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MHNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma 1o yueOHOMY mpeaMery «XHUMHS» COCTaBJI€HA B
COOTBETCTBMM IIpuKazoM MwunHHcTepcTBa npocsemenus Poccuiickoin denepanumn
oT 9 okta0ps 2024 roga Ne 704«0O BHECEHUU M3MEHEHUI B HEKOTOPBIEC MPUKA3BI
MunucrepctBa  mpocBemienuss  Poccmiickon  @epepanuu, — Kacaroluecs
dbenepabHBIX 00pa30BaTENbHBIX MPOTPaMM HAYaJIBHOTO OOIIEeTo 0Opa3oBaHMUS,
OCHOBHOTO  00ImIero oOpa3oBaHMs U CpeAHEro oO0Iero  oOpa3oBaHU
(3apeructpupoBano B MuHnrocte Poccun 11.02.2025 Ne 812200), xoTOpbIli BHEC
U3MeHeHUsT B (elnepaibHble OCHOBHBIE 00II€00pa30BaTEIbHBIC MPOrPAMMBI,
BCTymaromme B cuity ¢ 1 centsiopst 2025 roaa.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHUW K pe3yjabTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, TPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUHU MPENoaBaHusl yaeOHOTo npeameTa « XuMush
B 00pa3oBarteNbHbIX opranuzanusix Poccuiickoit deneparuu.

[Iporpamma mo xumuu Oa€T TpEACTaBICHHE O LEJAX, OOIIeH cTpareruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpeayCcMaTPUBAET pPaCIpElEeiIeHue €ro Mo KilaccaMm MW CTPYKTYPUPOBAaHHUE 10
pazzmenaM M TEMaM MPOrpaMMbl O XHMHUH, OIpPEIETsAeT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBAaTEILHOCTh HW3YUYCHHS XHUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXCs, ONpeaeNseT BO3MOXXKHOCTH IIpeaMera  JIs
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TakKe TPEOOBaAHUN K
pe3yJibTaTaM 00yYeHHS] XUMUM Ha YPOBHE II€JICH M3YUeHHUsI TIpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEITLHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHWE XUMHUHU CIY>XUT OCHOBOW il (OPMUPOBAHHMS MUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
PHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.



N3yuenune xumuu:

CIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUpOBAHUE MBILIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOW  JIeSITeNIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM I€SITEILHOCTH;

3HAKOMUT CO CHENU(UKON HAay4dHOrO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJTIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YYaIOIIUXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K NIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHuEe 00y4aIOIUXCSl.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
COJIEpKaHMsl  y4eOHOTro  MpeaMeTa, KOTOPBIM  SABJISETCS  NEeJaroruyecku
aJanTHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oOpa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHMYECKOM XUMHU U HEKOTOPBIX OTJEIBHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYEeCKON XUMUH.

CtpykTypa coiepkaHus MpOorpaMMbl IO XMMUU CPOPMUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbI MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro YpOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnyeckoro 3akona /. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYE€HHS O CTPOCHHUH aTOMa M XUMHUYECKOM CBSI3H;

— TIpEACTaBICHUM 00 JJICKTPOJMTHUYECKON JTUCCOIMALIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIIEAOBATEIBLHO OT OHOTO
YPOBHSI K JPYroMmy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHHE TpOrpaMMbl MO XHMHH  CHOCOOCTBYeT  (DOPMHPOBAHUIO
MPEACTABIICHNUS] O XMMHYECKON COCTABIIIOIIEN HAYYHOM KapTUHBI MUpa B JIOTHKE



€€ CHCTEMHOM MpHUPOJIbl, LEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHUIO H
METO/JaM TO3HaHUs B Hayke. M3ydyeHrne XMMHUH NPOUCXOOUT C MPHUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyX arooluid MUp»,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kmacey.

[Ipy w3ydyeHMHM XUMHUM MPOUCXOIUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMMHUECKHUX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITHUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYIHBIX O00OOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOLIEHMM K HAyYHbIM METOJAaM I[I0O3HAHMS TP HU3YYEHUH BEIIECTB U
XUMUYECKUX peaKui, B ((OPMUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B YUYEOHO-IIO3HABATENbHON U y4eOHO-HUCCIEeI0BaTEIbCKON
JESTEIbHOCTH, OCBOCHHM INpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
ITOBCETHEBHOM KU3HH.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyyarommxcss K CaMOCTOSITENIbHOM MO3HABaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIoBUM, CITOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyYaIOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEpPCaJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYaIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YYECHHUH
XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOsieM B TOBCEIHEBHOM JXU3HU U
TPYAOBOU IEATENBHOCTH;

— ¢opMmHupoBaHHE y OOy4YalOMMXCA T'YMAHUCTHYECKUX OTHOILCHUM,
NOHUMAaHUsl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOEHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(dHIIS M HAMPABICHHOCTH NATbHEUIIETO
oOy4eHwUS.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3Y4YEHUS XHMHH HAa YPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre *kene3a ¢ pactBopom cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass CBsa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TOJYyYEHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCINMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XMUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa rino6albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHNE KAaUeCTBEHHOW pEaKINK Ha CyJibdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE Mozelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U con xkemesa (11) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (I1I), mequ (1), HaGrOAEHUE U OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemecTs, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

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

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUs] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, €eCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
n/n TeM NPOrpaMmabl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 ) bubnuoreka [{OK
IPAKTUYECKON JIEATEILHOCTH https://m.edsoo.ru/7f41837¢
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 0 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 0 1 bubmmoteka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
’9 Bonopox. Ilonarue o kucimorax 2 0 1 bubmuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 but6mmorekxa [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIul



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
’ XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
bubnunorexa LIOK
32 OKHUCIUTEILHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
J4! 15
TOTO TO pasiey https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 buGnuorexa LIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
’ PYTHIRL L-6p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK

2 I1 1 0 0

OHSITHE O METOJaX MO3HAHUS B XUMHUH hitps:/m.edsoo.ru/f0d227c
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOPUU U PUEMBI | 0 1 bubnuoreka [IOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | 0 0 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 0 1 bubmorexa HOK

a . p p https://m.edsoo.ru/ff0d28c8
OUYHUCTKY TTOBAPEHHOU COJIN)»
Atombl 1 Mosekysl. [IpocTeie n
6 CJIO’KHBIE BEIIECTBA. XUMHUUYECKHE 1 0 0 bubmmorexa [IOK
- ’ https://m.edsoo.ru/ff0d2a6¢
JJIEMEHTHI.
3HaKu (CUMBOJIBI) XUMUYECKUX
7 snemeHToB. OTHOCUTENbHAS aTOMHAas 1 0 0 bubmmorexa [IOK
' https://m.edsoo.ru/ff0d2be8
Mmacca.
bubmuoreka [JOK
8 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUYECHHE https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

sHIuKIoneauct. O0o0IEeHue 1

9 X e .0 e
MMHHeCKaT QOpMyIa. OTHOCHTEbHAA https://m.edsoo.ru/ff0d2eae
MOJIEKYJIIpHAsi Macca BEIIECTBA.

10 MaccoBasi 107151 XUMHUYECKOT0 bubmuorexa [JOK
3JIECMEHTA B COCAUHCHHUMU. https://m.edsoo.ru/ff0d350c¢

bu6mmoreka [IOK

11 BanenTHocTs.

FTHOCTD https://m.edsoo.ru/ff0d2a6c
bub K

12 BanenTtHocTb. nommorexa IO

https://m.edsoo.ru/ff0d323¢

13 Komnuuectno BemiecTBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
Du3NYECKUEe U XUMUYECKHUE SABJICHUS.

14 Xumnueckas peakuus. [Ipuznaku n bubnuoreka [IOK
YCIIOBUSI IIPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d37fa
peaKkuuid.

15 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuoteka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Berauciienus konmmdecTBa, MacChl

16 BEIIIECTBA [0 YPAaBHCHUSM XUMHYCCKHUX bubmorera [TOK

n N P https://m.edsoo.ru/ff0d5708
peakuuit
Beranciienus konmmaecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYCCKUX bubmorexa HOK
n N P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukamus xuMrudecKkux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
19 M. B. JIoMOHOCOB — yu€HBbIH- bubnnoreka [HOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4

cUCTeEMAaTHU3alud 3HaAaHUN

Kontponbnas padota Nel o reme

bu6mmoreka [IOK

20
«BellecTBa 1 XUMHYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctan
21 Bo3ayxa. Kucimopoa — sineMeHT u bubmorexa [IOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
duznyeckre 1 XUMHUUECKHE CBOICTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
poAa (peartt : https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOpl Mosty4eHus KUCI0po/ia B
23 J1a00paTOpHH U MIPOMBIILIEHHOCTH bubmorexa LIOK
paTop P ' hitps:/m.cdsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peakIu, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHUH, JK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
Tonnueo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/1e¢1;03 yxa CIIOCOOBI Zro bubmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
IIpakTuyeckas padora Ne 3 o Teme
26 «[Tonyyenne u cobupaHue KUCIOpoaa bubmorexa HOK
y N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY
7 Bonmopon — anemeHT u npoctoe bubnnoreka [JOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubmmoreka [JOK
29 IlonsTre 0 KuCIOTaX M COJIIX HOIHOT 1

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Cnoco0bl noryueHus: BOAOPOia B

bubmuorexa [JOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOnpanue BOIOPOIa bubmorexa [TOK
Y oHP AOpoaa, hitps://m.edsoo.ru/f0d442
M3Yy4YEHHUE €ro CBOMCTBY
1 Mosipablii 00bEM ra3oB. 3aK0OH bubnunoreka HOK
ABorajzipo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa HOK
H MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrunciaenus 00EMOB ra3oB I10
34 aBHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
ypas DeAKHI https://m.edsoo ru/fR0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexka [HOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTens. HacwimmeHnnbsre
37 Hu HJZHaCLI peHHBII; acTBOpHEL. MaccoBas bubmmorera [TOK
m p P https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALIUS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
Qorep https://m.edsoo.ru/f0d664e
OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnunoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubnuorexa [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBI;) T10JI q)eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmmorexa [JOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTryeckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACChI HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
43 I'eneTnueckas cBsI3b MEKy KJIaccamu bu6mmorexa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O0600611eHre U crucTeMaTu3alus 3HaHU! 1
https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 mo teme
" bubnuorexa [JOK
50 OcHoOBHBIE KJIacChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[lepBbie NOMBITKY KJIaCCUPUKATUN
bubmuoreka [JOK
51 XUMHUYECKUX IeMeHTOB. [loHsATHE O

rpymnmnax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuoanueckuii 3aKOH U

bubmuorexa [JOK

52 Ilepuonndeckast cucTeMa XUMHYECKUX
pHOA https://m.edsoo.ru/00ada52c
anemenToB JI. . MenaeneeBa
53 Ilepuonapl, rpynnel, IOATPYIIIEI buGnnorexa LIOK
PHOJIBL TPY » TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COoCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubmuorexa [JOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapaKTepUCTUKa XUMHUYECKOTO
56 DJIEMEHTA 110 €r0 MOJI0KEHUIO B bu6mmoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHA HAayKu U npakTuku. J[. 1. bubnuoreka [IOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
PesepBHeIil ypok. O000IIEHHE U
58 CI/ICTI;MaTI/ISZ pI/ISI 3HAHUM / bubmmorera [TOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
bu6mmorexa [IOK
59 «Ctpoenune atoma. XuUMHUYECKas CBSA3b»
. https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHas paboTa
60 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX SJIEMEHTOB https://m.edsoo.ru/00adaab8
b K
61 HNonnas xumMu4deckas CBsI3b nommotexa O

https://m.edsoo.ru/00adac34
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6 KoBaneHnTHast nosnsipHasi XuMH4YeCKas | bubmumoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAst | bubnunoreka HOK
CBS3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Creneup oxkucnenis ! https://m.edsogru/OOadae28
65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnnoreka [JOK
peakuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsogru/OOadb076
PesepBHbIil ypok. O000LICHHE 1
67 CI/ICTI;)MaTI/ISZI_II)I/Iﬂ 3HaHI/II7LIu 10 TEME 1 bubmmorexa LHOK
«CTtpoeHne atoMa. XMMHUYECKasl CBA3bY futps:/im.edso0.ruad9ch2
68 PesepBHblil ypok. O60011eHue u | bubnnorexka [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa | bubnuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMHu4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriIyOleHne 3HaHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanus xumMmuaeckux ) bubnnorexka [JOK
pEeaKuuid 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
bubmuoreka [JOK
@aKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHMHYSCKOM PCAKIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LHOK
yP peartt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN bubmmorexa LHOK
e htps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LHOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Permrenye dKCIepUMEHTAIILHBIX Bubmiorexa IIOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTtponbHas padora Ne2 o reme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS bubmorexa LOK
p A HHATU https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorera [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIAHON KUCIOTHI bubmmorexa [TOK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
. bubmuorexa [JOK
21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
” OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
” Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B IIpUpoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bubmuorexa [JOK
[POAYKTA peaKkiuu https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHe
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
1O https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero bubmmorexa [IOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUUECKOE bubmmnorera [TOK
yRoOp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u Bubnrorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTYUYEHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacopocTpaHeHe B

35 pu ﬁf_[e’ imnIzIeCKie U XUMUYECKHE Brommorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICcTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauecTBenHnas peakuust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
bubmuorexa [JOK
39 OpPraHWYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepoia
. bubmuorexa [JOK
40 Kpemuunii u ero coequHeHus
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padorta Ne3 mo teme

. bubmuorexa [JOK
42 «Baxueiinye HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael 156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmmorexa LIOK
yP PCAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MpUMECH
bub OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ac1278
bubmuoreka [JOK
47 €JIOYHBIE METaJIJIbI
i https://m.edsoo.ru/00ae14b2
43 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJbIIUA U MarHui https://m.edsoo.ru/00ael5e8
. bubnuoteka [JOK
50 Baxnenmme coeTMHEHNS KaJIbITHI
https://m.edsoo.ru/00ael5e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUMN
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "XKEcTKoCTL BOABI M METOEI €€ bubmmorera [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorexa [IOK
54 A 7
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUHN
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«Baxnenme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEPKUT TpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MAacCOBOM JI0JIM BBIXOJA POIYKTa
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HaAHUU
KonTponbHnas padora Ne4 o Teme
62 «Baxnenmue MeTaJuIbl U UX
COETMHEHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
MMOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHre U bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O0001IeHHE U bubnmoreka [JOK
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CUCTEMAaTHU3al U 3HaAaHUN
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PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM MPOI'PAMMBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTaTa

1

1.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH)

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IIOHATHM: aTOM,
MOJIEKYJIa, XUMHUYECKHM D3JIEMEHT, IMPOCTOE BELIECTBO, CJIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKyJIsIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0Js XUMHUYECKOIrO
AJIEMEHTA B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKaLMsi  PEaKIHil: peakuud  COCAMHEHHUS,  PEaKIHH
pa3IOKEHUs, PEaKIMW 3aMEIICHHs, peaknuu OoOMeHa, JK30- U
SHAOTEPMUYECKUE PEaKIMU, TeroBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBas J10JIs BeIecTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATUUA |
MPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIOJIb30BAaTh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

1.5

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

OMIPCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

1.7

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (10 YHUCIYy U COCTaBY
YYacCTBYIOLIMX B PEaKIMH BELIECTB, M0 TEIIOBOMY YPQEKTy)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MAaccChl

BC€IICCTB

1.8

1.9

BBIUHCIISITH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie

COEIMHEHMS,

BBIYUCJIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MNPUMCHATE €CTCCTBCHHOHAYYHBIC MCTOAbLI IMO3HAHUA — Ha6J'I}0)ICHI/Ie,




2.1

U3MEPEHHE,  MOJCIUPOBAaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )
[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTB)

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCHuI,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

23

24

OIpeNeNATh MPUHAIIEKHOCTh BEUIECTB K OIPEAEIEHHOMY Kiaccy
COeMHEHUH 1o Gopmysam

KJ1accu(puIUpOBaTh HEOPraHMUECKUE BELIECTBA

XapakTepu3oBaTh  (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINUCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUANA

2.5

IMPOrHO3UpPOBATH CBOMCTBA B€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAaHUA XHMHUYCCKUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUiIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (eHondTarer, METHIOPAHK U IPYTHe)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

ITo Teme: «llepumommuecknii 3akoH u Ilepmommueckas cucrema
xumuueckux sneMeHToB J[. M. Menneneesa. CTpoeHue aTroMoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUID)

3.1

32

33

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHSATHH: SAPO aToma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas OpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIIpHAs W HENOJIApHAas KOBAJICHTHasl CBS3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA
KHaCCI/I(pI/ILII/IpOBaTB XHUMHWYECCKHUEC DJICMCHTEI

OINKCBHIBATh M XapakTepHu3oBaTh TabnuuHyio ¢opmy Ilepuonuueckoit

CUCTEMBbI XHMHUYCCKHUX OJJICMCHTOB: pPa3/In4aTb IIOHATHUA «TJIaBHas




34

noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,

«MaJiple» U «OO0JIBIINE IEPpUOAbI

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TabiuIile
«ITepnognueckas cHCTEeMa XUMHYSCKHUX 9JIEMEHTOB J.H.
MenpeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB W 3apsia  sAapa, oOIIee YHCIo

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

OIIpCaACIsATb BHA XHMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTraHNYCCKUX COCIUHCHUAX

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

ITo Teme: «BemecTBo U XUMHUYECKast peaKkuus»

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHUECKAs AUCCOLHAIIMS,
peakuMy MOHHOrO OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaThMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHaf,
METaJUINYecKas), KpPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pcaKknuuun

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBIIATh YPABHEHUS HIIEKTPOJUTHUYECKON IUCCOLUALMM KHUCIIOT,
HIeJI0Ye W COJIEM, IOJIHBIE M COKPAIEHHBIE YPaBHEHUs pPEaKIHi

WOHHOr0 oOMeHa

1.4

PacCKpbIBaTh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX pCaKLII/Iﬁ




MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATHX peaKIuii

1.5

IIPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKON peaKkIuu

2.1

Ilo Ttemam: «Hemeraiuibl U HMX COE€OUHEHUS» U «MeTalibl U HUX

COCOAUHECHUA»

XapaKTEepU30BaTh (OMUCHIBATH) OOIINE U CIICIU(PUICCKAEC XUMUUECKHE
CBOMCTBA TPOCTBIX W CJIOKHBIX BEIICCTB, TOJTBEPKIAs ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHUYECKUX PEAKIIUI

2.2

23

COCTAaBJIATb YPAaBHCHUA peaKuMﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHUC
FeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,

BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSX

24

CIENOBaTh MpaBWJaM [OJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSAMH IO BBINOJHEHUIO
71a00paTOPHBIX XMMHYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U yIIIEKHCIIOrO Ta3a)

2.5

HpOBOI[I/ITI) pCaKHI/II/I, HO}ITBCp)KI[aIOHII/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOoHat, Qocdar, cunamkar, cynaedar,
THJIPOKCUINOHBI, KaTHOHBl aMMOHUS, WOHBI HM3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOPaX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMuUs 1 OKpyKaroas cpeiar

3.1

32

pacKpbIBaTh CMBICII OCHOBHBIX XuMuyeckux mnonsatuil: [I/IK

BCIIECTBA; KOPPO3Ud METAJIJIOB

IMPUMCHATE OCHOBHBIC OIICpanuu MBICITUTEIBHOMN JCATCIIBHOCTH —
aHajinu3 MW CHHTC3, CpPaBHCHUC, O606IJ_ICHI/IC, CUCTEMATH3AlIUIO,
BBIABJIICHUC TIPUYHUHHO-CICIACTBCHHBIX CBSI3CM — 1 U3YYCHUA
CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC
METOJABI IIO3HAHUA — H&6J'IIO}IGHI/IC, HN3MCPCHUC, MOACIINPOBAHUC,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenver xumuu. Poiab XxuMuu B >KM3HHM 4YejoBeka. XHUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIIECTB

[TonsTre o MeToAax mo3HaHusi B XuMuu. YncTtelie BemiectBa U cmecu. Crocoosbl

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHOG YUCHUC

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 10151 XUMHYECKOT0 JIEMEHTa

B COCTUHEHNH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoM4ecTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWMHHUIl BemiectBa. Pacu€rsl mo ¢opmynam

XHUMHUYECKHUX COCIUHECHUM

Pusnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BeUlecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, ¢ MpaBUIaMu
paboTel B JabopaTopur W TpuéMaMH OOpalieHus C J1abOpaTOPHBIM
o0opyaoBaHHWEM, H3ydYe€HHE U ONucaHue (QHU3UYECKHX CBOWCTB 00pasiioB
HEOPTraHWYECKHX BEIIeCTB, HaOMIOJeHHE (U3NYEeCKuX (TUIaBIICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KHUIEHHE W KOHACHCAIUs BOAbBI) U
XUMUYECKHX  (TOpeHHE  CBeuYd, [MpOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) sIBIEHUM, HAOMIOJEHUE U OINKCAaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakmuil  (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, pas3ioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHUCTBHE Kejie3a ¢ PaCTBOPOM

conu meau(1l), n3ydenue cnocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

23

¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULALMUSA, Xpomarorpadus), MpoBeneHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOIIOIEHHE U ONMCAHUE PE3yJIbTaTOB IIPOBEIECHUS
OIbITa, WUIFOCTPUPYIOLIErO 3aKOH COXPAHCHHMsS MAacChl, CO3JaHUE MOJCIIEU

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxuelinmue npeacTaBUTeNIM HEOPTaHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — smeMeHT U mpocroe
BemecTBo. Haxoskaenwe kuciaopoja B Hpupojie, GU3NYEeCKHe M XUMHYSCKUE
cBoricTtBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoObl
MOJy4eHHUsT KUCIOpoJa B J1ab0OpaTopuud W MPOMBINIICHHOCTH. KpyroBopot

Kkucnopoja B mpupojie. O30H — alIoTporHas MoaupUKalus KUCIopoia

TemnoBoit 3 dekT XUMUIECKON peakluy, TEPMOXHUMHUECKHUE YPAaBHEHHUSI, K30~
U DHJIOTEPMHUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHJIEHUE TapHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BeuiectBo. HaxoxneHue Bogopoaa B IpUpOJE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnorse! u conu

24

MonsipHbIii 006EM Ta30B. Pacy€Thl Mo XUMHUYECKUM ypaBHEHHSIM

2.5

2.6

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpOB B NpUPOAE M B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOA

Knaccugukanus Heopranmueckux coequHeHunidl. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBolicTBa OKCHAOB. [loiryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMH. [TonyueHre ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHCHIOT. Pam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘{CHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHUE CBOMCTBa COJIEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[PIHGHPIFI

2.11

3.1

3.2

33

XVUMHUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHUCJIOpO/a B BO3JyXe, IOJy4YyeHHe, cOOMpaHMe, paclo3HaBaHUE U M3YydEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCJIOBHSI BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1oxapa), 03HaKOMIICHHE C
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IIOJIyYCHHE, COOWpaHHE,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (rOpeHue), B3auMoeicTBue
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCTIOIB30BAHUE BHIEOMATEPUATIOB),
HaOmrofieHne oO0pa3lioB BEIIECTB KOJUYECTBOM | MOJb, MCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MacCOBOM J10Jiell pacTBOPEHHOIO
BELIECTBA, B3aMMOJEWUCTBUE BOJbl C MeTaIaMU (HaTpUEeM U KajlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(Il) ¢ pacTBopom cepHON KHUCIIOTHI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, I1I0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEeIMHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMma XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[TepBble MOMBITKM KJIacCU(UKALUMU XUMHUYECKMX d3JeMeHToB. IlonsTHe o
IpyMNIax CXOIHBIX 3JEMEHTOB (ILENIOYHbIE U IIEIOYHO3EMENIbHbIE METaJlbl,
raJIOTeHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U THAPOKCHUIBI

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX 3i1eMeHTOB [1.1.
Meneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoanueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepuonsr u rpynnel. PU3MYECKUI CMBICT TOPAJIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyurIibl 3JICMCHTA

CTpOCHI/Ie aroMmoB. CocTaB aTOMHBIX AACP. H30TO0MmEI. 9HCKTp0HLI. CTpOCHI/IC

SJICKTPOHHBIX 000JI0OYEK aTOMOB NIEPBEIX 20 XMMHMYECKMX D3JICMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOKMCTB IO TpyINaM M IEpPHOJaM.
3nauenue I[lepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XMMUUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. (.M. MennaeneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATENILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH S3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKluu pa3jioKCHUA, COGI[I/IHGHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEePKAHUSA

BemectBo 1 xumuueckas peakuus. [Topropenue

1.1

[Tepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKUX demeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOICTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaius, KaJIbIUI U HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM djeMeHTOB B llepuoamueckon

CUCTEMC U CTPOCHUCM NX ATOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XMUMHYECKOM CBsI3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJAa XUMHU4eckoil csizu. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKHX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanys XuMudeckux peakiuii Mo pas3inyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIECTB, MO TEIUIOBOMY 3(dexty, mo

H3MCHCHHIO CTCIICHEH OKMCICHUS XUMHUYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1.4

[0 YYacTHIO KaTaau3aropa). OK30- M 3HJIOTEPMHUYECKHE  peakluy,

TEPMOXUMHNYECKNEC YPAaBHCHUS. Ilonsrue o CKOpPOCTH XHUMHYECKOM pC€aKinuu

[TonsiTe 006 oOpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusax. [[oHaTre 0 XMMUYeCKOM PaBHOBECUH.
@axTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJ0KEHHE

XUMHYCCKOI'O0 paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C UCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
XxuMH4eckoi cBs3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIHTEHI.
Peakiuu nonHoro obmena. YcCllOBUSI MPOTEKAHMS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 SJIEKTPOIUTUYECKON

Auccouuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3eC coJiei

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
azMasa), CIIO’KHBIX BEIIECTB (XJIOpuAa HATpHUsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakiMu OT BO3IACUCTBUS Ppa3IMUYHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMN  KUCJIOT, Iejaoded M coiedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAaKUU (FOpeHHe, peakiy pa3ioKeHUs, COeIUHEHHS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKuit

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis!l 1 UX COeIUHEHUS

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKkrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTaljlaMH, HEMeTajulaMH, IiesodamMu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHHUE, npuMeHnenue. Jleiictue




2.2

XJI0pa ¥ XJIOPOBOJOPOJA HA OPraHU3M 4YeloBeKa. BaxkHelmme XJIopuabsl U UX

HaXOXICHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHn OKucieHus. CTpoeHue u Gu3nYecKrue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAAa M Cepbl. AJUIOTPONHBIE MOAN(PUKAIUN
KHCIIOpo/ia U cepbl. XUMHMUECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduaeckue). XUMHUYECKUE
peakiuu, JeKalre B OCHOBE MPOMBIIUICHHOTO CIOc0o0a IOJIYYEeHUs! CEepHOM
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynedar-uoH. Haxoxnenue cepel U €€ COCNMHEHUN B MPUPOJEC. XUMUYCCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC T0XKIIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHS
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OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEHUE B IIPUPOJIE,
¢usnveckne u XUMUIecKne cBoiicTBa. KpyroBopor a3ora B npupojae. AMMHaK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, MojdydeHue u npumeHenue. Comu
aMMOHMS, HX (u3HYecKkne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peaklusi Ha HOHbI aMMOHUs. A30THas KUCIIOTa, €€ MOoJyuyeHHe,
¢dbuzmveckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn00peHuil. XUMHUYECKOe 3arps3HEHHE OKpY Karollen
Cpeabl COETUHEHUSIMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

24

®ocdop, amnorpornHele Mogudukauu Gocdopa, puzndeckue U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, monydeHue. Mcmomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(UKaAIMKM, paclpocTpaHEHHE B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,
nux (1)I/ISI/IV-IGCKI/IG U XUMHWYECKHUEC CBOI)IICTBa, )Iel\/'ICTBI/Ie Ha JXHUBBIC OpPraHMW3MBbI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpO6JIeMI>I, CBA3aHHBIC C OKCHUJIOM




yriepona(lV); rumore3a rino06agbHOrO MOTEIUICHUS KIMMaTa;, TMapHUKOBBIN
3¢dexT. YrompHas Kuciora M €€ colM, UX (QU3NYECKUe MU XUMUYECKHE
CBOICTBa, MoOJyuyeHUEe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Vcnonp3oBaHue kapOOHATOB B ObITY, MEAMLMHE, IIPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKHUX BELIECTBAX KAK O COCIMHEHHSIX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJICH, STaHOJ, TJHIEPHUH, YKCyCHas
kuciora). Mx cocraB M xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBAX: >Mpax, OelKax, yrieBojax — M HX pPOJU B KU3HU
4yenoBeka. MarepuaabHOE €IMHCTBO OpPraHWYECKHMX UM HEOPraHMYEeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckne © XUMHYECKHE CBOWMCTBA, TMOJYYCHHE U
npumeHenne. CoeuHEeHUs KpeMHHUS B mpupoae. OOmme mpencraBicHHus 00
okcuzae kpemuus(IV) u kpemuueBoii kuciaore. CUIMKATBI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO0, IIEMEHT, OeTOH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCZIHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE OOpa3[[0OB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOpUI-
MOHBl W HaONIOIEHWE MPU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpPa)Karollle
¢u3nyeckue U XMMUYECKHe CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPUJOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJCOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yriIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4YeHUEe XMMHUYECKHX CBOMCTB pa30aBieHHOW CEpHOM KHUCIOTHI, MPOBEJCHHE
KauecTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMHU CBOMCTBaMH a30T1a, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OOpas3lamMmu
a30THBIX U (ochHOPHBIX yIOOpPEHUH; MTOTyUYeHUe, COOMpaHue, paclo3HaBaHUe U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMMOHMSI U (Qocdar-uoH UM U3yuyeHHE TPUZHAKOB UX MPOTEKAHU,
B3aMMO/JICHICTBIE KOHIIECHTPUPOBAHHOM a30THOM KHCJIOTHI C MeAbI0 (BO3MOXKHO
HCIIOJIb30BAHNE BHJIEOMATEPUATIOB); HM3yYEHHUE MOJEIEH KPHUCTAJUIMUECKUX
pewéTok anmasza, Trpadura, (QyJulepeHa; O3HAKOMIIEHHE C IPOLIECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHUE, cOOMpaHMe, PACMO3HABAHWE W H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHWE KAauyeCTBEHHbIX pEakUMi Ha KapOoHaT- H
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
INPOAYKLUHUEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; pPELIEHUE SKCHEPUMEHTAIbHBIX

3a71a4 110 TeMe «Ba)kHeNe HeEMETAIIIBI U UX COSAUHEHU

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapakTepUCTHKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojnoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAIIOB. MeTaiinyeckas CBsi3b U
METAUINYECKass KpPUCTAIMYECKas PpemIETKa.  DJICKTPOXUMHUYECKUM  psif

HaIpsKEHUH METaJUIOB

3.2
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duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0IMe criocoObl MOITyYeHUs
MmetaiioB. [ToHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CrutaBsl (CTalb, YyTyH, JIOPATIOMUAHUH, OpOH3a) U MX IPUMEHEHHE B

6BITy H IIPOMBIINIJICHHOCTH

[lenouynsle Mertaibl: nosioxkeHue B Ilepuoamyeckoil cucreMe XUMHUYECKHX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
THUAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHWe IIEeNOYHbIX METAUIOB M HX

COE€IUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIO)KCHHE B
[Tepuonnueckont cucreme xuMmuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NyYecKue U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeilmue coenvHeHUs Kalblusg (OKCHM, THUIPOKCHUI,

conu). KEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMuHUIL: TIonoxkeHue B Ilepuommyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XumMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mOpupoje. Pusnyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. OKcuawl, THApoKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA U TTOJTyUCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; W3y4EHHE DPE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHICTBUSL OKCHJA KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
KCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHHE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, KajbIus, anroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpANIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BUJCOMAaTEpHAJIOB);
uccienoBaHrue aM(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMUHUS U THUIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BaxHelue MeTauibl U

nX COCAUHCHU

XHMHMS ¥ OKpYXKaroas cpena

4.1

4.2

HoBble maTepuanbsl u TexHojoruu. BemectBa nu maTepuanbl B MMOBCEAHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. llepBas momMoip NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromien cpeasl [1/IK. Ponb XuMun B petieHUH 3KOJIOTHUECKUX MPOoOsIeM.
[IpupoaHble HCTOYHMKH YTJIEBOAOPOAOB (Yroib, MPHUPOIHBIA ra3, HeQTh),

MPOYKTHI UX MEPEePabOTKH, KX POJIb B OBITY U TPOMBITIINIEHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3Y4YCHHC 06pa3u03 MaTCcpHuaJioB (CTeK.]'IO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMHUYECKHUE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCOBasl 10JIs1 M MPOLIEHTHAs! KOHLIEHTPALIUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBA3b, HICKTPOOTPUIIATEIBHOCTD, TOJISIPHAs ¥ HETOJIsIpHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemérka (aToMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKIMH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  OKHCIHTENb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YEJIOBEKAa U OKPYKAOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4dHas M HAy4yHO-IIOMYJsipHAs JHUTEparypa, CIOBApH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 Bf€HIECTBAX, HX
MMPEBPAIICHUAX u IMMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

MCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTeIbHbIX 3a/1a4

BJ'IaZ[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paauyc aroMma, 3JEKTPOOTPULATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHMUYECKHE JICMEHTHI

7.2 HEOpraHUYEeCKUE BEleCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

81 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKUX DIJIEMEHTOB, 3apsl

' HOHA

g2 BUJI XUMHYECKOM CBA3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B

. COCIMHEHMAX

8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEH

9 YMeHne xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUi, Kajaud, Mar"uii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI

99 metaioB [-IIA rpynn, amtomunusi, menu (II), uunka, xeneza (II u

' I1I), okcunpr yrnepona (I u IV), kpemuns (IV), azora u dhochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, NMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHCJTIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTFOCTPUPYIOIIMX ~XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAUTh KOJINYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WUJIU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEeHHEe CPOopMyIHpoBaTh TMpobieMy u
MPEAJIOKUT MYTH €€ PEIICHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYO0BAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3ACHUCTBUS
3 Hanmune mpakTH4YecKuxX HABBHIKOB TUIAHMPOBAHUS M OCYIICCTBICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
denondranenna) s ONpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «DNEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIlHs, aTFOMHHHUSI,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

14.2

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAIIUMHA B MaKpO- 1 MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

YucTsle BemecTBa U cMecu. CiocoObl pasiesieHus: cMecei

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMeHTHl. CHMBOIJBI  XHMHYECKHX
DJICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.
XuMuueckas (bOpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH ITIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeIbHAsT aTOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJISIpHAd Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCAUMHCHUN

1.5

1.6

KonmuectBo BemectBa. Mosib. Monsipaas Macca. MolsipHbIE 00BEM Ta30B.
B3aumocBsI3p KOIMYECTBa, MACChI U YHCTIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
duznyeckue U XUMUYECKHE sIBIICHUS. XUMUYecKas peakuus U e€ MPU3HAKH.
3aKOH COXpaHEHUs1 MaCChl BEUIECTB. XUMUYECKUE YPAaBHEHUS

Ilepnonnueckuit 3akoH u lleproanueckas cucreMa XUMHUYECKHX 3IIEMEHTOB

H.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuitl 3akoH. [lepuoguyeckas cucremMa xumudeckux snemeHTon J[.U.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3ortombl. Dnextponbl. CTpoeHue
AIIEKTPOHHBIX  000JI0ueK aToMOB MepBbIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepuoanueckoit cucremsl .. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XHMMHYECKHUX DJIECMCHTOB IEPBEIX Tpex
NnepruoaoB, Kaliud, KaJlbIHA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIbHOCTH,
MCTAINIMYCCKUX W  HEMETANIIMYCCKUX CBOf/iCTB) n HX COG)II/IHGHI/II\/'I B
COOTBECTCTBHH C IIOJJOXKCHHUEM DJJICMCHTOB B HepHOHHqCCKOﬁ CUCTEME H

CTPOCHUEM UX AaTOMOB

3.1

Crpoenue BelecTna
Xumuyeckasi cBsizb. KoBaneHTHass (TONsipHasl M HEMOJSIpHAs)  CBSA3b.
DJIEKTPOOTPUIIATETILHOCTh ~ XMUMHUYECKHX  JJeMEHTOB.  VoHHas  CBS3b.

Meramnueckas CBSI3b




3.2

Tumnel KpUCTATMYECKUX PEIETOK (aTOMHas, HOHHAasg, MeETauInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKHM W BHUIA

XUMHYECKOH CBI3U

4.1

4.2

Baxwueiime npeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccudukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecoeo0pa3yiye, OCHOBaHMW (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KACIOT  (KUCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

dusnyeckue MW XHMHYECKHE CBOMCTBa INPOCTBIX  BCIICCTB-HEMCTAJJIOB!

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

4.3

4.4

duznyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd W KaJIbOWsdA, aJJiOMHUHUSA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

pAaa HaHpH)KCHI/Iﬁ MCTaJ1JI0B

du3nyeckre U XMMHYSCKHE CBOMCTBA BOAOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckrue U XMMHUYECKHE CBOMCTBA OKCUIOB HeMeTramoB: cepel (IV, VI),
azota(Il, IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonyuenue

OKCHJO0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MetamioB [A-IIIA rpymn, nuska, menu(ll) u

xenesza(ll, III). [TomyueHne okcua0B METAIIOB

XUMHUYECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIPOKCHIOB (Ha IpUMeEpe
TUAPOKCUIOB  aJIOMUHUS, JKeneza, UuHKA). [lomyuyenume ocHOBaHuil U
aM(pOTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOMH, (hochopHOU, KpeMHUEBOH, yroiapHOW. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tosrydenue kucnor

OO6ume xuMHuyeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

[Tonyuyenue, coOupaHue, paclo3HaBaHHE BOAOPOJA, KHCIOpPOJa, aMMHaKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Toryyenne amMMuaka, cepHOW M a30THOM KUCJIOT B MPOMBINUIEHHOCTH. O01ue

CHOCOOBI OTYYSHHS METAJUIOB




4.12

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukaius XuMHUECKUX PEeaKLUUi 10 pa3IMYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOIIMX B pPEAKLMU BELIECTB, MO TemioBoMy 3¢ddexry, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUYECKUX YJIEMCHTOB

52

53

54

5.5

TennoBoil 3¢ hexT XUMHUYECKON peakui, TePMOXHUMHUYECKHE YPaBHEHU. DK30-
Y DHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIE peakiMi. OKHCIUTENIN U BOCCTAaHOBUTEIH.
[Ipouecchl  OKHMCIEHMSI M BOCCTAHOBJIEHHA.  OJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKLIUU

Teopus anexTponuTryeckoi auccoruanvy. KaTuoHbl, aHMOHBL. DIEKTPOJIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoInThl. CTeNeHb AUCCOLUAIN

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAIlIEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYyKarolas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMHUECKUX peakUuil B jabopaTopuu H OBITY.

HepBaﬂ MMOMOIIb IMPHU XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro NpeaoTBpaIlCHUs
[IpenensbHass nomyctumas koHueHtpauus Bemects (IIJK). Pomp xumum B
pELICHUH DHKOJOTMYECKUX TMpoOieM. VYcCuieHHe MapHUKOBOro »ddekTa,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpeMHHUSI U MUX COCIUHEHUH B
ObITY, MEIWIIMHE, IMPOMBIIIJIEHHOCTH U CelbCKOM Xo3sicTBe. [IpumeHenue
METaJUIOB M CIUIaBOB (CTajlb, YYTYH, JIIOPAJIOMUHMMA, OpoH3a) B OBITY U
IIPOMBIIIJICHHOCTH UX coequHeHHuH. [IoHsTHEe 0 KOppO3UK METallJIOB, OCHOBHbIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UH

[TpupoaHble HMCTOUYHUKHM YTIIEBOJAOPONOB (Yrosib, MPUPOIHBIN Ta3, HEPTH),

MIPOIYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIIEHHOCTH

6.5

HepBOHa'—IaJ'H)HBIe MOHATHI 00 OpPraHrnv4cCKrX BEIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, AlCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHaTHe 0 OMOIOTMYECKH BaXKHBIX BCIICCTBAX: XHpaX, 6em<ax, YIJI€BOAAX — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 o popmMynamM XUMHUYIECKUX COCTMHEHUI
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSAM




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumus: 8-# kiacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-€ U3/1aHue, epepadboTaHHOE
INabpuensu O.C., OctpoymoB N.I'., Cnankos C.A. AxuronepHoe o61ecTBo «M3marenbeTBo
«ITpocsenienue»

» Xumus: 9-i1 kiacc: 6a30BbI YPOBEHB: YUEOHUK; S-€ U3/IaHKe, TepepaboTaHHOE
INabpuensu O.C., Octpoymos WU.I'., Cnagkos C.A. AkimonepHoe o0miectBo «31aTenscTBO
«IIpocBemienue
tabmuubl: [lepuonnyeckas cucrema xumuueckux snemeHToB /1. . Menneneesa, Tabnuia

PaCTBOPUMOCTH, SHGKTpOXI/IMI/I‘leCKI/Iﬁ PO HAITIPSOKCHHA METAJLJIOB

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/XnuMusi-0a30Bblii-YPOBEHb.

Peanuzanus-tpedoBannii-OI'OC-ocHOBHOTr0-00111€T0-00pa3oBanus.-MeToanueckoe-

nocobue-is-yuurens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень

