B IPOMBIIUICHHOCTH. BaxkHeliine cTpouTeabHbIE MaTepUalibl: KEpaMHKa,

CTEKJIO, LIEeMEHT, OeToH, *kene300eToH. [Ipobiembl 6e30MacHOro MCHOIb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

M3yudeHHe 00pa3lioB HEOPTaHMYECKUX BEILECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPHUA-UOHBI U HAOIIOJCHUE TIPU3HAKOB
UX TPOTEKAHUsS], ONBITHI, OTpaKalIHUe (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),
O3HAaKOMJIEHWE C oOpa3naMu XJOPUAOB (TaJOT€HUJIOB), O3HAKOMIICHHE C
oOpaslamu  cepbl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPHUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKHX CBOMCTB
pa30aBiIEeHHOI CEPHON KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
MOH W HaOIIOJICHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYEeCKUMU
cBOMCTBaMU a3oTa, (ochopa M HX COEAMHEHUH (BO3MOKHO HCIIOIb30BAaHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBHIX U (HOCHOPHBIX ya0OpeHui, MoaydeHue,
coOupaHue, pacrno3HaBaHME€ M HU3YYCHUE CBOWCTB amMMUaka, IIPOBEJICHUE
KaueCTBEHHBIX PEakiMii Ha MOH aMMOHHS U ¢GochaT-uOH U M3yUYCeHHE MPU3HAKOB
UX IPOTEKAHMS, B3AMMOJACHUCTBHE KOHLIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB), U3y4EeHUE MOJIeIIen
KPUCTANIMYECKUX PEmETOK anmasa, Tpadura, ¢yiepeHa, O3HAKOMIICHHE C
poLeccoOM  aACOpPOIMM  PACTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOra3a, MoJyuyeHHUe, coOOMpaHue, pacro3HaBaHWE U W3YUYCHHE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX PEAaKIMi Ha KapOoOHAT U
CUJIMKAT-MOHbl U H3y4YCHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEW CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 1o reMe «BakHelnme HeMeTaJuIbl 1 UX COCIUHECHU.

MeTaJsibl U MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU



ux nosioxeHus B llepuommueckon cucreme xumuyeckux siemeHtoB . U.
MenpneneeBa u ctpoeHus aToMoB. CTpOoeHHE MeTauIoB. MeTtajumdeckas CBsi3b U
METAJUIMYECKAS] ~ KPUCTAUIMYECKAss  PEIETKA.  JJIEKTPOXUMUYECKUH  pAl
HaIpsHKEHUH MeTauioB. @U3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OOmue
CcrocoObl mMonydeHuss MeTaiioB. [loHsTHE O KOpPpO3WM METauIOB, OCHOBHBIE
CHocoObl 3almUThl UX OT Koppo3uu. CruaBbl (CTallb, YYIYH, AIOPAJIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[IlenouHble MeTAIIBL: IOJIOkKEHUE B [leproandeckoi cucreMe XMMHUYECKUX
anemeHToB JI. M. MeHneneeBa, CTpO€HHME UMX aTOMOB, HAaXOXJIEHUE B MPUPOIE.
du3znyecKre U XUMUYECKHUE CBOMCTBA (HA MpUMepe HATpus U Kanus). OKCHIIbI U

TUAPOKCUABI HaTpud W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COEIMHECHUM.

IllenoyHO3EeMENBHBIE METAIBl MAarHul W KaJbIUM: IIOJOXKCHHE B
Ilepnoguueckon cucreme xumuudeckux dneMeHToB [[. MI. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJeHUE B Ipupoae. Pu3ndeckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxnHelmue coequHeHHs KalblUs (OKCHUI, TUIAPOKCHUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AJIFOMHUHUI: TIOJI0)KEeHUE B [lepronueckor cuCTEME XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxOXIEHHE B Ipupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHMUSL.

Kenezo: monoxenue B [lepnoanyeckoit cucteMe XUMHAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoe€HHE aTOMa, HaXOXJAEHUE B mpupoac. Pu3nyeckue Hu
XUMHUYECKHEe CBOMCTBa jkene3a. OKcuabl, rujgpokcuabpl U comm kene3a (II) u
xene3a (III), ux coctas, CBOWMCTBA U MOIYUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMM METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCITOJIP30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJIbLIUS W HATpUsi C BOJOM (BO3MOXHO UCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
UCCJIEJOBAHUE CBOMCTB KECTKOW BOJIbI, MpOLIECCAa TOPEHUS KENE3a B KUCIOPOIE
(BO3MOKHO ~ HCIIOJIb30BAHUE  BHJCOMATCPUANIOB), TMPU3HAKOB  MPOTEKAHHS
KAUECTBEHHBIX PEAKLIHUI HA HOHBI: MarHus, KaJblIMs, AIFOMAHUS, [IUHKA, JKeJie3a
(I1) u xenesza (I11), meau (1), HabmroaeHUE M ONMKMCaHUE TPOILIECCOB OKPAIIMBAHUS
IJJaMEHU HWOHAMU HaTpus, Kalus U Kaublusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeJOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCH]IA ATFOMHHHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxneinmme
METAJUIbl U KX COCTMHEHUS».

XUMHA U OKPYKAKOIIAA Cpeaa

Bemectsa u Marepuasibl B IIOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoiib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.



XHUMHUYECKOE 3arpsA3HEHHUE OKpY’Kawmied cpeabl (mpeAenbHas JOMyCTUMAast
KOHIIeHTpalus BeniecTs, najgee — [1JIK). Ponb xumuu B pelieHun 3KOJIOTMYECKUX
npoosieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnuie ceasu

Peasmmszanpss MeXnpeIMETHBIX CBS3€W IPU W3YYEHHH XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK Y TOHATHUH, SIBISIOIUXCS CUCTEMHBIMH I OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O I[UKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIM (PakT, rumoresa, 3akKoH,
TEOpUs, aHalu3, CHUHTE3, KiIacCUpUKALMs, MNEePUOIUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJENb, SBICHHE, MNapPHUKOBBIN
a3 deKT, TEXHOIOTHS, MAaTCPHAIHI.

@dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TOMNbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUN 3apsiji, MPOBOJAHHKH,
MOJMyIPOBOJHUKH, JTUAJIEKTPUKH, (HOTOIIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢ortocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEpPAIbHBIE
yAOOpEeHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE MCKOIIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTHTAlOTCSI B X0Ji¢ OOy4YeHHS XMMHUM B €IUHCTBE Y4YeOHOU U
BOCIIMTATEIHbHON JIEATEITPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHA POCCUHUCKUMU
COIMOKYJbTYPHBIMA W JYyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TNPUHATHIMH B
oOIiecTBe MpaBWUJIaMH M HOPMaMH TOBEAEHUS W CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COITUATHM3AINH 00YJarOIINXCSI.

JIMdHOCTHBIE  pe3yJbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaromUXCs
PYKOBOJICTBOBAThCSl CHCTEMOW TIO3UTHMBHBIX IIEHHOCTHBIX OpHEHTAMM U
pacIiIMpeHne OmbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY
U HAyYHOMY HACJICIMI0, TOHMMAaHMs 3HAYCHUS XUMHUYCCKOH HAyKH B JKHU3HHU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HH(MOpManuen o



NEPEAOBhIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COLUMAIBHBIX HOPMaxX M TMpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOH,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOM M JAPYrUX  BHJAX
NESATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHON JEATENbHOCTH TMpPU
BBITIOJTHEHUHU Y4Y€OHBIX, TO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpoIlecCe DITOM YUYEOHOM NESITEIHbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEJEHHWE M TMIOCTYNIKM CBOUX TOBAPUILEH C TMO3UIUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUSI MOCIIE/ICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUS

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XMMHYECKOW pPEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM WU COCTABIISIONIUE
OCHOBY JJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMUH, HEOOXOJMMBIE IJi1 OOBSCHEHUS HAOII0/IaeMbIX MPOIECCOB U SIBICHUI,
MMO3HABATEIbHON, MH(POPMAITMOHHOM W YUTATENBCKON KYJIbTYpHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHON paOOThl C YYEOHBIMH TEKCTaMH, CIIPABOYHOMU

JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYCCKUMHU CpEJACTBaMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHWIO W TIO3HAHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHHWIO, MPOEKTHOM H  HMCCIENOBATEIHCKON
JESITEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH W ypOBHSI OOydYeHHUS B
JIAIbHEHIIIEM;

4) hopMHpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KW3HH, OCO3HAHWE TOCIECACTBHA W
HENPHUATHE BPEIHBIX MPUBBIYCK (YIOTPEOJICHHSI ATKOTOIS, HAPKOTHUKOB, KYpEHHS),
HEOOXOJIUMOCTH  COOMIOJICHUS] MpaBuUi OE€30MAaCHOCTH TMpU  OOpallleHUuH ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY M pPEaTbHOU KU3HHU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHUYCCKOMY M3YUYCHHUIO TTpodeccHii U Tpya pa3aIudHoro poja,
YBOXEHHE K TPyAYy M pe3yjbTaTaM TPYIOBOW AESITEILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BHIOOD
WHINBUYAIbHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH,
yCHenTHoW npo(ecCHOHaTbHON AESTETPHOCTH U PA3BUTHS HEOOXOAUMBIX YMECHHM,
TOTOBHOCTh aIalITHPOBATHCS B MPOGECCUOHATBHOU CPEIC;



6) 3K0JIOTHYeCKOT0 BOCITUTAHUSI:

HKOJIOTHYECKH I€JIECO00pa3HOEe OTHOIICHHE K NPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBaHUS, MIOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3zomacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3ruecKoMy W TICUXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHMUS
npaBuI 0€30I1aCHOTO MOBEJEHUS ITPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIIUsX,
YTPOXKAIOIIKNX 3JI0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4yaeMble MPU U3YUYEHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH NPUPOJIHON CPEIOn, sl MOBBIICHUS
YPOBHSI  DKOJOTMYECKOW  KYyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIEM M IMyTEeW WX PEIICHHS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeAMETHBIX pe3yJbTAaTOB BBIJICIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATHUS (3aKOH, TEOopus,
MIPUHITUTI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU U3 ATUX MpeaMETOB (HOPMHPOBATH IMPEACTABICHUE O IEIOCTHON
Hay4YyHOU KapTHHE MUpA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (ITO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC), KOTOphIE 00€CTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NEATEINbHOCTH.

Io3naBaTebHbBIE YHHBepcaJIbHbIE yueOHbIe

peiicrBus bazoBble Tornyeckue 1eicTBU:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIILIICHHUS] MPU OCBOCHUU
3HAHUW: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIIOJIB30BATh
HNOHSATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SIBJICHUI, BEIOUpPATh OCHOBAHUS U
KpUTEpUH [JIs1 KJacCU(PUKAIMM XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHil,
YCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, 110 aHAJIOTUN),
JenaTh BBIBOJBI M 3aKJIFOYEHNS;

YyMEHHE TMPUMEHAThH B TIpollecCe€ TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CHMBOJIMUECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATH IMTUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ 3JEMEHTa), XMMHUYecKas ¢opMmysna U YypaBHEHUE
XUMUYECKOW peaklu — MPU PelIeHUH Y4eOHO-TI0O3HABATEIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUI BBISBIATH M XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKKA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMT,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICACTBEHHBIE CBS3U U
IPOTUBOPEUHS B U3YyUAEMbIX ITPOLIECCaX U SIBJICHUSX.



Ba3oBble ucciaenoBarebcKne JeCTBHS:

YMEHHE UCIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI MJisi (OPMHUPOBAHMS THUIIOTE3BI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

MPUOOPETEHUE OMbITa IO IUIAHUPOBAHUIO, OpPraHU3allMd W MPOBEICHUIO
YYCHMUYECKNX OJKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3ysbTar, GOpMYIUPOBaTH 0000IIEHUS U
BBIBO/JIBI 110 pe3yJibTaTaM IMPOBEAEHHOTO OMbITA, UCCIEIOBAaHMS, COCTABISTh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOMpPATh, AHAIM3UPOBATH U HHTEPHPETHPOBATH HH(OOPMALIUIO
pa3IMYHBIX BUJIOB U (POPM MIPEACTABICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJICPKAHUS, CIPABOYHbBIC
mocobus, pecypcel WHTepHETa), KPUTHYECKH OIEHHWBATH MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO MH(POPMAIIHIO;

yMEHHE MPUMEHATh Pa3IudHbIe METOJBI U 3alpoChl IPU MOUCKE U OTOOpE
uH(OpPMAITMK W COOTBETCTBYIOIIHUX AHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7]a4 ONMPENCIEHHOTO THUITA, TPHOOPETEHUE OMBITA B
0o0JacCTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUA,
OBIIAJICHHUE KYJIbTYpPOW aKTHBHOTO HCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMpPAaTh ONTUMAIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh peIlaeMble 3aJaddl HECIOXHBIMH CXEMaMH, JguarpaMMaMu,
IpyruMu opMamMu rpapuKu U ©X KOMOUHAIIUSIMU;

YMEHUE UCIOJIb30BaTh M aHAIM3UpOBaTh B Tpolecce ydyeOHOH U
HCCIIEIOBATENLCKON EATEeIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SCTBA M TPAHCIOpPTa Ha COCTOSTHUE OKPY’KAIOLIEH NPUPOAHON
Cpelibl.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIe TeHCTBHS:

YMEHHS 3a/laBaTh BOIPOCHI (B XOJie Juanora W (WJIH) JIUCKYCCHUHU) TIO
CymecTBy  0OCyX)maemMoil  TeMbl, (OPMYIHpPOBATH CBOU  MPEIIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS MPEIJIOKEHHON 3a1a4H;

YMEHUSI  MPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJIbHOMN
ACSITENPHOCTY B YCTHBIX M TUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIUI0
pE3yJIbTaTOB BBHIMOIHEHUS XUMUYECKOTO 3KCIEpHUMEHTa (J1abopaTOPHOTO OIIbITa,
nabopaTopHOI pabOTHI MO MCCIIEIOBAHNIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABaTEIbHOM W HMCCIIEJIOBATENILCKOM  NIEATENBHOCTH TPU  PEHICHUU
BO3HUKAIOIIKUX TPoOJeM Ha OCHOBE ydéra OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuii (00CyX)aeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCWCTBMI, OIpeneseHHe KpPUTEpPUEB IO OIGHKE KadecTBa
BBITIOJTHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIE YueOHbIE NelCTBUA:



YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU NEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSTENbHOCTh, BHIOUPATh Hanbosee 3PpPpeKkTuBHbIE CIIOCOOBI peleHuss y4eOHbIX U
[IO3HABATEIBHBIX 3a/1a4, CAMOCTOSATENBHO COCTAaBIATH WJIM KOPPEKTHPOBATH
MPEJUIOKEHHBIM  aNTOPUTM JEWCTBUM NIPU BBINOJHEHUHM 33JaHUNA C YYETOM
[OJyYEHUS] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pe3yJIbTaTa 3asBICHHOM LEJIM, YMEHHE
UCII0JIB30BaTh U AHAJIIM3UPOBATH KOHTEKCTHI, IIPEIaracMble B YCIOBUH 3aJaHUM.

HHPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe nmnpeAMETHBIX pE3yJbTAaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOrO JaHHOW (¢enepaibHOM pabodeil mporpaMMon,
BBIJICJIIOT: OCBOCHHBIE 00YYaIOIMMUCS Hay4YHbIEC 3HAHUS, YMEHUS U CIIOCOOBI

NnercTBUM, crnenuduueckue g IpPEeAMETHON  o0nacTu  «XHUMHUS», BB
NEATENIBHOCTY 1O IIOJAYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEPHpPETALUH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy o0ydenus B 8 kyiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccudukanus peakiuii: peaxiuu
COCIVHEHUs, PEaKUUU PAa3JIOKEHUs, pEaKUuyd 3aMElICHUs, peaKuuu
0oOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU AP (EKT peakiinu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaaAUYC
aToOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HEIOJIApHAas KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHWOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(IpolieHTHAasi KOHIICHTpAIUs) B pacTBOpPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX IOHATHUH U
MPUMEHATH 3T MOHITUA MPU OMUCAHUU BEIIECTB U UX IPEBPAILLCHU;

e HCIMOJBH30BaTh XHWMHUYECKYI) CHMBOJHMKY JUIsl COCTaBJICHHS (HOPMYT
BEIIECCTB U YPAaBHEHUN XUMUUYECKUX PEAKIIHM;

e ONpEAeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHMSIX,
CTENEHb  OKHUCIICHUS  JJIEMEHTOB B  OWMHApHBIX  COEIUHEHHUSIX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEAMHEHUHN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBs3M (KOBAJICHTHAas W HWOHHAs) B
HEOPTraHUYECKUX COCINHEHUSAX;

e packpeBaTh cmbica Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX IOJOXeHHUs B llepuomnueckoin cucreme,



3aKOHOB COXpPAaHEHHUS MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHa ABOTaapo;

e OINKCHIBATh U XapakTepu3oBaTh TabmuuHy ¢Gopmy Ilepuoanueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OoJbIIME TEPHOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepmomuueckass cucteMa XuMU4deckux odnmemeHtoB J[. .
MeHzeneeBay € YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB

XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00IIee YnciIo 3JIEKTPOHOB
U pacrpeieNIeHHe UX 0 JICKTPOHHBIM CJIOSIM);

e KJIACCU(PUUUPOBATh XMMHYECKUE HJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B pEaKIUU
BEILECTB, N0 TETIOBOMY 3D PeKTy);

e XapakTepu30BaTh (ONUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIAsd OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKHUX [MPEBpaAIlCHU B
Pa3IUYHBIX YCIOBHUSIX;

e BBIUHCIISITH OTHOCUTEJNBHYIO MOJEKYJSIPHYHO M MOJIAPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

e TMPHUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIIBHON AESATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, 0000IIEeHHE, CHCTEMAaTH3allui0, KIacCH(pHUKAIUIO,
BBISIBIICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — IJI1 M3Yy4YEHUs CBOICTB
BEIIECTB W XHUMHYECKMX PEAKIHUM, ECTECTBEHHO-HAyYHbIC METOJbI
MO3HAaHUA — HAONIOACHUE, WU3MEPEHHUE, MOJIETUPOBAHHME, IKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

e CIIEIOBATh  NpaBWJaM  I[OJb30BaHUSA  XUMHYECKOM  TOCYyIOW U
nabopaToOpHbIM 000pY/IOBaHHEM, a TakXKe TMpaBHiiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB MO TOJYYCHHI0 U COOUpPaHUIO
ra3oo0pa3HbIX BELIECTB (BOJAOpPOJAa M KHUCIOPOAA), HPUTOTOBJICHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMUUYECKHE  DKCIIEPUMEHTBHI  TIO
pPacro3HaBaHUIO PACTBOPOB HIEJIOYEH U KUCIOT C MOMOIIbIO MHAMKATOPOB
(makmyc, heHondraniend, METUIOPAHK U JPYTHUE).

K xonIy o0ydeHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XHMHUYECKMX TMOHATHH: XUMHUYECKUN

AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHWOH, IPOCTOE BEIECTBO,



CJIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 deKT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAS] IUCCOLHALMSA, PEAKIUA HOHHOIO
oOMeHa, Karauu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble W
HeoOpaTUMBbIE peaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHUE UM  BOCCTAHOBJICHUE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUIMYEeCKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEAaKUWH, MPEIeIbHO JOIMyCTHMas
koHueHrpanus [1J1K Bemecrtsa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTH ATU TOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUMH;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJIEHHS (HOpMYJ
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIVMHEHUAX PA3IUYHOTO COCTaBa, IPUHAIJIEHKHOCTH BEUIECTB K
ONpeaenéHHOMY KJacCy COEIMHEHHH Mo (opmyliaM, BUI XUMUYECKOH
CBA3M (KOBaJEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEJIMHEHHUSIX, 3apsj MOHA [0 XUMHUYECKOW (opMyJie, XapakTep Cpenbl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUW, TN KPUCTALTAYECKOU
PEETKY KOHKPETHOTO BEUIECTBA;

packpsiBath cMbIci [lepuomnueckoro 3akonHa J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: ONUCHIBAaTh W XapaKTepU30BaTh
tabnuunyo (opmy Ilepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynma (A-rpynma)» M «mnobodyHas
noarpynmna (b-rpynma)», manbsie u OOJbBIIME MEPUOIbI, COOTHOCHUTH
0003HayeHusi, KOTOpblE HMEIOTCA B NEPHUOJUYECKON Taldiauue, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sApa, oOIiee 4YUCIO DJICKTPOHOB H
pacrpeieieHue HMX [0 3JEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npejesax MajblX MEePUOAOB U INIABHBIX MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIUPOBATH XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYACTBYIOUIUX B PEAKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEeHEH OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIKME U CHEHM(PHUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIKHCAHUE
OpUMEpaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUK;



COCTaBJIAATb  YPaBHCHHA BJICKTPOJ'H/ITI/I‘-IGCKOI\/JI Aucconuannm KHUCIIOT,
1IeJa04en u COJ'IGﬁ, ITOJIHBIC 1 COKpaHléHHBIG YPaBHCHUA pCaKHI/Iﬁ HOHHOTI'O

oOMeHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIONINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3INIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHYECKHX TIPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIISATh OTHOCHUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEHTa 1o (dopMyIie
COEIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHHUIO XUMHYCCKOW PEaKIIHH,

coOn0JaTh  MpaBWja  MOJb30BaHUA  XMUMHYECKOM  TOCYIoMl |
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXe TMpaBujia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB MO TMONYYCHUIO U COOWMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TMOJTBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noaua-, kapOonar-, docdar-, cunamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUSI W HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICTUTEIBHON JIEATETbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATH3aIlii0, BBISBICHUC
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — 11 M3Y4YEHUS CBOWCTB BEIECTB U
XUMUYCCKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOAbl IO3HAHUS —
HAOO/IeHUE, M3MEpPEeHHEe, MOJACIUPOBAHUE, IKCIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnyecTBO 4acoB
DJIEKTPOHHbBIE
No Hanmenosanne pasienon i rem| B Kontpoasn | IIpakTnueckue (undpposLIe) Hcnoab3oBanue
) pasi cero ble padoThl | padoThI P o0opynoBaHus
/| mporpaMMbl 0bpasoBaTetb  |jeprpa «Touka
H bI¢ peCypcbl  |Pocra»
Pazgea 1. [lepBoHayaibHbIe XMMUYECKHUE MTOHATHS
bubnuoTeka
XuMus — BaxkHas 00J1aCTh
o HOK
1.1 €CTECTBO3HAHUSI U MPAKTHYECKOM 5 2
https://m.edsoo.ru
JEATEIbHOCTH YEJIOBEKA | 7§41837¢
Jatuuk
EH6HHOTeKa TeMHepaTprKTepM
1.2 15 1 LIOK 0 JIaT4MK),
BemectBa 1 xumuyeckue https://m.edsoo.ru/
peakiuu 7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiinne npeAcTaBUTeIM HEOPraHUYECKUX BelleCTB
bubnuoteka [Tpubop ans
2 1 B03ny. KI/IC.HOpOIl. HOHHTHG 06 6 HOK Ol'[peI[eJ'IeHI/ISI
' OKCHIax https://m.edso0.ru COCTaBa BO31yXa
[ 7f41837c¢
bubnuoreka
2 Bonopona.Ilonarue o kuciorax u g 1 ILHOK

COJIAX

https://m.edsoo.ru/
7f41837c
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Bona. PactBopsl. [lonstue 06

bubaunoreka
LHOK

2.3 5)
OCHOBaHHUAX https://m.edsoo.ru/
7f41837¢c
Hatuuk pH,
no03atop oobeMa
KHUJIKOCTH,0I0peTKa,
bubnuoTeka
JTATYUK
OCHOBHBIC KJIaCCHI [HOK
2.4 . 11 TEMIIEPATYPbI
HEOPTraHUYECKUX COEIUHEHUN https://m.edsoo.ru/ .
7f41837¢ TJIATUHOBBIM,
JaTYUK JTaBJICHMUS,
MarHuTHas
MeIaiKa.
Hroro mo pazneny 30

Pa3znen 3. [lepuoauuecknii 3axon u [lepuoauveckas cucrema xumuueckux jiemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu

ITepuoguueckuii 3aKOH U
Hegnofmqecxaﬂ cucreMa Bubmorexa OK
3.1 7 https://m.edsoo.ru/7f41
XAMUYECKHX djieMeHToB J[. 1. 8 37¢
Mengene-eBa. CTpoeHue aroma
JaTauk
TEeMIIepaTypbl
bubnuorexa [JOK ILIaTHHOBBIH,
3.2 8 https://m.edsoo.ru/7f41 | AdTHUK
XuUMHUYECKas CBA3b. §3rc TeMICpaTypbl
OxucauTensHO Tep MOTIapHET
BOCCTAHOBUTEJIbHBIE PEAKIIMHI =
bu6mmoreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41
8
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bu6mmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
8
OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME 68 4 >
9 KUIIACC
KoauvecTBo 4acoB JJIeKTPOHHBIE
(undpossie) HUcnoab3oBanue
Ne HanmeHoBanue pasjaeioB U TeM Konrtpo IIpakTHye
o0pa3oBaTe/ibHbIE o0opynoBaHust
n/n NMPorpaMMbl Bcero JI bHbIE cKHe pecypebi uentpa «Touka
padoThI padoThI PocTay
Paznea 1. BemecTBo U XuMHYecKHe peakiuu
n o but6mmoreka [{TOK
OBTOPEHHE U YIIIyOJIeHUE 3HAHUI
1 OCHOBHBIX Pa3/elIOB Kypca 8 Kiacca ° M sl el
4 1a636
[Tpubop s
WJLTIOCTPALIMH
3aBUCHUMOCTH
1.2 4 CKOPOCTH
but6mmoreka [{OK XUMHYECKON
OCHOBHEBIE 3aKOHOMEPHOCTHU https://m.edsoo.ru/7f peaKIyu OT yCJ‘IOBI/Iﬁ
XUMHYECKUX PeaKiui 4 12636
Jatuuk
13 8 1 bubmuotexa [JOK TEMIICpaTypbl
DNEeKTPOIUTUYECKAS IUCCOLUALINSL. https://m.edsoo.ru/7f TJIATUHOBBIN
XUMHYECKUE PEAKIIMU B pacTBOPAX 4 1a636
Hroro no pazneny 17

Pa3nea 2. HeMeTaJILI 1 UX COeINHEHUS
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Anmnapat st

IPOBECHUS
OO01mmas XxapaKTepruCTHKa XUMUIECKUX BH6J_IHOTeKa HOK XUMHYECKHUX
2.1 anemenToB YIIA-rpynmsr. [anoress: 4 hitps://m.edsoo.1u/7f | nponeccos (AITXP)
4 1a636
Anmnapar i
IPOBEICHUS
OO0mmas XxapaKTepuCTHKa XUMUIECKIX Butmmoreka LIOK XUMHUYECKHIX
2.2 snemeHTOB Y 1 A-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f4 | peakumii (AIIXP),
COCTUHEHHUSI 1a636 npudop Ans
MOJTyYEHUS Ta30B
i anmnapat Kumnma
Tepmopesuctop -
HBIA TaTYUK TEM -
nepaTypsbl, TaTIUK
pH, natuuk smex -
OO6m1ast XxapakKTeprUCTUKA XUMHYECKUX Bu6moreka LIOK IPOIPOBOIHOCTH,
2.3 a51eMeHTOB Y A-rpymisl. A30T, Gpocdop u 7 https://m.edsoo.ru/7f4 AITApAT 111 TIPO -
X COCHHOHMA 12636 BEJICHUS XUMUYE -
CKHMX pEaKLH
(AITXP), maruur -
Hasl MeIIajka.
OO01mas XxapakTepruCTUKa XUMUIECKIX bubmnoreka [JOK
24 anemeHToB 1Y A-rpynnel. Yraepoa u 8 https://m.edsoo.ru/7f4
KPEMHUU U UX COCUHECHUS 1a636
Hroro mo pazneny 25
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoxka Kontpoubnsbie | IIpakTnueckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumun. Poap XumMuu B KU3HA 1 bubmuorexa [JOK
yesnoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 [TonsTHe o MeToAax MO3HAHUS B XUMUU 1 brbmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuiia
3 paboTHI B 1a00paTOPUU U IPUEMBI 1 bubnmnorexa [JOK
oOparteHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM»
Yucteie BemecTBa U cMecH. CrocoObl bu6nuorexa [JOK
4 . 1
paszeneHus cmecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
) «Paznenenue cmeceii (Ha mpumepe 1 bubmmorexa [JOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBAPEHHOU COJIN)»
bu6nuorexa [JOK
6 ATOMBI H MOTEKyJIb! 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 1 bubmmoreka [JOK
(CUMBOJIBI) XUHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U COXKHBIE BElIECTBA 1 brbmmorexa [OK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSHCTBA COCTAaBa BEIIECTB.

bu6mmoreka [IOK
10 X eckast o a. BanentHoc
HMICCKas (popMyn HICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTHOCHTEIIbHAS aTOMHAs Macca. bubnuoreka [JOK
OTtHOocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHAYECKOTO bubnuoreka [JOK
3JIeMEHTA B COCAUHCHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. bu6mmoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Ou3nUecKue U XUMHUYCCKHE SBJICHUS. bu6mmorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBus NPOTEKAHUS bu6nuoreka IIOK
15 N
XAMUYECKHAX PEAKIINHN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MacChl BEIIECTB. bu6muoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust koaudecTBa, Macchl
17 BEIECTBA [0 YPABHCHUSIM XUMHICCKUX bubmorera [JOK
. P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XMMHYECKAX peaKinii
18 (coenuHeHuUs, pa3IoKCHUS bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoOneaucT. O000IIEeHNE U Bubmaorexa IJOK
’ . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIls 3HAHUI
20 Konrtponsnas padora Nel no reme bu6nuoreka IIOK
«BellecTBa 1 XUMHYECKUE PEAKLIUD) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmech razon. CocraB bu6mmoreka [JOK

Bo3ayxa. Kucnopoa — snemMeHT u

https://m.edsoo.ru/ff0d448e
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npocrtoe BemecTso. O30H

dusznueckre U XUMUYECKHE CBOMCTBA

bub6mmoreka [JOK

22 KHCIIOPOA (PCAKIIHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
Crioco0BbI ITOAYyYEHHST KUCIOPOaa B
23 j1abopaTopuu zqu iui OMI:IIJ_IHeHzIOICITI/I bubmnorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHue kuciopoa
TemnnoBoit 3¢ ekt XuMuueckoi
peaKkuuu, MOHATHE O bu6mmoreka [JOK
24
TEPMOXMMHUYECKOM YPAaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HeThb, Yroab U METAH).
25 3ar HBHeI—EI/qu];OS o a, CII0COOBbI Zro bubmmorexa TIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpaxtryeckas padora Ne 3 mo teme
26 «l?lon eHHe 1/12061/1 aHHe KUCIOpoaa bubmmorexa [TOK
yi N p posa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €r0 CBOMCTBY»
97 Bopopon — sneMeHT 1 IpocToe bubnnorexa LIOK
BelecTBO. Haxoxaenue B nmpupoae https://m.edsoo.ru/ff0d4dd0
28 ®Ou3nUeCcCKUe U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KUCIOTaX U COIIX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI osryueHust BOAOpoia B bu6nuorexa IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtryeckas padora Ne 4 mo teme
P P bubmuoreka [JOK
31 «ITomydenne u cobupanue Bo10poa,

M3y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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MounsipHbiii 00BEM ra3oB. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienuss 00b€Ma, KOJIUYECTBA
33 BEIIIECTBA T'a3a MO €ro U3BECTHOM bubmorera [JOK
0 MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra3oB 10
34 ABHEHHUIO pEeaKIIMy Ha OCHOBE 3aKOHA bubmorera [JOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B
35 DOu3nvecKre 1 XUMUYECKHUE CBOMCTBA bubmuoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [TonsiTue 06 bubnuoreka [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputenn. HaceieHanie
37 u HCIfaCBIHl:HHI)IG aCTBOPBI bubmorera [JOK
PACTBOPEL https://m.edso0.ru/ff0d5bA40
MaccoBas 1011 BeIlIeCTBa B pacTBOpE
IIpakTryeckas pabora Ne 5 o Teme
38 «ITpuroroBiieHHE paCTBOPOB C bu6nuoreka [IOK
OnpeeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA
39 Konrtponsnas padora Ne2 o treme bu6nuoreka IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTaB, KiaccupuKaIus, bubmuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUSA: cOCTaB, KiIaccupuKams, bub6mmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XuMHYECKHE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccuduxarms, bubmunorexa LIOK
44
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue U XMUMUYECKUE CBOMCTBA bu6nuoreka IIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéIi) IOJI )eHI/ISI XHMI/IqZIc)KHe bubmorexa HOK
Ny JHCHI, https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTnueckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
48 I'enernueckas cBs3b MEKy Kilaccamu bubnuoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O00011eHre U CHCTEMATH3AlIs 3HAHUI
m I https://m.edsoo.ru/00ad9ch?2
Konrtponsnas padora Ne3 o reme
50 "OCHOBHEBIC KJIaCChl HCOPTAaHUUCCKHX bubmmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCAUHCHMI
[TepBbie MOMBITKY KIacCHPHUKAITUT
51 XUMHUECKHUX 3JIeMeHTOB. [loHsTHE O bubsmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX JJIEMEHTOB
[Iepuoanueckuii 3aK0H U
bu6mmoreka [JOK
52 [leproanueckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. Y. MenaeneeBa
bu6moreka [JOK
53 [Teproapl, TpynIIbI, TOATPYIIITHI 1

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

bubmunoreka LIOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
Ctpoenue 31eKTPOHHBIX 000JI0YeK
. bubmuoreka [JOK
55 aToMOB 3JieMeHTOB [lepnoauueckoit
https://m.edsoo.ru/00ada6bc
cucteMsl [. 1. MenaeneeBa
XapakTeprucTuKka XUMUIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuUTHs Hayku U paktuku. /1. U. bubmuorexa [JOK
MeneneeB — y4€HBIH, IEAATOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepBHbIil ypok. O000IICHNE 1
58 CI/ICTEMB.TI/ISZ pI/I}I 3HaHPII>I'Iu / bubmorexa HOK
. a https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
Kontponbnas padota Ne4 o teme
59 «Ctpoenne aroma. XUMHUYECKAsl CBS3b bubmorexa [TOK
P . ) https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepouHas paboTa
DNEeKTPOOTPULIATEIBHOCTh AaTOMOB bubnuorexa LIOK
60
XUMHUYECKUX IJIEMEHTOB https://m.edso0.ru/00adaab8
61 HNonnas xumuyeckas CBsi3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nossipHasi XuMA4deCKas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HemonspHas XuMU4ecKas bubmuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuorexa [JOK
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https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
66 OKMCIIUTETU U BOCCTAHOBUTEIIH 1 httos://m.edsoo.ru/00adb076
PesepBHeliil ypok. O6001IeHNE U
67 CI/ICTI::MaTmZp ust 3H3HI/II§H 10 TeMe 1 bubmorexa TOK
5 https://m.edso0.ru/00ad9ch2
«Ctpoenne aroma. XUMHUYECKas CBS3b)
68 PesepBHblil ypok. O60011eH1e n 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5 4
[TPOIT'PAMME
9 KUIIACC
KoanuecTBo yacos JJIeKTPOHHbBIE HU(PPOBLIE
Ne o0pa3oBaTe/bHbIE PeCypchl
Tema ypoka Kourpoasbnsie | IIpakTnyeckue
n/n Bcero
padoThI padoThI
Ilepnonnueckuil 3aKoH.
1 Ilepuoauueckas cucrema 1 bub6nuoreka [IOK
XHMHUYECKUX djieMeHToB /I, M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMHUUYECKHX AJIEMEHTOB 1 bubmorera [JOK
N https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB
Knaccudukanus u HOMeHKIaTypa bubnuorexa [JOK
3 1
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMU4YeCKON CBS3U U THUIIBI 1 bu6mmoreka [{OK

KPUCTATININICCKUX peIHéTOK

https://m.edsoo.ru/00adbac6
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Konrponsnas padora Nel o teme

5 «IToBTOpeHue U yriybneHue 3HaHHUMA
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay
6 Knaccudukanus xumMmuaeckux bubnmnorexa [JOK
peaKuui 1o pa3JIuyHbIM MPU3HAKAM https://m.edso0.ru/00adbch0
IToHsiTHE O CKOPOCTH XUMHUUYECKOU
7 eaknud. [ToHsITHE 0 TOMOIr€HHBIX U Bubmorexa TOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITUIX
IMoHsATHE O XMMHUYECKOM PAaBHOBECHH.
8 DakToOpLI, BIUAIOLINE HaIzJKO OCThb bubmmorexa HOK
PBI, _ m p https://m.edsoo.ru/00adc28c
XUMHUYECKON PEeaKIMH U TIOJI0KEHUE
XUMHUYECKOTO PABHOBECHS
9 OKuCINTENBEHO-BOCCTAHOBUTEIIEHBIE bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIIUTHYECKON
10 mucconuanyi. CUIbHBIE U CIIa0bIE bubmorexa [JOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHbie ypaBHEHHS PEAKIIAA bubmorexa HOK
M peaxit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHI B CBETE MPEICTABICHUN Eubmorexa HOK
pv https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUIECKON JUCCOITUAITTI
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 [IPEeACTABIIEHNI 00 Bubmorexa [TOK
p . https://m.edsoo.ru/00add8bh2
AJIEKTPOJIMTUICCKOU TUCCOITUAITTT
14 ITonsTHE O TUIPOIN3E COJICH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMAaTU3AIHS bubnuoreka [JOK

3HAHUU

https://m.edsoo.ru/00addd12
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[TpakTuyeckas padora Ne 1.

bu6mmoreka [JOK

16 «PerieHue skcriepuMeHTaIbBHBIX
p https://m.edsoo.ru/00addbfa
3a1a49»
Kontponbnas pabota Ne2 o teme
17 «DIIEeKTpOIUTHYECKAS JUCCOIAALIIS bubmmorexa HOK
p ) https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIMH B PACTBOPAX)»
Oo6as XapaKTEPUCTUKA
18 raJIOr€HOB XI/IMI/I‘IGCEI/IC CI;OP'ICTBa bubmnorexa [JOK
) https://m.edsoo.ru/00addfe2
Ha TIpUMeEpe XJIopa

19 XnopoBogopoa. CosisiHast KUCIOTA, bu6mmoreka [JOK

XMMHYECKHUE CBOMCTBA, IIOIyUEHHE,
y https://m.edsoo.ru/00ade104
MpUMEHEHNE
[TpakTudeckas padora Ne 2 mo Teme
20 «ITonmy4yeHne CONTHON KUCIOTBI bubmmorexa LIOK
YHCHHE CoI ’ https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIUN, €CIU OJJUH U3 Enbmiorexa OK
p ’ https://m.edsoo.ru/00ade488
pEareHTOB JIaH B U30BITKE

29 OO01mas xapakTepuCcTHKa dJIEMEHTOB bubnnoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.

93 Haxosxnenue cepsl u eé bubmuoreka [JOK
COEIMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPhI
CepoBoiopoj1, CTpOEHUE, bubnuoreka [JOK

24 .

($U3UYEeCKHEe U XUMUYECKHE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTa,
. bubmuoreka [IOK
25 (bu3HYecKre U XMMHUYECKHE CBONCTBA,

MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHUYECKUE DPEaKLUH, JIEKAIIHUE
B OCHOBE IIPOMBILIIEHHOTO
cnocoba  MOJNy4YeHHs  CepHOMU

bubmuoreka [IOK

26
KHUCJIOTBI. https://m.edso00.ru/00adec8a
XUMHYECKOE 3arpsi3HEHUE
OKpYKaroIIe Cpeabl COCTUHEHUSIMU
CephI

97 Brruucnenne MaccoBo# JOJIM BBEIXOa bubmuotexa [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a

28 O6mmas XapaKTEPUCTUKA DJIEMEHTOB Bu6mmorexa IIOK
VA-rpynmsl. A30T, pacnpocTpaHeHHe
B Npupo/ie, GU3NIecKue u https://m.edsoo.ru/00adeeab
XMMHUYECKHUE CBOMCTBA
AMMHak, ero ¢puznyeckue u

29 XUMHYECKHUE CBOMCTBA, MOJIyYCHUE U bubmorexa LHOK

> HOY https://m.edsoo.ru/00adf004
MpUMEHEHNE
[TpaxTnueckast padora Ne 3 o Teme
30 «[Tony4yenne aMmmMuaka, U3y4eHUE ero bubmmorexa [JOK
. ye » YA https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KUCIOTa, € pusnueckue u bubmmoreka [IOK
XUMHUUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATHHBIX

32 ynobpenuit. XumMmuueckoe bubmorexa HOK

) . https://m.eds00.ru/00adf518
3arpsi3HEHHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxcun hochopa (V) u
dop docgopa (V) bubmuoreka [JOK
33 dbocdopnas kucnora, puznyeckue u

XUMHUYCCKUC CBOﬁCTBa, MMOJIy4YCHHUC

https://m.edsoo.ru/00adf68a
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Ucnons3oBanue pocdaros B
KaueCTBE MHHEPAIBHBIX YI00pEHUH.

bu6mmoreka [JOK

34 .
3arpsi3HeHUe NPUPOJHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHeHIE B
35 npu Ic))zle g)mnr;eczle U XUMUYECKHE bubmorexa HOK
PHPOAC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupsl yraepoaa, ux pusndeckue u bubnmoreka [JOK
36 .
XUMHYECKHE CBOWCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHE MPOOIEMBI,
CBsA3aHHbIE C OKcUIoM yriaepoaa (IV)
37 VYroibHast KUCIOTA U €€ CONn Bubmmorexa [IOK
https://m.edso0.ru/00ae006¢
[TpakTuueckas pabora Ne 4 o Teme
38 "[losrydyeHune yriekuciioro rasa. bu6muoreka IIOK
KauecTBeHHast peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayabHBIE MOHATHS 00
39 OpTraHNYeCKHX BelleCcTBaxX KakK O Bubmaorexa IJOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIepoaa
40 KpemHunii u ero coequHeHus bubmorexa LHOK
p & https://m.edso0.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHBIX 33/1a4 IO TEME bubmmoreka [JOK
«Baxnenmme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHUS
Kontponbhas padora Ne3 mo teme
. bu6mmoreka [IOK
42 «Baxuelmme HeMeTauTbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el18
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O6H_[aﬂ XapaKTCPHUCTHKA XUMHUUCCKUX
9JICMCHTOB — MCTAJIJIOB.
Mertannuueckas CBSI3b U

bubmuoreka [IOK

43
MeTaJUIM4ecKasi KpUCTaNINYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBa
METAJIJIOB
44 XUMHUYECKUE CBONCTBA METAIIIIOB. bu6moreka [IOK
DJIEKTPOXUMHUYECKUH P https://m.eds00.ru/00ae1156
HaNpsHKeHUH METAILIOB
O61ue crocoObl NOTyYEHUS
MetaiioB. CruiaBbl. Beruncnenus mo
45 aBHEHUSIM XHMHYECKUX PEaKIINi BubmaoTexa LIOK
P P ’ https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKUT
MIPUMECHU
46 [ToHsITHE O KOPPO3UH METAIIJIOB bubsmorexa TIOK
PP https://m.eds00.ru/00ae1278
bu6mmorexa [JOK
47 eJno € MeTa
Ienotnere Merauis! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJIus https://m.edso00.ru/00ae14b2
[IlenouHo3emMenbHBIE METAILIBI — bubmuoreka [IOK
49 . .
KaIbIIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxwueriue coeTMHEHUs KalbIUs bubmorexa HOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHrE U CUCTEMATU3ALIIS
3HAHUM
59 JKEcTKOCTH BOMBI U CITIOCOOBI €& bubmuoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[TpakTnueckast padora Ne 6 1o Teme
s . bubmuoreka [JOK
53 JKEcTkoCcTh BOJIBI U METOJIBI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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bu6mmoreka [JOK

54 AnroMuHUN
https://m.edso0.ru/00aelc64

55 AMpoTepHbIe CBOICTBA OKCHJIA U bubmmoreka LIOK

TUAPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [JOK

https://m.edso0.ru/00ae1d86

57 OKcuIbl, THIPOKCHUIBI U COJIH JKETe3a bubmmoreka [JOK

(IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIIS

3HAaHUHU

[TpakTuueckas padota Ne 7. Pemenue

JKCIIEPUMEHTAJIbHBIX 3a/a4 10 TEME bubnuoreka [JOK
59 .

«Baxxnenmume MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8

COCTMHEHUS

Boruncnenus no ypaBHEeHUsIM

XUMHUYECKUX PEaKLUid, €ClIi OJIUH U3

pEareHToB JIaH B U30BITKE UITH bubnuorexa [JOK
60

COAEPKUT IpUMeCH. Beruncnenus https://m.edso00.ru/00ae1750

MaccOBOM J0JH BbIXOJIa MPOTYKTa

peakiuu
61 O000111eHrEe U CUCTEMATU3ALIIS

3HAHUHN

Kontponbnas padota Ne4 o reme
62 «Baxueume MeTauibl 1 uX

COCTMHEHUS

BemectBa u Marepuasl B bu6nuoreka IIOK
63 .

MOBCECIHEBHOM >KMU3HHU YeJIOBEKaA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE bu6nuoreka [IOK

OKpY KaroIieu cpebl

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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65 Posb xumuu B perieHun 1 bu6nuoreka IIOK
AKOJIOTHYECKUX TPOoOIeM https://m.edso0.ru/00ae4270
Pezepsuslii ypok. O6001menue u bubmuoreka [IOK

66 . 1
CHUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a

67 PesepsHsiii ypok. O600mmenue u 1 bu6nuoreka IIOK
CHUCTEMaTH3alus 3HaHUU https://m.edsoo.ru/00adb33c

68 PesepBHblii ypok. O600111€eH1E U 1 bubnuoreka [JOK
cucTeMaTn3anus 3HAaHUI https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN MPOT'PAMMBI

8 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
pesyabraTa o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
1 ITo teme: «IlepBoHauanbHbIE XUMUYECKUE TOHATUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHH: aTowm,
MOJIEKYJIa, XUMHUYECKHN 3JIEMEHT, NPOCTOE BELIECTBO, CIO0XKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOAHOPOJHAas), BaJEHTHOCTD,
OTHOCHUTEJIbHAs AaTOMHasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO
11 BEIL[ECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJISI XUMHUYECKOTO
' JJIEMEHTa B COCIUHEHUHU, MOJSIPHBIM 00BEM, XMMHYECKas peaklus,
KJacCU(pUKALUs  peakUuid:  peakuuu  COEIAMHEHUs,  Ppeakluu
pa3loXKeHHs, peaklUuu 3aMeIIeHUs, peakiuu oOMeHa, 5K30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEIUIOBOM 3(hPeKT peakunu, pacTBop,
MaccoBas J10J1s BelecTBa (IPOLIEHTHAsI KOHIICHTPAllKsi) B pacTBOpe
19 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX OHATUN U
' IPUMEHATDH ITH MOHATHUS IPU ONKMCAHUU BEUIECTB U UX MPEBPAILIEHUN
13 UCIIONb30BaTh XUMUYECKYIO CHMBOJIUKY JIJIsl COCTaBICHHS PopMyT
' BEILECTB U YPABHEHUN XUMUYECKUX pPEaKIUI
pacKpbIBaTb  CMBICI ~ 3aKOHOB  COXPaHEHUS MacChl  BELIECTB,
1.4 MOCTOSIHCTBA  COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO Y4Y€HHMs, 3aKOHa
ABoraapo
L5 ONpeNeNiATh  BAJIEHTHOCTh AaTOMOB  DJIEMEHTOB B  OWMHApHBIX
' COEIMHEHMSX
16 KJIaCCU(PUIIMPOBATh XUMUYECKUE PEAKIIUU (IO YUCIY U COCTABY
' YYaCTBYIOIIMX B PEAKIMH BELECTB, 110 TEIIOBOMY 3P HEKTY)
1.7

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MaCChI




BCIICCTB

1.8

BBITHUCJIATH MACCOBYHO JOJO XUMHUYCCKOI'O 3JIEMCHTA 110 (I)OpMy.]'Ie

COEIMHEHMUS,

1.9

BBIYHUCJIATE MaCCOBYIO JOJIIO BCIIECCTBA B PaCTBOPEC

1.10

MPUMCHATH €CCTCCTBECHHOHAYYHBIC MCTO/IbI ITIO3HAHUA — Ha6J'II-OZIeHI/Ie,
HU3MCPCHUC, MOJCINPOBAHUC, OKCIICPUMCHT (peaﬂbHLIfI u

MBICJICHHBIN )

IIo Teme: «Baxneiimue MPpEACTAaBUTCIIN HCOPTraHUYICCKUX BCIICCTBY»

2.1

PaCKphIBAaTb CMBICITI OCHOBHBIX XHMHUUYCCKHX MMOHATHH: OKCH I,

KuUCJj10Ta, OCHOBaHHEC, COJIb

2.2

OIIPCACIIATL HPUHAAJICIKHOCTD BCIICCTB K OHpCI[eJ'IéHHOMy KJIaccy

coeMHEeHui o popMynam

2.3

KJIaCCI/I(i)I/II_[I/IPOBaTB HCOPTaHNYCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (ONUCHIBaTh) O0OIIME XMMHYECKHE CBOICTBa
BEIIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPIK/1asi ONMCAHUE IPUMEpPAMHU

MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUA

2.5

IMPOIrHO3UPOBATH CBOMCTBA BENIECTB B 3aBHCHMOCTH OT HX
Ka4CCTBCHHOI'O0 COCTaBa, BOSMOKXHOCTU MPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh MpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U
1a00paTOPHEIM O0OpPYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIeHHS C
BEUIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSAMHU 110 BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IIO IMOJYYCHHUIO H CO6I/IpaHI/IIO
ra3o00pa3HbIX BElIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB C ONPEAECIEHHON MacCOBOM JOJIEM pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEN M KUCIOT C IOMOIIbIO

WHIUKATOPOB (JTakMyc, (heHondTaIenH, METHIIOPAHX U IPYTHe)

2.7

IIPOBOJIUTH PACUETHI II0 YPAaBHEHHUIO XUMHYECKOU pEaKIuu

IIo Teme: «Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux emerToB /. . MenaeneeBa. CTpoeHne aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIIHLHBIE PEaKum»

3.1

PacCKpbIBaATb CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSATHUH: AApO aToMa,

JJIEKTPOHHBIN CJOM aroMa, aToOMHas OpOUTab, PagUyC aToMma,




XUMHYCCKAdA CBA3b, IMMOJIApHAA U HCIIOJIApHAass KOBAJICHTHAsA CBA3b,
OJICKTPOOTPULIATECIIbHOCTG, HOHHAA CBsA3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(i)I/II_[I/IpOBaTL XUMHNUYCCKHEC DJICMCHTBI

3.3

OINHKCHIBATh M XapaKTepu3oBaTh TabunuHytro ¢opmy Ilepunonudeckoit
CHUCTE€Mbl XMMUYECKHMX 3JEMEHTOB: pa3IM4yaTh IOHATHS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas moarpynma (brpymma)y,

«MAaJIbIe» M «OOJIBIITHE) Nnepruoabl

3.4

packpeiBaTh cMbica Ilepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHWYECCKUX DJICMCHTOB OT HUX IIOJOXKXCHUS B HCpHOJIH‘ICCKOﬁ

CHCTEMCE

3.5

COOTHOCUTH O0O3HAUEHHUsS, KOTOpPHIE MMEIOTCS B TaOJIHIlC

«ITepnognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.1.
MeHnneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX JJEMEHTOB (COCTaB W 3apsia sijapa, oOIiee Yucio

3JIEKTPOHOB U pacrpeaesieHNe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OMpECaACIIATh CTCIICHDb OKHCJICHUSA 3JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

3.7

OIPCACIIATL BU XHUMHYECKOM CBSI3HU (KOBaJ'IeHTHaH )51 I/IOHHaﬂ) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHHA: pacTBOD,
AEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AJIEKTPOJIIUTHYECKAsT IUCCOIUAIIMS,
peaKkuuu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHUYECKOe pPaBHOBECHUE,
oOpaTuMble 51 HeoOpaTuMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE, AJIJIOTPOIHS,

aM(l)OTepHOCTB, XHUMHUYECKasd CBA3b (KOBaJ'IeHTHaH, HMOHHasi,




MeTaHJII/I‘IeCKaSI), Kpuctallin4ccKas pGIJ_IéTKa, CIlJIaBbl, CKOPOCTb

XUMHYECKOW peaKkuu

1.2

HUIITIOCTPUPOBATHL B3aNMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U

IMPUMCHSATD 3TU IMOHATHA IIPU OMMUCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPaBHEHUS JIEKTPOJIUTHUECKON TUCCOLMALIMNA KUCIIOT,
LIEJI0YEH U COJIEH, MOJIHBIE U COKPALIEHHBIE YPAaBHEHHUSI pEAaKIUiI

WOHHOTr0 0OMeHa

14

PacCKpbIBATh CYIIHOCTb OKHUCINUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MMOCPCACTBOM COCTABJICHUS SJICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.5

MPpOBOAUTD paC‘léTH 10 YpaBHCHHIO XUMHUYECKOU peakuuu

IIo Temam: «HemeTamisl ¥4 MX COeIMHEHUS» U «MeTaibl U UX

COCOAUHCHU A

2.1

XapaKTEepU30BaTh (OMUCHIBATH) 00IINE U CICIM(PUIECKUE XUMHUECKIE
CBOMCTBa TPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
IIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHMI COOTBETCTBYIOIINUX

XUMHYECKHUX PEaAKIUui

2.2

COCTaBJIATH YPABHCHUA peaKL{Hﬁ, MOATBCPIKAAOIIUX CYIICCTBOBAHNC

T€HETUYECKOM CBA3U MCKAY BCIHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

IMPOTrHO3HUPOBATH CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUH,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX

2.4

cleoBaTh MpaBWJIaM  TOJB30BAHUS XUMHUYECKOW TMOCYIOH U
1abopaTOPHBIM 000PY/IOBAaHUEM, a TaKXKe IpaBUiaM OOpaIleHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSMH IO BBITIOJHCHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB O MOTYYCHHUIO U COOMPaHHIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTh PEaKIMH, TOATBEP)KIAIOIIAE KAYeCTBEHHBIH COCTaB
PAa3IMYHBIX BCUICCTB: pacClio3HaBaTb OIBITHBIM HyTéM xJjiopuna-,
Opomun, womupa, kapOonar, Qocdar, cunmkar, cymnabdar,
TUAPOKCUANOHBI, KATUOHBI aMMOHNS, NOHbI U3YUCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

[To Teme: «Xumus U OKpy’Karoas cpeaa»

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuMmMuyeckux moHsatuil: [IJIK

BCIICCTBA; KOPPO3UA METAJIIIOB




3.2

MPUMEHSATH OCHOBHBIC OTEPAIMM MBICIUTEILHON NESITEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHUE, OO0O0OIIEeHHe, CHCTeMAaTHU3alIUIO,
BBISIBIICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3ed — I U3y4YCHUSA
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH; ECTECTBEHHOHAYUHbIE
METO/Ibl TIO3HAHUSA — HAOJIO/IeHNEe, M3MEpPEHHe, MOJICTUPOBAHUE,

IKCIIEPUMEHT (peabHbI U MBICJICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE TTOHSATHS
[Ipenmet xumuu. Poias XuMuM B )KU3HM YeJIOBEKa. XUMHUS B CUCTEME HayK. Temna
1.1 1 BemecTBa. PU3NUECKUEe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE
BEIIECTB
1 [Tousatre o MeTomax mo3HaHusa B XuMud. Yuctele BemecTsa U cmecu. CrrocoObl
' paszeneHus cMmecen
13 ATOMBI U MOJEKylbl. XUMHUYECKHE dJeMeHTbl. CHMBOJIBI XUMHUYECKHUX
' sneMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE
Xumuyeckast popmyna. BaqeHTHOCT, aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
14 IMOCTOSHCTBA  cocTraBa  BemiecTB.  OTHOCHTEIbHAs  aTOMHas  Macca.
' OtHocHTeNbHAsA MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMHYECKOTO AJIEMEHTA
B COCAUHECHUHN
KonmnuectBo BeniectBa. Mosb. MosipHas Mmacca. B3auMoCBsI3b KOTMYECTBA,
1.5 MAacchl U YHcia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuétel mo popmynam
XHMUYECKHX COCAUHCHUM
DuU3NYECKHEe U XUMUYECKHUE SBJIICHUSI. XUMUYECKasi peakius U €€ Mpru3HaKH.
1.6 3aKOH COXpaHEeHHsI MaCcChl BEelIEeCTB. XuUMHUUecKue ypaBHeHus. Kinaccuduxarms
XUMHYECKUX PeaKIuil (COSTMHECHHUS, PA3I0KEHISI, 3aMEIIeHUs, OOMEHa)




1.7

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCYI0H, C MPaBHUIAMU
pabotel B naboparopum u mnpuémMamu oOpamieHus ¢ J1abOpaTOPHBIM
0o0opy/sOBaHHWEM, H3ydy€HUE M ONucaHhe (PU3MUYECKUX CBOMICTB 00pa3loB
HEOPraHWYECKUX BEIIECTB, HaOmoneHne ¢Gu3nYecKux (IJIaBJICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKe, KUIEHUE U KOHACHCAlUs BOAbI) U
XUMUYECKUX  (FOpeHHe CBEeYH, IpPOKAIMBAaHHE MEIHOH  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCJIOTOW) SIBIEHWH, HAOIIOJIGHHEe M OIHUCaHUe
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKHMX peakuuid (pa3ioxkeHHe caxapa,
B3aUMOJICHICTBUE CEPHOW KHCJIOTHl C XJOPHIOM Oapusi, pasoXKeHHe
ruapokcuaa meau(1l) mpu HarpeBanuu, B3aNMOJICHCTBHE Kele3a ¢ pacCTBOPOM

comu meau(1l), m3yuenue cmocoOoB pazeneHus cMecel (C MOMOIIBI0 MarHUTa,

q)HJIBTpOBaHI/IC, BbIITAPUBAHUC, AUCTUILIALINA, XpOMaTOFpa(i)I/IH), IMMPOBCACHHUC
O4YHCTKH HOBapeHHOﬁ COJIn, Ha6J'IIO,Z[eHI/Ie " OIMHUCAaHUC PC3YJIbTATOB IIPOBCACHUA
OIbITA, HIUTFOCTPUPYIOIICTO 3aKOH COXPaHCHUSA MACChI, CO3JJaHUC Mopesen

MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxwueriue npencTaBuTeNn HEOPraHMYeCKUX BEIECTB

2.1

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — anemeHT U mpoctoe
BemlecTBo. HaxoxaeHue kuciaopoja B mpupojne, pusnueckue M XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuapl. [lpumenenue kuciopona. CrocoOb!
MOJTyYeHUsI KUCIOPO/ia B JIA0OpATOPUH H MPOMBITIIIEHHOCTH. KpyroBopoT

KHCJIOpOJa B ITpUPOJC. O30H — AJJIOTPOITHAA MOI[I/I(l)I/II(aI_[I/I}I KucJiopoaa

2.2

TennoBoii 3¢ hekT XuMUIecKoil peakiuy, TEePMOXUMUYECKHE YPaBHEHHUS, IK30-
Y DHJIOTEPMUYECKHUE peakunu. TOIMBO: yroyb U MeTaH. 3arpsi3HEHUE BO3AyXa,

yCHJIEHUE TapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOIO €05

2.3

Bonopon — aneMeHT u npocroe BemecTso. Haxoxaenue Bogopoaa B Ipupoe,
¢buznyeckue 1 XuMUYEeCKIe CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MOJTyUEHUS.

Kuciote! u conu

2.4

Moutsipablii 00bEM Ta30B. Pacy€Thl 110 XMMHUYECKUM ypaBHEHHUSIM

2.5

dusznyeckre CcBoMcTBa BoAbl. Boma kak  pactBoputelb.  PacTBOpBI.
Haceiiennsle 1 HEHACHIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBass 107 BelIeCTBAa B pacTBOpe. XUMHUYECKHME CBOMCTBA BO/IBI.
OcHoBanus. Poib pacTBOpoB B mpupojie W B KU3HU uernoBeka. Kpyrosopot
BOJbl B MNpPUPOJE. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa M OYMCTKA

MIPUPOJIHBIX BOJT




2.6

Knaccudukanuss Heopranmdeckux coenuHeHuil. Oxkcunbl. Knaccudukarus
OKCHUJIOB:  coJjieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) U
HeconeoOpazyromue. Homenknatypa okcunoB. Ousnueckue U XUMUYECKUE

CBoOiiCcTBa OKCUAOB. [lonmyueHne okcuaoB

2.7

OcHoBanns. Krnaccudpukamus ocHOBaHMiA: MIENOYM U
HEpacTBOpUMbIe OCHOBaHUs. HoMeHKIIaTypa OCHOBaHUM.
dusudueckue 1 XUMHUUECKHE CBOMCTBA

ocHoBaHMi. [lonyyeHne ocHOBaHUM

2.8

Kucnoter. Kmaccudukanust kucinor. Homenknarypa kucinot. @u3ndeckue u
XUMHUYECKHE cBOMcTBA KUCHOT. P aktuBHOCcTH MeTaiioB H.H. bekeTosa.

HOJIy‘ICHI/Ie KHUCJIOT

2.9

Conu. Homenkiarypa coneit. @u3ndeckne 1 XMMUYECKUE CBOMCTBA COJICH.

ITonyuyenue conent

2.10

I'eneTmueckas CBSI3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COC}II/IHGHI/Iﬁ

2.11

XWMHUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  ONPEICICHUE  COJAEpKaHUs
KHCJIOpO/ia B BO3JlyXe, MOJy4YeHHEe, cOOMpaHMe, paclo3HaBaHHE U H3Yy4YEHHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
YCIIOBUSI BOZHUKHOBEHUS U NPEKpAIlleHUsl TOpeHus (moXapa), 03HAaKOMIIEHHUE C
oOpa3iaMu OKCHUJIOB M OIMCAHME MX CBOMCTB, IOJyYeHHE, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOJOpoJa (rOpeHHue), B3auMojeicTBHe
Bozopoaa ¢ okcugoMm Mmenu(Il) (Bo3MOXHO HCIIONB30BaHUE BUICOMATEPHAIIOB),
HaOroleHne 00paslloB BEIIECTB KOJMYECTBOM 1 MoOJb, HCCIe0BaHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONIPEIEIEHHON MACCOBOW JOJEH PacTBOPEHHOTO
BELIECTBa, B3aUMOJCHCTBUE BOJbI C MeTa/laMu (HaTpUEeM M KaJbIHEM)
(BO3MOXKHO HCIIOJIb30BaHME BHJEOMATEpHANIOB), ONpPEAEICHUE PACTBOPOB
KUCJIOT W WIEJIOYEeH C TOMOIIBI0 HMHJIMKATOPOB, HCCIIEJOBaHHE 00pa3loB
HEOPraHUYECKUX BEIIECTB pPAa3IMYHBIX KIACCOB, HAONIOIEHWE W3MEHEHUs
OKpackM HWHJIUKATOPOB B pacTBOpax KHCIOT U IIeJOoYel, u3ydyeHue
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHOW KHUCIOTBI, KUCIOT C
METaJJIaMH, peakIuil HeUTpaIU3aluK, OJTY4YEHUE HEPACTBOPHUMBIX OCHOBAHUMH,
BBITECHEHHE OJHOIO0 METaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelme Kiacchl HEOpraHMYECKUx

COEIUHEHUN




Ilepnonnueckuii 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIIHHO-

BOCCTAHOBUTCIIbHBIC PECAKITNUN

3.1

[lepBpie TOMBITKK KIacCU(PHUKAIMM XUMUYECKUX JJIeMeHTOB. [loHsTHe o
rpynmnax CXOIHBIX AJIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHBIE METalIbl,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT aM(oTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucteMa XMMU4ECKUX 3J1eMeHTOB [ .M.
Menneneesa. Koporkonepuoanas U JUIMHHOIIEPUOIHAs (bopmbl
[Tepuoanueckoit cucteMbl xuMuueckux anemeHTtoB J[[.M. Menneneesa.
ITeproas! u rpynmsl. PU3NYECKUI CMBICI NTOPSIKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpyuiibl 3JICMCHTA

3.3

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. M3oTomsl. aﬂeKTpOHLI. CTpOCHI/Ie

ANIEKTPOHHBIX 000JI04eK aToMoB TMepBbIXx 20 XUMHUYECKHUX DSIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUka XUMHUUECKOTO

AJIEMEeHTa Mo ero nosoxenuto B [lepuoanueckoii cucteme [I.11. Mennaeneena

3.4

33KOHOMCpHOCTI/I HU3MCHCHUA paanyca aToOMOB XHUMHUYCCKHUX OJICMCHTOB,
METANIMYECKUX M HEMETAIUIMYECKUX CBOMCTB IO rpynmnaM M I1epuoaam.
3nauenue [lepuonuueckoro 3akoHa u [lepuoanyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB /U1 pa3BUTHUS Hayku U ipakTuku. [[.1. MenneneeB — yu€Hbli U

rpak1aHuH

3.5

Xumuueckass cBsi3b. KoBaneHnTHass (MOJsIpHAsT W HEMOJSIPHAsl)  CBA3b.

:‘)JICKTpOOTpI/IHaTGJ'ILHOCTB XHUMHYECKHX 3j1eMeHTOB. MloHHas CBA3b

3.6

Crenenn okucieHus. OKHCIUTEILHOBOCCTAHOBUTEILHBIC PCaKIru. HpOHCCCBI

OKHCJICHHS B BocCTaHOBJICHUA. OKUCIMTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE OO0pasloB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBHE THUAPOKCUIA LUHKA C PAacCTBOPAMH KHUCJIOT U
LIEJI0YEH, IPOBECHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKuil (frOpeHue, peakliuu pas3iokKeHUsl, COETMHEHUS)

9 KJIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKAHUSN

BCI_HGCTBO U XUMHNYECCKas pCaKIus. HOBTOpeHI/Ie
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[Iepuonnueckuit 3axoH. Ilepruoauyeckas cuctema XumMu4eckux snemeHTos J[. 1.
MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalbIUI U HX
COCJMHEHHI B COOTBETCTBUU C MOJI0OKEHUEM d1eMeHTOB B [lepuoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XUMHYECKOW CBS3M. THIBI KPUCTALIMYECKUX
PEUETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKA
U BUJa xumudeckoi cBszu. Kiaccudukanuss 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIECTB (MEXAyHApOAHAas M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAIIUXCS K PA3IUYHBIM KJIacCaM HEOPraHWYeCKHX COCIMHCHHM,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Krnaccudukanus XuMHUECKUX peaklUi M0 pa3IMyHbIM MPU3HAKaM (110 YUCIY U

COCTaBy Y4aCTBYIOIIUX B PCAKIIUN BCUICCTB, 110 TCIIJIOBOMY 3(1)(1)€KTy, 10

HM3MCHCHMIO CTEIICHEH OKHMCICHUS XUMHUICCKUX 9JICMCHTOB, I10 06paTI/IMOCTI/I,
110 y4aCTuro KaTanH3aT0pa). DK30- n OHAOTCPMHUYCCKUC pcCaKuuy,

TCPMOXUMHUUYCCKUC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYCSCKOM pC€aKnuu

1.4

[Tousitue 00 06paTI/IMLIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOI'CHHBIX M I'CTCPOTICHHBIX PCAKIHAX. IlonsiTHE O XMMHUUYECKOM PaBHOBCCHHU.
CDaKTopr, BJIMAIOIIUC Ha CKOPOCTH XHUMHYCCKOMN PpCaKkuu U MOJIOKCHHUC

XUMHYCCKOI'0 paBHOBCCHUA

1.5

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  PEaKIH, ANEKTPOHHBIM  OaslaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLUI € MCIOJIb30BAaHMEM METOJA

3JIEKTPOHHOTO OajaHca

1.6

Teopus 3JIEKTPOIUTHYECKON AUCCOLMALMU. DIEKTPOIHUTHI U HEIIEKTPOIUTHL.
KaTtnonsl, aHnoHsl. MexaHn3m AucCOLMAIMU BEIIECTB C Pa3IMUYHbIMU BHJIAMHU
xuMudeckol cBs3u. Crenenp nucconuanuu. CUIbHBIE U ClIA0ble JIEKTPOJIUTHL.
Peakiiun nonHoro obmeHa. YcCloBUS MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE W COKpallléHHbIE WOHHBbIE YypaBHEHUs peakiuil. CBOWCTBA KHUCIOT,
OCHOBAHMU M COJE B CBETE MPEICTABICHHN 00 AJIEKTPOIMTUYECKOMN

nuccounanuu. KauectBeHHble peakuny Ha MOHBI. [loHsATHE O THAPOIU3E CoJei




1.7

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMIIGHHE C MOJCISIMH KPUCTAJUTMYECKUX
pEemETOK HEOPraHMYEeCKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
anmasa), CJIOKHBIX BEHIECTB (XJIOpUIa HATpus); UCCIEJAOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOM pEaklIuu OT BO3JACHCTBUS PA3NUUYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  Ipolecca
JTUCCOLMAIMN  KHUCJIOT, MIenodyed M cojedl (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJCHUE OIBITOB, WUTFOCTPUPYIONUX IPU3HAKH
MPOTEKAHUs PEeaKIuii HOHHOTO oOMeHa (0Opa3oBaHME OCa/iKa, BBIJICICHHUE Ta3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WUJUTFOCTPUPYIOLIUX MPUMEPH OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKkiuil (TOpeHue, peakinu pPa3ioKEeHUs, COSAUHEHHUS);
pacro3HaBaHWE HEOPTraHMYECKHUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEAKIUit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeranns 1 ux COCAUHCHUA

2.1

OO6mass xapakTepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEILIECTB — TraJOreHoB. XMMHUYECKHE CBOWCTBA Ha MpHUMEpPE XJopa

(B3aHMOHeﬁCTBHe C MCTaJlllaMH1, HCEMETaJlJIaMU, II.[GJIO‘{aMI/I). XJ'IOpOBOI[OpOI[.

ConsiHast KHCIIOTa, XUMHUYECKUE CBOMCTBA, OJyueHHe, TpuMeHenue. JleiictBue
XJI0pa U XJOPOBOJOPO/IA HA OPraHU3M YesloBeKa. BaxkHeUIme XJIOpUuabl U X

HaXO0)XXACHUEC B IIpUPOAC

2.2

OOmast xapakTepucTuka 3jeMeHTOB VIA-rpynmbel. OCoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pu3nuecKue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCIOPOAA M CEpbl. AJUIOTPONHBIE MOAU(DUKAINU
KHCIIOpOJa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJIOPOJ, CTpOEHHUE,
¢u3nueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK IPEICTABUTEIH
KHUCJIOTHBIX OKcHIOB. CepHasl KUCIIOTa, (DU3MUECKHEe W XMMHYCSCKHE CBOMCTBA
(oOmue Kak MpeacTaBUTENs Kilacca KUCIOT W crenuduyueckue). XUMHISCKUe
peaKIuy, JeKallie B OCHOBE MPOMBIIIIEHHOTO CMoco0a MONyYeHHUs CepHOU
KHUCJIOTHEI. HpI/IMCHGHI/Ie. COJ'II/I CCpHOI>'I KHCJIOTBI, KaU4€CTBCHHAas peaKHI/IH Ha
cyabgar-uoH. Haxoxxaenue cepsl U €€ COCIMHEHUN B MPUPOC. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COSTMHEHUSIMU Cephbl (KHCIOTHBIE JTOXK/IH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAICHUS




2.3

OOmast xapaktepucTuka 3y1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHHs. A30T, PacCIpOCTpaHEHUE B IPUPOJIE,
¢usnueckue U XuMu4eckre cBoiictea. Kpyropopor asora B npuponae. AMMHaK,
ero ¢u3MuecKue U XMMUYECKHE CBOMCTBa, MojydyeHue U mnpumeHenue. Comu
aMMOHUA, ux (1)I/I3I/I‘~IGCKI/IC u XUMHWYCCKUEC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHast peakliusi Ha MOHbI aMMOHMs. A30THasl KUCJIOTa, €€ MOJy4YeHHUE,
¢u3nyeckne W XMMHYECKHE CBOicTBa (0OIIME Kak TMpeICTaBUTENs Kiacca
KHCIOT U crneuuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIEHl aMMOHHUS B
KayecTBE MHMHEPAJIbHBIX yJ0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYXKarolien
Cpezbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsI3HEHNE BO3/lyXa, TOYBBI

U BOJIOEMOB)

2.4

®docdop, amtorponnbie Moaudukanuu docdopa, GpuU3NIEeCKrne U XUMHIESCKUE
cBoiictBa. Oxcun ¢dochopa(V) u dochopHas kuciora, (uzndeckue u
XUMHUYECKHUE CBOMCTBA, moaydeHue. Mcnonp3oBanue ¢hochaTtoB B KauecTBe

MUHEpaJIbHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka 31eMeHTOoB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHblE CTENEHU OKHUCICHHUsS. YTIJIepoJ, aJUIOTPOIHbIE
Moau(UKAIMK, PACIpPOCTPaHEHHWE B MpupoAe, (U3MYECKUEe U XUMHUYECKHE
cBoiicTtBa. Ancopomus. Kpyrosopot yriepoaa B npupoge. OKcuasl yrieposa,
uXx (hpu3nYecKre U XUMHUUECKUE CBOICTBA, AEUCTBHE HA )KUBBIE OPraHU3MBI,

MOJIYUYCHHUEC U IDUMCHCHUC. OKOJIOTMYECKHE Hp06JICMBI, CBsA3aHHBIC C OKCHJOM

yraepona(lV); rumoresa T1100aJIbHOTO TOTEIUICHUS KJIUMAaTa; IMapHUKOBBIM
apdexr. YrompHas KUCIOTa U €€ CONMU, UX (PUINYCCKUE M XUMHUYECCKHUE
CBOWCTBa, TOJYYCHHE W TNpHMeHeHHe. KadecTBeHHas peakiusi Ha KapOoHart-
noHsbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEJHUIIMHE, TPOMBIIUICHHOCTH U

CEIILCKOM XO03SHCTBE

2.6

[lepBoHauanbHBIE MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yriaepoaa (MeTaH, 3TaH, ATHIIEH, AalleTUJICH, 3TaHOJ, MNIMLEPUH, YKCYCHas
kuciora). x coctaB u xumudeckoe cTpoeHue. [loHartue o Ouomoruuecku
BaXHBIX BEIECTBAaX: J>XHMpaX, OeiKax, YIrJeBoJaX — M WX pPOJH B JKU3HU
yesoBeka. MarepuainbHOE €IMHCTBO OPTaHWYECKUX M HEOPTaHMYECKHX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHME CBOMCTBA, I[OJIy4EHHUE H
npumeHenne. CoeauHeHuss KpeMHHsI B mpupoje. OOmue mpeacTaBieHus o0
okcuae kpemHus(IV) u kpemuueBoit kucinore. CUIMKATBI, X UCIOJIb30BAaHUE B
OBITY, MEUIIMHE, MPOMBIIINIEHHOCTH. BakHele cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJI0, IEMEHT, OETOH, *kene300eToH. [Ipobaembr 6e30macHoro

HCIIOJIB30BAHUS CTPOUTCIIbHBIX MATCpHUaJlIOB B MMOBCEIHEBHOMN JKU3HU




2.8

XUMHUECKUH HKCHEPUMEHT: HM3y4YeHHE 00pa3loB HEOPraHUYECKHX BEIIECTB,
CBOMWCTB COJISTHOM KHCJIOTBHI; NMPOBEICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPHUII-
HOHBI U HaGHIOI[eHI/Ie MPU3HAKOB HX TMPOTCKAaHHA; OIbIThI, OTPAXAIOIINUC
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHHH (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0OpaslaMu XJIOPUOB
(rajoreHuIOB); O3HAKOMJIEHHE C OOpa3laMu cepbl U €€ COeIUHEHHSIMU
(BO3MOYKHO MCHOJIB30BAaHUE BUIECOMATEpHUATIOB); HaOIIOJEHHE Mpolecca
o0yrnvMBaHus caxapa MOJ JEHUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIE€HHOW CEpHOM KHCIOTHI, MPOBEACHHE
KayeCTBEHHOM peakIuu Ha cynb(ar-uoH U HaOMoJeHHWe Tpu3HaKa e¢
NPOTEKAHUs; 03HAKOMJICHHE ¢ (PM3UYECKUMHU CBOMCTBAMH a30Ta, (hocdopa u ux
COCIUHEHUI (BO3MOXXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OOpa3lamMu
a30THBIX U (ocHOpHBIX yHAOOpEHUit; MOTydeHHe, COOMpaHne, paclio3HaBaHUE H
M3Y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMS U (¢ocaT-uOH U HU3y4YEHHE TIPU3HAKOB HUX IPOTEKaHMS,
B3aMMOJCMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTBHI C MEABIO (BO3MOKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB); M3YyYEHHE MOJENEeH KpPUCTAINIMYECKUX
pemérok anMmasa, rpaduta, (QyiaepeHa; O3HAKOMIIEHHE C IPOIECCOM

a7copOLMU pacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM

MPOTHBOra3a; MOJY4YeHUE, COOMpaHHe, pacllO3HABAaHME U W3YYECHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEJCHHE KAaueCTBEHHBIX pEaKkIMid Ha KapOoHAT- U
CWJIMKAT-HOHBl M M3y4Y€HHE IPU3HAKOB HX TMPOTEKaHMs; O3HAKOMJICHHE C
NPOAYKIHMEH CUIIMKATHON MPOMBIIUIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIIbHBIX

3aaa4 I10 TEMC «BaxkHeitmme HeMeTalIbl U UX COCANHCHUA»

MeTtanisl 1 UX COSIMHECHUS

3.1

OOm1ast XapakTepHCTUKAa XMMUYECKHX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepuonnueckoi cucrteMe XuMHYEeCKuX dnemeHToB J[.U.
Menpeneesa u ctpoeHus atoMoB. CTpoeHue mMeTauioB. Mertamindeckas CBS3b
Y METAJUIMYECKAsl KPUCTAJUIMYECKAs PEIIETKA. DJIEKTPOXUMUYECKUM Pl

HaIpsHKEHNUN METaJUIOB

3.2

duznyeckre U XUMHUYECKUE CBOMCTBAa MeTauioB. O01ue crnocoObl MoMydyeHus
MeTauioB. [loHsITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CriaBsl (CTajb, 9yTyH, JIOPATIOMUHHAN, OpOH3a) U MX NPHMEHEHHUE B

OBITY U IPOMBILIIEHHOCTH




3.3

[Ilenouynsle MeTauibl: nosioxkeHue B Ilepuoguueckoll cucTeMe XUMHUYECKHX
anemenToB [[.M. MeHnneneeBa; cTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPUPOJIE.
dusnyecKre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanust). OKcuasl u
TUIPOKCHUIbI HATpUS U Kanus. [ [puMeHeHne menouHbIX METAJUIOB U UX

COeIMHEHUN

34

Illenoyno3emMenbpHbIE  METa/Ibl MarHuki MW KalblWM: IIOJOXKCHHE B
[Tepronnueckoit cucreme xuMmuueckux sineMentoB .M. MenneneeBa; crpoeHue
X aTOMOB; HaxoXJeHHe B mpupoje. Puznueckrue M XMMHUYECKHE CBOMCTBA
MarHus ¥ Kaiabliys. Baxkaelmme coequHeHus Kaublusl (OKCHT, THIPOKCHUI,

coymn). JKECTKOCTh BOBI U CITOCOOKI €€ yCTpaHEHUs

3.5

AntomuHuit: nonoxxenue B Ilepnonnyeckoit cucteMe XMMHUYECKHX 3JEMEHTOB
JI.1. MenneneeBa; cTpoeHME aTOMa; HAXO0XKAECHHWE B npupone. PuznuecKkue u
XMMHUYECKHE CBOMCTBa amtoMHHHA. AMQOTEpHblE CBOMCTBA OKCHAA U
THJPOKCUIA

AJIFOMHHU A

3.6

Kenezo: nonoxenue B [lepnonnueckoi cuctreMe XuMH4ecKux siaeMentos /. 1.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXKJIeHHe B mpuponae. Dusznueckue u
XUMHUYECKHE CBOMCTBA xeme3a. OKCHabl, THAPOKCUIBI U conu xene3za(ll) u

xenes3a(lll), ux coctas, cBOMCTBA U TIOJTyUCHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHHUC C 06p33L[aMI/I MCTAJIJIOB U CIIJIaBOB,

uX QU3NYECKUMH CBOMCTBAMU; U3YUYEHHUE PE3YyIbTaTOB KOPPO3UU METAIIIOB

(BO3MOXHO HCIIOJIh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHICTBUSL OKCHJA KaJbIUsi M HATPUS C BOJOW  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATEPHAJIOB); HCCIIEOBAHUE CBOWMCTB >KECTKOW BOJIBI;
mpolecca TOPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOIh30BaHHE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKAHHUS KAUYESCTBEHHBIX PEaKIUi HAa MOHBI
(Marnusi, xanpius, amroMuHus, uuHka, xeneza(ll) u sxeneza(Ill), memu(Il);
HAOJI0/IECHNE W ONMMCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHH MOHAMH HATPWS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJIb30BAaHHME  BHUJEOMATEPHAIIOB);
ucclieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHS W THUIAPOKCHIA
[MHKA; PeIIeHNE IKCIICPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHeume MeTamibl 1

UX COCAUHCHUS)

XHUMHMS ¥ OKpYXKarolas cpena

4.1

HoBeie maTepuansl u TexHosornd. BemectBa u Marepualibl B TOBCETHEBHOM
JKA3HU 4YelIOBEKa. XUMHUS U 370pOBbE. be3onacHoe UCIob30BaHMUE BEUIECTB U
XUMUYECKHUX Peakiuid B ObITY. [lepBast moMoIIb Mpyu XMMUYECKUX 0KOTaxX U

OTpPaBJICHUSIX




OCHOBEI 3KOJIOTMYECKOM rpaMOTHOCTH. XHUMHUYECKOE 3arps3HCHUC

okpyxkatomieit cpeasl [1/IK. Poias Xxumum B penieHun 3KOJIOTHIECKUX MPOOIIEM.

4.2
[IpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB (Yroib, IPUPOAHBIH ra3, HeTh),
MPOIYKTHI UX NEPEPAOOTKU, UX POJIb B OBITY U IPOMBILUIEHHOCTH

43 XUMHUUYECKUH SKCIIEPUMEHT: U3y4Ye€HUE 00pa3L0B MaTEpUAIIOB (CTEKIIO, CILUIABBI

METaJJIOB, MOJIMMEPHbIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBePsieMoOro
TpeOoBaHUSs

IIpoBepsiemble TPedOBaHUS K NMPeAMETHBIM pe3yJbTaTaMm
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTe1bHOM
NPOrpamMMbl OCHOBHOTI0 001ero odopasosanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TMI03HABa€MOCTHU SIBIEHUI MPUPOAbI, MOHUMaHHE OOBEKTUBHON
3HAYUMOCTU OCHOB XMMMYECKOW HayKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOWIel KylbTypbl M HPAaKTHUECKOMN
JESTEIbHOCTH 4YEJIOBEKAa B YCIOBHMAX COBPEMEHHOIO OOILIECTBA;

IMOHUMAHHEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOAaX IO3HAHUA, B TOM YMCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOHAAX HUCCICAOBAHUSA BCIICCTB W U3YUYCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICINU IJId

OOBSICHEHUS] CTPOEHUS aTOMOB M MOJICKYJI

1.3

o cdepax mpodeccHoHaTBHOMN AEATETLHOCTH, CBI3aHHBIX C XUMHEH 1
COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSIX
XMMHUUYECKOH HAayKH, YTO II03BOJIUT OOYYaroIMMCS paccMaTpHBATh
XUMHUIO Kak cepy cBoeit Oynymieil npodeccuoHalIbHON AeITeIbHOCTH
U CJIeJIaTh OCO3HAHHBINA BHIOOP XUMHUH KaK MPO(UIBHOTO MTPEeIMETa

IPH MIEPEX0/ie Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHHUsI

Brnanenue cucremoil XUMUYECKUX 3HAHUN U YMEHHUE PUMEHSTh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOXHEUIINE XMMUYECKHE IOHATUS: XHMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MIPOCTOE U CIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPO/HAsi CMEeCh, OTHOCUTENIbHBbIE aTOMHAs U MOJIEKYJIsIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00bEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJIb (CpEIHssI), XUMHYeCKas
peaklysl, pEeaKIuu COEAWHECHHUS, PEaKIUH pPas3JIOKECHUsS, DPEaKIHu
3aMeIIeHUs], peakuy OOMeHa, TeIJIOBOH 3(PQeKT peakiuu, 3K30- U
DHIOTEPMHYECKHE PEaKIUH, PacTBOP, MACCOBasi JOJISI XUMHUYECKOTO
JJIEMEHTa B COCIWHEHHWH, MaccoBas JIOJsl W TIPOLIEHTHAS
KOHLICHTPALUS

BCIIECCTBA B PpaCcTBOpC, AApO aTOMa, SHeKTpOHHHﬁ clon aToMma,
aTOMHas




opbutanb, paadyc aroma, BaJEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl  CBA3b,  AJIEKTPOOTPHULATENIBHOCTb,  IOJSpHasT U
HENOJIsIpHAsl KOBAJIEHTHasl CBS3b, HOHHAs CBA3b, METaJUIMYECKas
CBsI3b, KpUCTANINUECKasl peléTKa (AaTOMHAs, MOHHAs, MeTaJuInyecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHWOH, DJIEKTPOJIUT M HEDJIEKTPOJIMT,
AJIEKTPOJIUTUYECKAs JAUCCOLMAIMs, PEaKUMd HOHHOTO oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKLUH,  OKHCIUTENb U
BOCCTAHOBUTENIb, OKHUCJIEHHE U BOCCTaHOBJIEHUE, 3JIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIE pEaKLuH,
CKOPOCTh XMMH4YECKOW peakuuu, karanusatop, IIJIK, xopposus

MCTAJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHUHU: 3aKOH COXPAHEHHS] MAacChl,
nepuoguyeckuii 3axkoH .M. MeHneneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

TEOpUM  XHUMHHU: aTOMHO-MOJIEKYJISIpHAst ~ TeOopHus, TEOpHUst

BHCKTPOHHTH‘ICCKOﬁ Jucconuanuun

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKITFOHAIOILICH:

3.1

yMEHHE TMpPaBWJIBHO HCIIOJNB30BaTh HW3YYEHHbIE BEIIECTBA U
MaTepuaigbl (B TOM 4YHCIE MHHEpaJbHBIE YHOOpPEHHS, METaUIbl U
CIUIaBbl,  MPOJYKTHl  MepepadOTKH  HPUPOJIHBIX  HCTOUYHUKOB
YTJIEBOOPOAOB (YTJIs, TIPUPOTHOTO Ta3a, HEPTH) B OBITY, CETHCKOM
XO03sICTBE, Ha MPOU3BOICTBE M TIOHWMAaHUE 3HAYEHUS KHUPOB, OCIIKOB,
YIJIEBOJOB JJsi OpraHu3Ma 4eJOoBEeKa; YMEHHE MPOTHO3UPOBATH
BIIUSTHUE BEIIECTB U XMMHUECKHUX MPOIIECCOB Ha OpraHU3M YelloBeKa U
OKPY’KaroI1yIo

IPUPOJIHYIO CPEY

3.2

YMCHHUEC UHTCIPUPOBATE XUMHNYCCKHUEC 3HAHUA CO SHAHUAMU JPYTUX

y4eOHBIX IPEAMETOB

3.3

HaJIMYKE OIBITa pabOTHI C Pa3IMYHBIMU UCTOYHUKAMU UHPOPMALIUU
[0 XMMUU (Hay4yHasi 1 Hay4HO-TIOMYJIIpHast TUTepaTypa, cJIOBapH,

CIIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaI_II/IIO O B€IICCTBAX, UX
MMPEBPALICHUAX n MPAKTUYICCKOM MMPUMCHCHUUA n YMCHUEC

HUCIIOIB30BaTh €€ s pemICHUA y‘le6H0-H03HaBaTeJ'IBHBIX 3aJa4

BrnaneHnne ocHOBaMM ITOHATHHHOTO arrapara 1 CMHMBOJIMYECKOTO

A3bIKaA XUMHH JJ151 COCTABJICHUA (bOpMyJ'I HCOPTraHN4YCCKUX BCIICCTB,




YpaBHEHUH  XUMHUYECKUX  pEaKlUMi; OCHOBAMH  XHMHUYECKOU

HomeHki1atypsl (IUPAC u TpuBHnanbHO)

YMeHue oOBACHATH CBS3b IMOJIOKEHHUS 3ieMeHTa B Ilepuoanueckoit

CUCTCMC C YHUCIIOBBIMHU XApPAKTCPpUCTUKAMU CTPOCHUSA ATOMOB

5 XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsnm sjapa, oOmiee YHucio
AJIEKTPOHOB), PACHpPEEICHUEM DIIEKTPOHOB MO IHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIbIIHS
IIpencraBnenne O  NEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJIOXHBIX BEIIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[leprognueckoit cucreMe (B MajiblX MEpPHOJaX U TIIABHBIX
MOJATPYyMMax) v 3JeKTPOHHOTO CTPOEHHUS aTOMa
7 YMeHue KinaccupuIpoBaTh:
7.1 XUMHUYECKHE JIE€MEHTBI
7.2 HEOPraHWYECKHE BEIIeCTBA
7.3 XUMHUYECKHE PEaKIIUU
8 YMeHnue onpenensiTh:
8.1 BaJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsijl
' HOHA
8.2 BUJI XUMHUYECKOW CBSI3M U THUIl KPUCTAIUIMUECKOH CTPYKTYpHI B
' COCTMHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEMIECTB (KHUCIOT, OCHOBAHUH)
8.4 OKHCJTUTENh ¥ BOCCTAHOBHTEIb
9 YMeHue XxapakTepru30BaTh (PU3HUECKUE U XUMUICCKUE CBOMCTBA:
MIPOCTHIX BEIIECTB (KUCIOPO/I, 030H, BOJOPOJI, TpaduT, ammas,
9.1 KpeMHH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KA, MarHuu,
KaJIbITUH, aJTIOMUHUM, KEJe30)
CJIIOXHBIX BEIIECTB, B TOM YHCJIC HMX BOJHBIX PacTBOpPOB (BOjA,
aMMHaK, XJIOPOBOAOPOI, CEPOBOAOPOI, OKCHUABI M THIPOKCHIBI
9.9 metaioB [-IIA rpynn, amromunus, menu (1), umnka, xeneza (I u
' II0), oxcuaer yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a30TuCTasi, a30THas,
dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3

MMPOTrHO3HUPOBATH u XapaKTCPU30BaTh CBOMCTBaA BCIICCTB B




3aBUCUMOCTH OT UX COCTaBa U CTPOCHUSA, IPUMCHCHUC BCUICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX

MIPEBpALICHHUH B Pa3IMYHbIX YCIOBUIX

VYMenue cocTaBlIsATh MOJICKYJIIPHBIC U NOHHBIC YPABHCHHA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIl
103 WUTIOCTPUPYIONINX ~XHUMHUYSCKHE CBOWCTBA HM3YYCHHBIX KJIAcCOB
' (Tpymi) HEOpraHMYECKHX BEIIECTB
104 MOJITBEPIKIAIONIUX TCHETHYCSCKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCUTEIIbHYI0 MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XMMHUYECKOT0 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 M0 YPaBHEHUSM XUMUYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOyKTOB PEaKIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro  TIo3HaHus (HabOmroaeHue,
191 U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3yUYECHUU BEIIECTB U
' XUMHUYECKHX SIBICHUI; yMeHHE cHOpMYIHpOBATH IpodiieMy U
MPEJIOKUTH MMYTH €€ pelIeHus
129 Oe3omacHoil pabOThl C XMMHUYECKHMMH BEHICCTBAMH, XMMHYECKOM
' NOCY10M U TaOOPaTOPHBIM 00OPYAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpAIlEHUs C BEIIECTBAMU, UCTIOIb3YEMbIMU
B TIOBCETHEBHOM JKM3HH, TPAaBUIAMH MOBEACHUS B LIESIX cOepeKeHuUs
123 3I0pOBbSI U OKPYXKAIOWIEW MPUPOJHON Cpeapl; MOHMMAaHUE Bpea
' (omacHOCTH) BO3ACWCTBHS HA JKUBBIC OPTraHU3MBI OIPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U IPEOTBPALICHUS UX BPETHOTO
BO3JICUCTBUS
13 Hanwuue npakTHYeCKUX HaBBIKOB TUTAHUPOBAHMSI M OCYIIICCTBIICHUS
CIICTYIOIIMX XUMHUYECKUX IKCIICPUMEHTOB:
131 U3YYEHHE U ONrcaHue GU3NIECKUX CBONCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘ICCKI/IMI/I nu XUMHNYCCKHNMHU SABJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOLIHME TPU3HAKU [IPOTEKAHNS XUMHUECKUX PEaKIIUi

13.2

HN3YUCHUC crmoco0oB pasaCIICHUA cMmeceit

13.3

MMOJIy4CHHE KHUCJIOpOoAa W HU3YUYCHHUC Cro CBOﬁCTB; MOJIYYCHHC
BOAOPOda U U3YUCHUC CTO CBOI\/’ICTB; MMOJIYYCHHC YTIJICKHUCJIOTO ra3da U

HU3Yy4YCHHUC €TI0 CBOfICTB; IMMOJIY4YCHUC aMMHAKa U U3YUCHHC €TO CBOMCTB

13.4

IIPUTOTOBJICHUE PAcTBOPOB C ONPEINEIEHHONM MAaccoBOM  JoJiei

paCTBOpéHHOFO BCIICCTBA

135

MpUMEHEHHE UHAUKATOPOB (;rakmyca, METHUJIOpaHkKa u
deHondranenHa) Ui onpeseNeHus XapakTepa cpeibl B pacTBOpax

KHCJIOT 1 H.[C.]'IO‘ICﬁ

13.6

UCCJICIOBAaHUE U ONHCAaHUE CBOWCTB HEOPraHUYECKUX BEIIECTB
pa3NMYHBIX  KJIACCOB; M3yYEHHE B3aUMOJICHCTBUA  KHUCIOT C
MeTaJljlaMH, OKCHJIaMU METaJUIOB, PacTBOPUMBIMH u
HEpPacTBOPUMBIMU OCHOBAaHUSIMH, COJISIMH; MOJTy4eHUE
HEPAaCTBOPUMBIX OCHOBAHHI; BBITECHEHUE OJTHOTO METaJlla IPYruM U3
pacTBopa CoJM; HCCieloBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB
QATIOMUHUS U

[IUHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a7a4 IO TEMaM: «OCHOBHBIC KJIaCCHI
HEOPTaHUYCCKUX COCHHH@HHﬁ));

<<9J'I€KTpOJ'II/ITI/I‘ICCKaH JUucconuanus,
«Baxneinme HeMeTalIbl U HUX COCOUHCHUA,

«Baxkneimuye MeTaibl U UX COCTUHCHUS))

13.8

XMMHUYECKHE  OKCIICPUMEHTBI,  WIUIIOCTPUPYIOIIUE  MPH3HAKH
NPOTEKAHUsI PEaKIMii MOHHOTO OOMEHA;, KAaueCTBCHHBIC pPEaKIUH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HWOHBI: XJIOPUI-, OpOMHUI-,
wonuna-, cyiaedar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THJIPOKCH/I-UOHBI, KATHOHBI AMMOHHUSI, MarHUS, KAJIbLINS, ATFOMUHUS,

kenesa (2+) u xxenesa (3+), meau (2+), UHKA

14

YmMmeHue:

141

NpeaACTaBJIATL PE3YJbTATbl ISKCIICPUMECHTA B (bOpMC BBIBO OB,
J0Ka3aTCIbCTB, l"pa(bI/IKOB n Ta6J'H/II_[ H BBIABIIATH OMIIUPUYCCKHE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U MEXKAY PCaAIbHO Ha6J'II-0I[aeMBIMI/I XUMHNYCCKHMMH
SABJICHUSAMH U IIpoL€CCaMU, MMPOUCXOJAINMU B MaKpPO- 1 MUKPOMUPE,

00BACHATH IMPUYUHBI MHOFOO6paSI/IH BCIICCTB




INIEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUA

HepBOHaLIaJ'IBHHC XUMHWYCCKHUC ITOHATHUA

1.1

Yuctele BCIICCTBA U CMCCH. CriocoOsbl pasaciICHUsA cMmeceit

1.2

ATOMBI WU MOJICKYIJIBI. Xumudeckue daeMeHTbl. CHMBOIBI XMMHYECKHX

9JICMCHTOB. HpOCTI)Ie " CJIOKHBIC BCIICCTBA.

1.3

XyuMHu4JecKas (bOpMYJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTECHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTEeNnbHAsI aTOMHAs Macca.
OTtHOCHUTENBHAS MOJICKYJIsIpHas Macca. MaccoBas 10JIsI XUMHAYECKOI0 JIeMEHTa

B COCAUHCHHNU

1.5

KomnuyectBo Bemiectsa. Monb. MosnsipHast Macca. MoJsIpHBIH 00bEM Ta30B.

Biammocss3n KOJIMYCCTBA, MACChl U YUCJIAa CTPYKTYPHBIX CIUHUAIL BEIICCTBA

1.6

dusznyeckue ¥ XUMUUECKHE IBJICHHA. XUMHUYeCKast pEaKknusa u eé IIpHU3HAKH.

3akoH COXPAaHCHUSA MACChl BCIICCTB. XUMHUYECKHUE YpaBHCHUA

Ilepuonnueckuii 3akoH u [lepuoanueckast cuCTeMa XUMUYECKUX dJIEMEHTOB

J.1. MenpaeneeBa. CTpoeHHe aTOMOB

2.1

[Iepnoanueckuit 3akoH. [lepuoanueckas cuctema XMMHUYECKUX 3J1eMeHToB J1.1.
Menneneesa. Ilepuoas! u rpynmnsl. PU3HYECKU CMBICI IIOPSAIKOBOIO HOMEPA,

HOMCPOB IICPUOJa U I'PYIIIbLI 3JICMCHTA

2.2

Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
DIIEKTPOHHBIX ~ 000J04YeK aToMOB TMepBbIXx 20 XHUMHUYECKHUX DIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHHN CBOMCTB XHMMHYCSCKHX DJIEMECHTOB MEPBBIX TpéX
NepruoaoB, Kalusd, KaJlbIHA (pazmyca 4ATOMOB, 3JICKTPOOTPULATCIILHOCTH,
MCTANIMYCCKUX W  HCMCTANIMYCCKUX CBOfICTB) n HX COGI[I/IHCHI/Iﬁ B
COOTBCTCTBHHU C ITIOJJOXKCHHUEM DJICMCHTOB B Hepnonnqecxoﬁ CHUCTEMC U

CTPOCHUEM HUX aTOMOB

CrpoeHue BemiecTsa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (TOJsipHas W HEMOJSpHas) CBA3b.

QHGKTpOOTpI/II_[aTeJ]LHOCTB XHUMHUYCCKUX QJICMCHTOB. Honnas CBA3b.




Merannuueckas cBSI3b

3.2

Tunbl KpHUCTAIIMYECKUX PpEMETOK (aToMHas, MOHHAsA, MeTaJIMYecKasi),
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUINYECKON PEIIETKU U BUIA

XUMHUYECKOU CBA3U

Baxwueiine MpEACTAaBUTECIIM HCOPTaHUYICCKHUX BCIICCTB. Hewmertannsl u ux

coequHEHHA. MeTaibl U UX COSIMHEeHHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTraHWMYECKHX COCIMHEHHH: OKCHIOB
(coneobpasyromiue: OCHOBHBIC, KHCIIOTHBIC, amdoTepHbIC) u
HecoJeo0pas3yoliye; OCHOBaHUM (IIETOYM M HEpacTBOPUMBIE OCHOBaHMUS);
KUCJOT (KUCIIOpOJIcCoAepkKalie U OECKUCIOPOIHbIE, OJTHOOCHOBHBIE M

MHOTOOCHOBHBIE); COJICH (CPEeTHUX U KUCIIBIX)

4.2

dusznueckue W XUMHYECKHE CBOMCTBa MNPOCThIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

Ddusznueckue ¥ XMMUUECKIE CBOMCTBA IMMPOCTBhIX BEIICCTB-MCTAJIJIOB: JINTHA,
HaTpH:A, Kajlusd, MariuAa U KaJibIuA, aJIIOMHUHUA, JKCJIC34. :‘)HGKTpOXHMI/I‘ICCKI/Iﬁ

paa HaHpH)KCHI/Iﬁ MCTAJJIOB

4.4

dusznueckne U XMMUUECKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOJIA, AMMHAKA

4.5

®u3nyecKknue 1 XMMUYECKHE CBOMCTBA OKCHJIOB HeMeTauloB: cepsl (1V, VI),
aszora(ll, IV, V), dochopa(lll, V), yrnepona(ll, IV), xpemuusa(1V). [lonydaenne

OKCHJOB HEMETAJIJIOB

4.6

Xumunyeckue cBoiictBa okcuaoB: MetamioB [A—-IIIA rpynm, nunka, meau(Il) u

sxeneza(ll, III). [TomyyeHue OKCUIOB METAIIIOB

4.7

XUMUYEeCKUE CBOWCTBA OCHOBAHUHN M aM(OTEPHBIX THAPOKCUIOB (Ha pUMepe
TUAPOKCHUJIOB QJIIOMUHUS, Keje3a, [HHKa). [lomydeHue oOCHOBaHUN U

aM(OTEPHBIX TUAPOKCHIOB

4.8

OO01mue XUMHUYECKHE CBOWMCTBAa KUCIOT: XJIOPOBOJIOPOAHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOU, CEepHOU, a30THOH, (ocPopHOii, KpeMHUEBOU, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M a30THOU KUCJIOT.

[Tonyuyenue kuciIoT

4.9

OO0mre XUMHYECKHE CBOMCTBA cpenHuX cosier. [Tomyuenue coei

4.10

HOHy‘ICHI/IC, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOPOAA, KHUCJIOpOda, aMMHUAKaA,

YTJICKUCIIOTO I'a3a B na6opaTopI/H/1
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[Tonydyenne ammuaka, CEpHOM U @30THOW KHMCIIOT B MPOMBIIITIEHHOCTH. OO0111e




CIIOCOOBI MOJTYyYEHHS] METAJUIOB

4.12

I'eneTuueckas cBs3b MECKAY KiIaCCaMH HCOPIraHUYICCKUX COCJIMHEHM I

XHUMUYECKHUE pcakuuu

5.1

Knaccudukanus XuMu4ecKkux peakiuii o pa3iTuuHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy y4YaCTBYIOIIMX B PEaKIMU BEIIECTB, 110 TEIUIOBOMY 3 deKTy, o

W3MEHEHHMIO CTeTICHEH OKHMCICHUS XUMHUUECKHX DJIEMEHTOB

5.2

TenoBoii 3¢ ekt XUMUUECKOi peakiuy, TePMOXUMUYECKHE ypaBHEHUs. DK30-

N DOHAOTCPMHUYCCKUC PCAKIIUH. TCpMOXI/IMI/I‘{CCKI/IC YpaBHCHHUA
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OKuCINTEIIFHOBOCCTAHOBHUTEIIBHEIC pcaKkiuu. OKHCITUTEIIH ¥ BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHHA. SHCKTpOHHLIﬁ OanaHc

OKHCIIMTETLHOBOCCTAHOBUTEIILHOM pe€aKiuu

5.4

Teopus 3eKTPOIUTUUECKON quccorranuu. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U

HEeRNIeKTPoNuThl. CHIIBHBIC U clTa0ble NEeKTPOTIUThl. CTENneHb TUCCOIMAIINN

5.5

Peakiiuu monHoro oomMeHa. Y CJIoBHsI MPOTEKAHMS PeaKIIuii HOHHOTO OOMEHa,

MOJIHBIE U COKpAUIEHHbIE HOHHBIE YPAaBHEHUS PEaKuil

XuUMHS ¥ OKpYyXKarolas cpena

6.1

BemecrBa 1 Marepuansl B ITOBCEJHEBHOM >KM3HU 4YelloBeKa. bezomacHoe
UCIIOJIb30BaHUE BELIECTB U XUMHUECKUX PEAKIIUI B TAOOPAaTOPUH U OBITY.

HepBa;I IIOMOIIb IIPpU XUMHUYCCKHUX OXKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYyKarolleil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arps3HEHHE IOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpeJOTBpAIICHUS
[Ipenenvuas momyctumass koHmnentparus BemectB (IIJK). Pomp xumunm B
pelIeHUN DKOJIOTHYECKUX MpoOiieM. YCWIeHHe MapHUKOBOro d(ddekra,

pa3pyLieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsbl, a3ota, Gocdopa, yriaepoaa, KpeMHUS U MX COCIUHEHHH B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEeJIBbCKOM Xo3siicTBe. llpumeHeHne
METAJIJIOB M CIUIAaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX coeanHeHuil. [IoHsaTHE 0 KOPPO3UN METAIIIIOB, OCHOBHBIE

CHOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpuposHblE MCTOYHUKU YTIIEBOJAOPOJOB (yroJsib, NPUPOIHBIA Ta3, HE(TH),

HIPOAYKTHI UX NepepaboTku (O€H3UH), UX POJb B OBITY U MPOMBILUIEHHOCTH

6.5

[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriepojia (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYyCHAst

kucioTa). [lousaTre 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaX, OeNKax,




YriIeBoJ4ax — v Ux

POJIM B )KU3HHU YCJIOBCKA

7 Pacuérnr:
7.1 1o (popmynaMm XUMHUYECKUX COCTUHEHUM
1.2 Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B pPaCTBOPE
7.3 10 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOAUYECKOE

OBECIIEYEHMUE

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xuwmwust, 8 knacce/ Pyasutuc I'.E., ®enpaman @.I°., AknronepHoe
obmectBo «M3naTenscTBO «IIpocBeiienre»
» Xumus, 9 xnacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe

obmectBo «M3naTenscTBO «IIpocBerieHne»

METOAUYECKHUE MATEPHUAJIBI J1JIA YYUTEJISA
Xumwust, 8 knacce/ Pymasutuc I'.E., ®enpaman @.I°., AknronepHoe

obmectBo «M3naTenscTBO «IIpocBeienre

» Xumus, 9 knacc/ Pynsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe

obmectBo «M3aarenbcTBo «lIpocBemienne» XuMus : ypoku B 8 Kitacce :

nocobue nnsa yuurens /H. H. I'apa

Xumus. Ypoku B 9 kiacce : mocooue nist yuurens /H. H. Tapa
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

tp://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

bubmuoreka I{OK https://m.edsoo.ru/9911bef3
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