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HHOACHUTEJIbBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHUM Ha YpOBHE OCHOBHOI'O OOIEro 0Opa30BaHMS COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOT'O OOILIEro
obpazoBanus, npencraBieHHbIXx B @I'OC OOO, a Ttakke Ha OCHOBE QeaepanbHON pabdoueit
POrpaMMbl BOCIIUTAHUS U C yU4ETOM KOHIICTIIIMU TMPETNoaBaHus yu4eOHOTro mpeaMera « XUMHUsD B
o0OpasoBartenbHbIX opranmu3ainusiax Poccuiickoit deaepanum.

[IporpamMma mo xumun 1a€T MPEICTaBICHHUE O LENsIX, 00IIel cTpaTeruu 00y4YeHusl, BOCIUTAHUS U
pa3BUTHS OOYYarONIUXCS CPEICTBAMHM Y4YeOHOTO TpeaMeTa, YCTaHABIMBAET 0O0s3aTeIbHOE
IpEeMETHOE COJIepKaHKe, IPeyCMaTpUBaeT paclpeieieHue ero 1o KjaccaM U CTPYKTYpUpOBaHHUE
1o pazfeliaM U TeMaM IpPOrpaMMbl 110 XHUMHUH, OMNpPEIEIseT KOJIMYECTBEHHbIE M KayeCTBEHHbIE
XapaKTePUCTHKHU COJICPIKAHUS, PEKOMEHIyEeMYIO MOCIIEeIOBATEIbHOCTh U3yUEHUSI XUMHUH C YYETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4Ye€OHOro mpolecca, BO3PACTHBIX
0coOeHHOCTeH 00y4JaroUINXCs, ONpeAessieT BO3MOKHOCTH MpeIMeTa Ui peaan3alun TpeOOBaHUM K
pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETro
o0Opa3oBaHus, a Takke TpeOOBaHMUN K pe3yjbTaraM OOy4YeHMs XMMHUU Ha YPOBHE IieNieil u3ydeHus
npeaIMeTa U OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHOW JAESITEIbHOCTH OOYyYarolerocss Io
OCBOCHMIO YUE€OHOTO CO/ICPIKAHMUSL.

3HaHWE XUMHUU CIYXUT OCHOBOM i1 (OPMUPOBAHUS MHMPOBO33PEHMSI OOydaroLIErocs, €ro
MPEJICTAaBICHU O MaTepHAbHOM €AWHCTBE MHPA, BAKHYIO POJb UTPAIOT POpMUpPYEMbIe XUMUEH
IPEJICTaBICHUS O B3aMMOIPEBPALICHUSIX HEPTUU M 00 IBOJIOLMHU BEIIECTB B MPUPOAE, O IMYyTAX
pelieHuss TIO0ANbHBIX MPOOJEeM  YCTOMYMBOTO pa3BUTHSL  YEIOBEYECTBA —  CHIPHEBOM,
OHEPTreTUYECKOM, TUIIICBOM M KOJIOTHUUECKOU 0€301TaCHOCTH, MPOOJIeM 3paBOOXPaHCHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3ali BO3MOXXHOCTEH JUIsi caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYpPbI
JMYHOCTH, €€ 001Ieil U GYyHKIMOHATBLHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEW OOydaromuxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOHM  y4eOHOW  JEeATeNbHOCTH,  OKCICPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX Kak B TIIOBCEJHEBHOW IKU3HM, TaKk U B
npohecCHOHANBLHOM NeSTeIIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsS/Ia Ha
€MHCTBO MPHUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAoOM B JOPMUPOBAHUU E€CTECTBEHHO-
HAyYHOM rpaMOTHOCTH O0YyYaIOLIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHUSAM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa3oBaHHe 00yJaromIuxcsl.

JlaHHbBIE HAMpaBJICHUS B OOYYCHUH XHUMHH O0ECIICUUBAIOTCS CIEUPUKON CoepKaHus yueOHOTO
npeaMeTa, KOTOpbIM SIBJISETCS NEeJAarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HayKu
XMMHH Ha ONPEACIEHHOM JTaIre €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero o0pa3oBaHUS OPUEHTHPOBAH HAa OCBOCHHUE
00y4JarOIMMUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPTaHMYECKON XWUMHH U
HEKOTOPBIX OTACNIbHBIX 3HAYMMbIX MMOHATHI OPraHnYeCKOW XUMHUH.

CtpykTypa comepKaHus MPOTrpaMMBbl IO XUMHH c(hopMHpOBaHA HA OCHOBE CUCTEMHOIO MOAX0/1a K
e¢ msyuenuro. ConepikaHuE€ CKIIAJbIBACTCA M3 CUCTEMbl MOHATHH O XHMHUYECKOM D3JIEMEHTE M
BEIIECTBE U CUCTEMbl MOHATHH O XuUMHYECKOH peakumu. OOe O3TH CUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl 10 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUNM Ha OCHOBE TEOPETHUECKUX
IpEeCTaBICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHsI O CTPOCHHH aTOMa U XMMHYECKOH CBSI3U;

— MPEICTaBICHUH 00 AIIEKTPOIUTUIECKON JUCCOIMALMH BEIIECTB B PACTBOpaXx.



Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKA TOJYYEHHBIX U
OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS TOCIEAOBATEIIFHO OT OJHOTO YPOBHS K JIPYTOMY, BBITTOTHSIS
GYHKIIMN OOBSCHEHUS M MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS 1 TTOJTYYCHUS N3Y4aeMbIX BEIIECTB.

OcBoeHHEe MPOrpaMMbI IO XUMHH CITOCOOCTBYET (hOPMUPOBAHUIO MPEACTABICHUS O XUMHYECKON
COCTaBJISIIOIIECH HAy4YHOM KapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOM MpPUPOAbI, IEHHOCTHOTO
OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yyeHue XUMHM MPOUCXOIUT C
MPUBJICUCHUEM 3HAHUN W3 paHee MH3YYCHHBIX Yy4eOHBIX NpeaMeToB: «OKpYXKaAOMHUH MHUPY,
«buomorus. 5-7 kiacced u «Pu3MKa. 7 KI1acc».

[Ipn m3ydeHUM XUMHUHM TPOUCXOAUT (POPMUPOBAHWE 3HAHMM OCHOB XMMHUYECKOW HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JEATeIbHOCTH YeJIOBeKa U KaK OJHOTO M3
KOMITOHEHTOB MHPOBON KYJbTYphl. 3ajada yd4eOHOro mpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTeMBl XHMUYECKUX 3HAHUNA — BaXHEUITUX (DAKTOB, TMOHATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUHN, JOCTYMHBIX 0000IIEHNH MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HayKd, B
MPHUOOIIEHNH K HAYYHBIM METOJaM MO3HAHUS MPU U3YUYCHHUH BEIIECTB U XUMHYECKHX PEakIuil, B
GbOpMHpPOBaHMM ¥ Pa3BUTHUM TIO3HABATEIBHBIX YMEHUW W WX TPUMEHEHUH B Y4EOHO-
MO3HABATENILHON W y4eOHO-UCCIIeIOBATENBCKON ACSITeNbHOCTH, OCBOCHHU TPaBWI O€30IMacHOTO
oOparieHus ¢ BeneCTBAMH B TIOBCETHEBHOM JKU3HM.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs BaKHOE 3HAYCHHE MpruoOpenn
TaKHe MeJd, KaK:

— (dopmupoBaHHEe WHTEIUICKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITCIIBHOMY MPHUHSIITHIO PEIICHUH, CTIOCOOHOHN aanTUPOBATHCA K OBICTPO
MEHSIOIINMCS YCIIOBUSAM KU3HU;

— HamNpaBJICHHOCTh OOyYeHUST Ha CHCTEMAaTHYeCKoe TMpHOoOIeHne OOyJaronmmxcs K
CaMOCTOSITENILHOM MO3HABATEIHLHON JEATEIbHOCTH, HAYYHBIM METOJIaM TMO3HAHUS, (OPMHUPYIOITIM
MOTHBAIIUIO M PA3BUTHE CITIOCOOHOCTEH K XUMUH;

— obecrieyeHre yCIOBHUH, CHOCOOCTBYIOIIUX NPHUOOPETECHUIO OOYYAarOIIMMHCS  OIBITa
Pa3HOOOpa3HOM JEATEIHPHOCTH, TO3HAHWUA W CAMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KITHOYEBBIX
KOMIIETEHIINI ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE VISl Pa3JIMUHbIX BUIOB JI€ATEIbHOCTH;

— (hopmupoBanue o0mIeH GyHKIIMOHATHLHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHATh M OILICHWBATH SBJICHHUS OKPYXKAIOIIETO MHUpPA, HCIONB3Yys 3HAHUS U OIIBIT,
MOJIYYCHHBIC TIPY U3YYEHUN XUMUH, TPUMEHSATh UX MPU PEIICHUH TPOOJIEM B TTOBCEAHEBHOM KU3HU
U TPYJOBOM J1€ATEIbHOCTH;

— ¢opMupoBaHHE y OOYYAIONIMXCS TYMaHUCTUYECKUX OTHOIICHWH, TMMOHWMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHUU M BBIPAOOTKH SKOJOTHYECKH IEIecO00pa3HOro MOBEACHHS B OBITY U
TPYJIOBOM JESITEIIBHOCTH B IEJSIX COXPAHEHUSI CBOETO 3J0POBBS M OKpYXAIOMEeH TPHUPOTHOU
cpenbl;

— pa3BHTHE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOCHHSI OOIIEUEIOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPpOGUIIs U
HaIPaBJICHHOCTH JIaJbHEHIIIETO 00yICHHUS.

OOmiee 4YMCcIO 4YacoB, OTBEAEHHBIX IS HM3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanmus, cocraBiseTr 136 gacoB: B 8 knacce — 68 yacoB (2 yaca B Heen0), B 9 kitacce — 68
4acoB (2 4aca B HEJIETIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE TOHATHUS

[Ipeamer xumuu. Posib XMMUM B JKU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK. Tena M BElECTBA.
®u3nuecKre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BeuiecTs. [loHsTHe 0 MeTo1ax MO3HAHUS B
xuMun. Yucteie BeniecTBa U cMecu. CriocoObl pa3esieHus CMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKUE 3IeMEHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocTeie u
CJIOKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (opmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocraBa BemectB. OTHOcHTenpHas aroMHasg Macca. OTHOCHTENbHAs MOJEKyJspHas Macca.
MaccoBast 101151 XUMUYECKOT0 3JIEMEHTA B COCTMHEHUH.

KomnuectBo BemectBa. Monb. MossipHass Macca. B3anMmocBsi3p KOJNIMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €AHHHUII BeniecTBa. Pacu€Tel o hopmynaM XUMHUYECKUX COCTUHEHHI.

du3znyecKrue U XUMUYECKUE SBICHUsI. XUMUYECKas peakius U € MPU3HAKU. 3aKOH COXpPaHEHUs
Macchl BellecTB. XUMHUYeCKUe ypaBHeHHUs. Kiaccudukanuss XuMUYECKHX Peakiuil (CoenInHeHus,
pa3NoXKEeHMs, 3aMeIIeHusI, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYyIOH, MpaBwiamMu padOThl B JlabopaTopuu U mIpuéMaMu
oOpaieHusi ¢ J1abopaTOpHBIM O0OPYIOBaHHEM, H3yUYE€HHE W OMUCaHWE (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HaOM0eHne (U3NUecKuX (TUTaBJICHHE BOCKA, TasHUE JIbIA,
pacThpaHue caxapa B CTYINKe, KUNICHHE M KOHJEHCAIUS BOJBI) M XUMUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBAHUE MEJIHOM IMPOBOJIOKU, B3aUMOJCHCTBHE MeJla ¢ KUCJIOTOMN) SIBIIEHWH, HAOIOJCHUE 1
ONMCaHUE MPU3HAKOB MPOTEKAHUs XMMUYECKHX pEeaKlMil (pas3iioxkeHue caxapa, B3auUMOJEHCTBUE
CEepPHOM KHUCJIOTBHI C XJOPUIAOM Oapus, paszinoxeHue ruapokcuna menu (II) mpu HarpeBaHuw,
B3auMOoJIeiicTBHE xene3a ¢ pacTBopoM conu menu (II), u3ydenue cnocoboB pasfeseHus: cMeceit: ¢
MOMOIIbI0 MarHuTa, (QUIbTPOBAaHUE, BbIIAPUBAHME, TUCTWUIALMSA, XpoMmarorpadus, MpoBelecHUE
OUMCTKA TIOBAPEHHOW CONM, HAONIOJICHWE | ONHCAHHME pPE3yJbTaTOB MPOBEICHHS OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJesiel MOJIEKYJI (I1apOCTEP>KHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucinopoa — ajaeMeHT 1 mpoctoe BeniecTBo. Haxoxnenue
KHUCTIOpOJia B MpUpoje, (PU3NYECKHE U XHMHYECKHE CBOHCTBa (peakuuu ropeHus). OKCHIBI.
[Tpumenenue kucnopoaa. CrocoObl MOTyYEHUS KUCIOpOAa B J1aOOPaTOPUM U MPOMBIIIJICHHOCTH.
KpyroBopoT kucnopoaa B npupojae. O30H — alioTporHas MOAU(PUKAIHS KUCIOPOAA.

TeroBorr  3(hdeKT XUMUYECKON  peakiuu, TEPMOXMMUYECKHE YpaBHEHHUSA, OK30- U
SHAOTEPMUYECKHE peakuuu. TOIIMBO: Yroib W METaH. 3arps3HEHUE BO31yXa, YCHUJICHUE
napHUKOBOTo 3 dekTa, pazpyiieHne 030HOBOTO CJIOS.

Bogopon — snemeHT u mpocTtoe BemlecTBo. HaxoxkneHue Bomopoaa B mpupope, pusmueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oayueHus. KucioTsl u comnu.

Mounsipablii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoWcTBa Bonbl. Boma kak pactBoputenb. PactBopel. Hackimenueie u
HEHACBIIICHHbIE PaCTBOPbI. PacTBOpUMOCTDH BelIeCTB B BoAe. MaccoBast 10151 BELIECTBA B PaCTBOPE.
Xumuyeckue coiicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOAEC UM B KM3HHM YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsi3HeHrne NpUpOIHbIX BoJ. OXpaHa U OUYKUCTKA MPUPOIHBIX BO/I.

Knaccudukanmst  Heopranmyeckux  coequHeHuid.  Oxcuael.  Krnaccudukamus — OKCHIOB:
coneoOpa3yromiue (OCHOBHBIC, KUCIOTHBIE, aMm(pOoTepHbIe) U HeconeoOpasyromue. HomeHnknatypa
okcu10B. du3nyeckne U XUMUYECKHE CBOKMCTBA OKCUIOB. [lomyuenue okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHMIA: MENOUN U HEPACTBOPUMBIE OcHOBaHUsA. HoMeHknaTypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loryueHre OCHOBaHUM.

Kucnotel. Krnaccudukamus xucinor. Homenkmarypa kucinor. Dusnueckue W XUMHYECKHE
cBoiicTBa kuciot. Psg akruBnoctu metauioB H. H. bekerosa. Ilonyyenue kucior.



Comu. Homenkuatypa coneil. @uznueckue 1 XuMudeckue cBorctsa coneil. [lonmydyenue coneit.

['eHeTnyeckas CBI3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJesieHue COJEepXKaHUs KHUCIOpoJa B BO3AyXe, IOJydeHHe, coOupaHue,
pacro3HaBaHME M W3yYEHHE CBOMCTB KHUCIOpPOJA, HAOIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHUS M TpEKpallleHuss TopeHus (Iokapa), O3HAKOMIIEHHE C
o0pa3iaMu OKCHJIOB U ONMCAaHUE MX CBOMICTB, MMOJyuyeHHe, cCOOMpaHue, paclio3HaBaHUE U U3yUeHHE
CBOMCTB BOjIOpoJia (rOpeHme), B3auMojeicTBue Bomopona ¢ okcugoMm wMeau (II) (Bo3moxHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIIOJEHHE OOpa3llOB BEIIECTB KOJMYECTBOM | MOIb,
UCClIeJOBaHHE OCOOEHHOCTEH pacTBOPEHHs] BEIIECTB C  Pa3jMYHOM  pacTBOPHUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM [JIOJIEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJBI C MeTaulaMH (HAaTpUeM U KaibliieM) (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHAJIOB), HCCIIEZIOBaHHE OOpPAa3lOB HEOPraHWYECKUX BELIECTB PA3IMYHBIX KIACCOB,
HaOJII0/IeHUe HM3MEHEHHUs] OKPAacKM HHIMKATOPOB B PacTBOpax KHUCJIOT M ILIEJIOoYel, HU3ydyeHHe
B3auMmoJieiicTBusa okcuaa Meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCJIOT ¢ METAlJIaMU, pPeaKIuii
HEHUTpaJIN3al1y, [TOJyYEeHNE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJTHOIO METaJUIa IPYyTUM U3
pacTBOpa COJIM, pELICHHE JKCIEPUMEHTAJIbHBIX 3aJad M0 TeMe «BakHelnue KiIaccsl
HEOPTaHWYECKUX COCTMHEHUID.

Ilepuoanyecknii 3axkoH u Ilepumoamyeckass cucreMa XxuMu4yeckux »diaemenros JI. H.
MenneneeBa. CtpoeHue aTtoMoB. XUMUYeCKasi CBA3b. OKHMCJIAUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBpie MOMBITKM KiIacCU(UKAIMM XUMHYECKHX 3JIeMEHTOB. lloHATHE O Tpymmax CXOAHBIX
AJIEMEHTOB (ILEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAJUIbI, TaJOTeHbl, NHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yoT aM(pOTEepHbIE OKCHUJIBI U THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepuoguueckas cucrema xuMmuueckux diaeMeHToB JI. 1. Menzeneesa.
Koportkonepuoanas u jgnmuHHOnepuoaHas ¢opMmbl [leproguueckoil cHCTEMbl  XUMHUYECKHUX
anemeHToB [[. 1. Menneneesa. Ilepuonsl u rpynmnsl. PU3HYECKUM CMBICI IOPSAKOBOIO HOMEpA,
HOMEPOB NEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3oronsl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
obosouek atomoB TiepBbIX 20 xuMHuYeckwx dJeMeHToB llepmommdeckoit cucremsr J[. U.
MeneneeBa. XapakTepUCTUKa XUMUYECKOIO DJIEMEHTA II0 €ro IoJIokeHuro B Ilepmoanueckoit
cucteme /1. 1. Menpaeneera.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XMMMUYECKHUX D3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIIaM U IIEPUOIAM.

3nauenue Ileproguueckoro 3akoHa M Ileprognueckoll cUCTEMbl XMMHMUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. 1. MenneneeB — y4€HbIi U TpakIaHKH.

Xumnueckas cBsi3b. KoBaneHTHas (MOJsipHast M HEMOJSIPHAs) CBsI3b. DJIEKTPOOTPHUIATEIBHOCTD
XUMHUYECKHX AJIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucieHus. OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomeccel okucneHus u
BOCCTaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4deHHe 00paslloB BELIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJEHUCTBHE THJIPOKCHIA LMHKA C
pacTBOpaMM  KHUCIOT M  IIEJIOYEH, IIPOBEACHHUE OIBITOB, WIUIIOCTPUPYIOIMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUil (TOpeHHEe, peaKui pa3ioKeHUs, COSUHEHMUS).

Mesicnpeomemmbwle céazu

Peanu3amus MeXNpeaMeTHBIX CBA3EH NMPU M3YYEHHHM XMMHUHU B § KJIacCE€ OCYLIECTBISIETCS 4Yepes
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUH, TaK M TOHATHUH, SBISIOIINXCS
CHUCTEMHBIMU I OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATHUS: HAay4HBIH (DaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAONIO/EHUE, SKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, MOJIECIIb, SIBIICHHE.



duznka: Matepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIU]I, U30TOIbI, PAIMOAKTUBHOCTbD,
MOJIEKYJIa, SJICKTPUICCKUN 3apsij, BEIIECTBO, TE€JO, O0BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3,
dbusznyecKre BEIMYUHBI, €AMHULIBI H3MEPEHHUs1, KOCMOC, TUIaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, rumpochepa, MHHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAaeMBbIe,
TOTUTHBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4yeckas peakiuusi

[lepuonnueckuii 3akoH. llepuoanyeckas cucrema xumuueckux sneMmeHTtoB JI. M. Menaeneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajus, KaJdblUs M HMX COCIUHEHHM B COOTBETCTBUU C IOJOKEHHEM 3JIEMEHTOB B
Ilepnonnueckoii cucteMe U CTPOCHHEM MX aTOMOB.

CrpoeHnue BeliecTBa: BUJIbI XUMUUYECKOWU CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOICTB BEIIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUIa XUMUYECKOW CBSI3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPTraHMUYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCS K Ppa3IMYHBIM KjaccaM HEOPTraHWYECKUX COCIUHCHHM, TEHETHYEeCKas CBS3b
HEOPTraHUYECKHUX BEILECTB.

Knaccudukanuss XUMHYECKUX pEaKIui MO Pa3IHuYHbBIM MpU3HAKaM (M0 YHCIy W COCTaBy
YYaCTBYIOIINX B PEAKIIMU BEIIECTB, MO0 TEIUIOBOMY P HEKTy, IO U3MEHEHUIO CTETIeHEH OKHUCIICHHS
XUMUYECKHUX 3JIEMEHTOB, IO 0OPATUMOCTH, TI0 YYaCTHIO KaTaau3aropa). IK30- U IHAOTEPMUICCKUC
peaKkluu, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsTe o ckopoctu Xumuueckod peakuuu. llonsatue o0 oOpaTMMBIX U HEOOPAaTUMBIX
XUMUYECKUX peakiusax. [IoHsATHe 0 rOMOreHHbIX U rereporeHHbix peakuusax. [londarue o karamuse.
[TonsiTe 0 XUMUYECKOM paBHOBeCHHU. DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUECKOU PEaKIuu 1
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIPHBIC  PEAKITUH, BJIEKTPOHHBIN 0ajaHC  OKHMCIUTEIIHHO-
BOCCTAHOBUTEIbHON peakiuu. CoCTaBl€HHE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCTIOIB30BAaHUEM METOIa DJIEKTPOHHOTO OasiaHca.

Teopus 3NEKTPOIUTUUECKON TUCCOIUAIIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAIIMN BEIIECTB C PA3IMYHBIMA BHUIAMH XHUMHUYECKOW CBs3u. CremneHb
mucconuaiuu. CUIbHbIE U c1a0ble SJIEKTPOIHTEHIL.

Peakiun woHHOrO OOMEHa. YCIIOBHUA TPOTEKAHUS pEaKIMii HWOHHOTO OOMEHa, TOJIHBIE H
COKpali¢HHble MOHHBbIC YpaBHEHMs peakuuil. CBOWCTBa KHCIIOT, OCHOBAaHUW M COJIEM B CBeTe
MIPEICTABICHHUH 00 AJIEKTPOIUTHYECKON auccoruanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsTHE
0 THJIPOJIN3€E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTALTUNYECKUX PEHIETOK HEOPTAaHMUECKUX BEIIECTB — METAJJIOB U
HeMeTaUloB (rpadura M anMmasa), CIOXKHBIX BEIIECTB (XJIOpUJa HATpHsl), HCCIIeI0OBaHUE
3aBUCHMOCTH CKOPOCTH XHMHYECKON peaklud OT BO3JACHCTBUS pa3TUYHBIX (HaKTOPOB,
WCCIIEIOBAHUE DJIEKTPONPOBOJHOCTH PAaCTBOPOB BEMIECTB, IMPOIECCa JTUCCOLUMAIMU KHCIIOT,
mienoued M cojel (BO3MOXXKHO UCIOJB30BAaHUE BHUACO MaTepUAOB), TMPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKK TPOTEKaHUS peakiuil HoHHOro oOMeHa (oOpa3oBaHuE OcCajka,
BBIJICTICHHE Ta3a, OOpa3oBaHWE BOJbI), OMBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaKuil (TOpeHHe, peakIuu pas3IoKCHHsS, COCAWMHEHHS), pacro3HABAHHE
HEOPraHWYECKUX BEIIECTB C TOMOUIbI0O KAayeCTBEHHBIX peaklUWid Ha HOHBI, pEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4.

HemeTanabl 4 HX COeIMHEHUS

OO6mrast xapakTepucTuka TajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC CTEICHU
okucienus. CtpoeHue W (hU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajJOre€HOB. XHUMUYECKUE
CBOMCTBa Ha TMpuMepe XJopa (B3aUMOACHCTBHE C MeETaUIaMH, HEMETalJIaMH, IeI0YaMHu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHUYECKHE CBOWCTBA, MOJIy4eHHE, MpuMeHeHue. JleiicTBue



XJIOpa M XJIOPOBOAOPOAA Ha OpraHU3M uyelioBeka. BakHeilne XJIOpUAbI MU UX HaXOXICHHUE B
pUpo/ie.

OOmas xapakreprcTuka 1eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE
cTerieHu okucieHus. CTpoeHne M (PU3MUECKUe CBOMCTBA MPOCTHIX BEUIECTB — KHCIOPOJA H CEpHI.
AnnotponHble MOAM(UKAIMK KUCIOpOJa U cepbl. XUMHUECKUe cBoiicTBa cepbl. CepoBorOpoOL,
CTpoeHHue, (pU3MYecKre U XUMHUYECKHe cBOMcTBAa. OKCHIBI Cephl KaK MPEACTABUTENN KHUCIOTHBIX
okcunoB. CepHas KucCIOTa, (pU3MYeCKHMe W XMMHUYECKHE CBOWCTBa (0OOIIME KaK IpeCTaBUTENs
KJlacca KHUCIOT M crienududeckre). XUMHYECKHE PEaKIid, JISKallne B OCHOBE MPOMBIIIJICHHOTO
croco0a mMojy4eHus cepHOM KucioThl. IIpumeHenue cepHoil kucioTsl. Colld CEpPHOM KUCIIOTHI,
KadecTBEHHasl peakiusi Ha cynbhaT-noH. HaxoxkmeHwe cepbl M €€ COCTUHEHHWH B TPHPOIE.
XUMHUECKOE 3arps3HEHHE OKpPY)KAIOLIeH Ccpeapl COEAMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPALLECHUS.

OOm1ast xapakTepucTHKa 1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTETIEHU OKHUCIIEHUs. A30T, paclpoCTpaHEeHHE B MpHUpoae, (pU3HuecKrue U XMMHUYECKHE CBOWMCTBA.
Kpyrosopot a3zota B npupoje. AMMHAK, ero ¢GU3N4ecKue U XUMUYECKUEe CBOWCTBA, MMOJyuYeHHE U
npumeHerne. Conn  aMMOHHWA, WX (U3NYECKHE W XUMHUYECKHE CBOWCTBA, NpPUMEHCHHE.
KadecTBeHHast peakiyst Ha WOHbI aMMOHMA. A30THas KHUCJIOTa, €€ MOJydeHue, (QU3UUECKue |
XUMHYECKHE CBOMCTBa (OOImME Kak TMPENCTaBUTENsl Kiacca KUCIOT W CHEIU(HUYECKHe).
Vcnonb30BaHue HUTPATOB U COJIEM aMMOHUS B Ka4eCTBE MHUHEPAIbHBIX yI00peHuil. XuMHueckoe
3arpsi3HEHUE OKPY KAIOIIEH CpeIbl COSAMHEHUSIMH a30Ta (KUCIIOTHBIE JIOXK/IH, 3arpsi3HEHNE BO3/IyXa,
no4Bsl U BoJoéMOB). Pocop, amnorponHsie MoguduKanuu Gochopa, GU3NUECKUe U XUMUUYECKUE
cBorictBa. Okcuna dochopa (V) u docdhopHas kuciora, PuU3NUecKrue U XUMHUYECKHE CBOMCTBA,
nony4enue. McnonszoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX YA0OPEHUH.

O6mras xapakTepucTrka 37aeMeHTOB [V A-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHBIC
CTETIEHU OKHCJICHHUSA. YTIEpO, aIOTPONHBbIE MOJU(HKAIMK, PAaCHPOCTPaHEHUE B TMPHUPOJE,
du3ndecKkue U XUMHYECKue cBoncTBa. AncopOiusa. Kpyrosopor yriepoma B mpupojse. OKCHIBI
yriaepoja, ux pU3MuecKue 1 XUMHUYECKHe CBOICTBA, AEWCTBUE HA KHUBBIE OPTaHU3MbI, TIOJTYYECHUE U
MpUMEHEHNEe. DKOJOTHYECKHe MpoOJieMbl, CBsi3aHHbIEe ¢ okcuaoM yriaepoxa (IV), rumoresa
r7100aNnbHOTO TMOTEIJICHUA KJIMMaTa, MapHUKOBBIA 3¢¢eKT. YroiapbHas KHCIOTa M €€ COlM, UX
¢u3ndeckne M XMMHUYECKHE CBOWCTBA, IMONydeHHE W MpuMeHeHHe. KadecTBeHHas peakius Ha
KapOoHaT-HoHBI. Mcnonb30BaHre KapOOHATOB B OBITY, MEIUIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHauanbHbIe MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCAMHEHMSX yriepoja (MeTaH,
9TaH, OTHIIEH, AaIeTWICH, J5TaHOJ], TJHUIEPHH, YKCyCHas Kuciota). [IpupoaHble HMCTOYHHKH
yIJI€BOAOPOAOB (yroiib, MPUPOIHBIN ra3, He(Th), MPOLYKTHI UX NepepaboTku (OeH3UH), UX POJb B
ObITYy W TpOMBIIUIEHHOCTH. [loHATHE O OWMONIOTMYECKM BaXKHBIX BEIIECTBAX: JKHpaX, Oenkax,
yIAeBOAaX — M MX pPOJIM B JKU3HU YeJoBeKa. MarepuaabHOE E€IMHCTBO OPraHMYECKUX U
HEOPTraHMYECKUX COCIHMHCHUH.

Kpemuuii, ero ¢uszndyeckre u XUMHUUECKHUE CBOMCTBA, MOJy4YeHHE U npuMeHeHue. CoelnHeHHs
KpeMHus B npupoze. O6mue npencraBieHus o0 okcuae kpemuus (IV) u kpeMHueEBoil kuciore.
Cunukatel, MX HCIOIb30BaHME B OBITY, B MPOMBIIUICHHOCTH. BakHeiimme cTpouTeabHbIe
MaTepuaibl: KepamMHKa, CTEKJo, IEeMEHT, OeToH, kene3o0eToH. Ilpobrmembr Ge3omacHoOro
UCIIOJIb30BaHUS CTPOUTENBHBIX MAaTEpHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3loB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPUI-WOHBI M HAONIOJACHWE TPU3HAKOB WX TPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYecKue W XMMHUYECKHE CBOMCTBAa TajloTeHOB M UX COCIUHEHUN (BO3MOXKHO
WCIIOJIb30BAaHNWE BHJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpasllaMH XJOpUIIOB (TaJIOTCHHUIOB),
O3HaKOMJICHHE C o0pasuamMud ceppl © €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHAIIOB),  HAOJNIOJICHWE  Tpolecca  OOyIIMBaHUS ~ caxapa MOJ  JCHCTBHEM
KOHIIGHTPUPOBAHHON CEpHOW KHUCIIOTHI, M3YYEHHUE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOIi



KHUCTIOTHI, TIPOBEJCHUE KAaueCTBEHHOW pEaKkIuu Ha CcyiabdaT-HOH M HAONMIOJEHUE MpHU3HaKa e&
MPOTEKaHUsl, O3HAaKOMJICHHE C (HU3NYECKUMH CBOMCTBaMHU a3oTa, (ochopa M UX coelWHEHUI
(BO3MOKHO HCITIOJIb30BaHHE BUICOMATEPHANIOB), 0Opa3liaMu a30THBIX U (HOCHOpPHBIX ymoOpeHuil,
MoJTydeHue, COOMpaHue, paclio3HaBaHNE U N3YUYEHUE CBOMCTB aMMHAaKa, ITPOBEICHIE KaUeCTBEHHBIX
peaxiuii Ha MOH aMMOHUS U (ocdaT-uoH U U3yueHHe MPU3HAKOB UX MPOTEKAHMSI, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BAHHUE BHICOMATEPHATIOB),
U3y4YCHHE MOJeNIel KPHUCTAJUIMYECKUX PEmETOK anmasa, rpadura, QymnepeHa, 03HaKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIVIEM U yCTPOHCTBOM
MPOTUBOTa3a, MONyuYeHHE, COOMpaHUe, pacro3HABaHHE W U3YYCHHE CBOMCTB YIJIEKHUCIIOTO Tasa,
MPOBE/ICHUE KAUYEeCTBEHHBIX pEaKIMii Ha KapOOHAT W CHIJIMKAT-UOHBI UM M3yYEHHE MPU3HAKOB HX
MPOTEKAHUSA, O3HAKOMJIEHHE C TMPOAYKUMEW CHIMKATHOW MPOMBIIUIEHHOCTH, pEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 MO TeMe « BakHeHIe HeMEeTaIUTbl U UX COCMHEHUS.

MeTa/uibl ¥ UX COeIMHEHUS

OO6mrast XxapaKTepuCTUKa XMMHYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAaHWU WX TIOJIOKEHUS B
Ilepuoanueckoir cucrteMe xumuueckux dsyemeHToB JI. M. MenneneeBa U CTpOECHHUS aTOMOB.
Ctpoenne MeTamioB. Mertamnuyeckass CBsi3b M METAUIMYECKash KPHUCTAJUNIMYECKas pelIeTKa.
ONEKTPOXUMHUYECKUN P HanpspDKeHU MeTaiioB. Pu3nyueckue W XHMHUYECKHE CBOMCTBA
MeTtauioB. O0mme crnocoObl monmydeHuss MeTawioB. [loHATHE O KOPPO3WMM METaJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrmaBel (CTaib, YyTryH, NIOPATIOMUHHUEN, OpOH3a) U HUX
MIpUMEHEHNE B OBITY U TPOMBITIUICHHOCTH.

[llenoynble MeTambl: nojiokeHue B Ilepronnueckod cucremMe XUMHUYECKHX dieMeHToB [ WM.
MeHnneneeBa, CTpPOEHHE UX aTOMOB, HaXOXKJIeHHE B Tpupojie. Duznueckne 1 XMuMHUYECKHUE CBOMCTBA
(na mpumepe HaTpus U Kaius). OKCUIBI M TUAPOKCUABI HATPUS U Kamus. [I[puMeHeHne MeT0uHbIX
METAJJIOB U UX COEUHEHMUIA.

[[lemoyHO3EMENBHBIE METAJIBI MAarHuid M KajplWii: mosiokeHue B Ilepuoanueckoil cucreme
xuMHudeckux snemeHtoB [[. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAXOXJECHHE B MPHUPOJIE.
®u3znueckue M XHMHUYECKHE CBOWMCTBAa MarHusi M Kajblusa. BaxxHelme coeauHEHUs KalbIus
(oxcua, ruapokcu I, coyin). JKECTKOCTh BOBI U CITOCOOHI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B [lepuonnueckoit cucreme xumuueckux 3nemeHToB J[. M. Mennaeneesa,
CTPOEHHE aToOMa, HaxXOXKJEeHHE B mpupoje. Puznueckue W XUMHUYECKUE CBOMCTBA AIIFOMHUHMS.
AmMoTepHbIe CBONWCTBA OKCH/IA U TUPOKCHA ATFOMUHUS.

Kenezo: nmonoxenue B Ilepronnueckoit cucrtemMe xumudeckux annemeHtoB . M. Menaeneesa,
CTPOEHHE aTOMa, HaXOXAeHUe B mpupoae. Puznueckue U XUMHUUECKUE CBOMCTBA xene3a. OKCUIbl,
ruapokcuabl u conu xenesa (I11) u xxenesa (I1I), ux cocras, cBoiicTBa U nmosryueHue.

Xumuueckuii 3xcnepumenm:

O03HAKOMJICHHE C 00pa3laMyd METaJUIOB M CIUIABOB, MX (PU3MUECKHUMH CBONCTBAMH, HM3yUYCHUE
pE3yNbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIOJIB30BAaHUE BHICOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSI  OKCHJA Kajbllud W HATpUs C BOJMOM (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJABI, IMpollecca TOpPEHUs Kele3a B
KHCIIOPOJie (BO3MOYKHO HCIIOIH30BAaHUE BUICOMATEPUAIIOB), TPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha WOHBI: MarHus, KajbIlus, aTrOMUHUS, nuHKa, xkeneza (1) u xeneza (III), menu (II),
HaOJFOZICHUE W OTMHCAHUE MPOIECCOB OKPAIIMBAHUS IUIAMCHM WOHAMHU HATPUS, KAl U KaJbIUs
(BO3MOYKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIIEJOBaHHE aM()OTEPHBIX CBOMCTB THAPOKCHAA
AJIOMUHUS W TUJIPOKCHIA IIMHKA, PEHICHHE 3KCIEPUMEHTAIbHBIX 3ajay no Tteme «Baxkneimme
METaJUIbl U UX COCAUHEHUS.

XuMus 4 OKpy:KaLias cpeaa

BemectBa u maTepuaisl B IOBCEIHEBHOM KU3HU YEJIOBEKA. be3omacHoe HCIOJIb30BAaHUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBast moMoIs Mpu XUMHYECKUX 0KOTaX M OTPaBICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyXarolleld cpenpl (mpeneiabHas JONycTHMash KOHIIEHTpalus
Benlects, nanee — [1/1K). Ponbs XxuMuu B pemieHN# 3K0JI0THUECKUX Ipooiiem.

Xumuueckuit Ixcnepumenm:



u3ydeHne o0pas3IoB MaTepHaloB (CTEKIIO, CINIAaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAJIbI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3E€H NPHU M3yYEHUM XUMHUHM B 9 Kilacce OCYLIECTBIISIETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX IOHATUN, TaK M TOHSATHUH, SBISIOMIUXCS
CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAY4YHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHATHSA: HAy4YHbIM (akT, rumoresa, 3aKOH, TEOpHUS, aHAIU3,
CHUHTE3, KJIacCU(UKAIMs, TMEepUOJUYHOCTh, HAOIIOJACHUE, OKCIEPUMEHT, MOICIUPOBAHHUE,
U3MEepEeHHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3(h(PEeKT, TEXHOIOT s, MaTepHAaIbL.

dusnka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, H30TOIIbI, paAHOaKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKUN 3apsiji, MPOBOJHUKHU, MOIYIPOBOAHUKH, AMIICKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeJO, O0BEM, arperaTHoe COCTOSHHE BEIIEeCTBA, TIa3, pPacTBOpP, PacTBOPUMOCTS,
KpUCTAJIMUECKas peni€rka, CIjiaBbl, (PU3NUYECKUe BEJIWYUHBI, €AMHUIIBI U3MEPEHHSI, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunTes, aAbixaHue, Ouocdepa, OSKOCHUCTEMA, MHMHEpAIbHbIE YyI00peHMUs,
MHUKPORJIEMEHTBI, MAaKPOJIEMEHThI, TUTATEIIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHBIE TOPOABI, IMOJE3HBIE HCKOIMAEMEbIE,
TOIINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IIPOI'PAMMBLI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O 00LIIEr0 00pa30oBaHUs JOCTUIAKOTCS B
Xo7ie 00y4eHUsI XMMUU B €IMHCTBE Y4eOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMM POCCUMCKMMHU COLMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LEHHOCTSMU,
OPUHATHIMEH B OOIIECTBE IMpaBUJIaMM W HOPMAaMU IOBEJCHHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAaMOPa3BUTHSI U COLMAIIN3ALIMH 00yYaIOIIUXCSL.

JIMYHOCTHBIE PEe3yNIbTaThl OTPAXAIOT FOTOBHOCTh OOYYAIOLIMXCS PYyKOBOACTBOBATbCS CHUCTEMOM
IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN M PacCIIUPEHHUE ONbITa JESATEIbHOCTH HA €€ OCHOBE, B TOM
YHCIIe B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHMS

LEHHOCTHOTO OTHOILICHHUS K OTEYECTBEHHOMY KyJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIC[INI0, TOHMMAaHUS 3HAYEHHUs XHUMHUYECKOM HAayKH B JKU3HH COBPEMEHHOIO OOLIECTBa,
CHOCOOHOCTH BJIAJETh JIOCTOBEpHOW HMH(pOpMAIMEed O MEPeAOBBIX JOCTHIKEHUSX U OTKPBITHAX
MHUPOBO U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MHpa
1 00I1IeCTBA;

2) rpaxJaaHCKOr0 BOCIIMTAHMSA:

MPEJCTABICHHUS O COLHAIBHBIX HOPMAX U MPaBHJIAX MEKIMYHOCTHBIX OTHOUICHUH B KOJIJIEKTHBE,
KOMMYHHKaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IIOJE3HOM, y4eOHOHMCCIEeI0BaTEIbCKOMH,
TBOPYECKOH W Jpyrux BHAAaX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM
JESITeIbHOCTH IIPU BBIIIOJHEHUU Y4YEOHBIX, IMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUH XMMHUYECKHX
OKCIEPUMEHTOB, CO3JaHMM Y4E€OHBIX TIPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHHMAHHIO U
B3aMMOIIOMOIIIM B MPOLIECCE 3TOM y4eOHOM! NesTeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHHE
U MOCTYNKH CBOMX TOBApUIIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEJCTBHUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHUPOBO33PEHUYECKHE IPEACTABICHUS O BEIIECTBE W XMMHUYECKOH PEaKLMU, COOTBETCTBYIOIIME
COBPEMEHHOMY YpPOBHIO Pa3BUTHA HAYKH U COCTABISIONIME OCHOBY Ui TMOHHMAHHUS CYIIHOCTH
Hay4YHOH KapTHHBI MHUpA, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUSA IPUPOABI,
B3aUMOCBS35X YEJI0BEKA C IIPUPOJHON CPEOH, O POIU XUMHHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATE/IbHBIE MOTUBBI, HAIIPABJIEHHbIE HA [IOJYYEHHE HOBBIX 3HAHUH 110 XMMUU, HEOOXOAUMBIE
Uil OOBSICHEHUS] HaOJII0JaeMbIX HPOIIECCOB U SIBICHUH, MO3HABATEIbHOH, MH(POPMALMOHHON U
YUTATENIbCKOM KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTENBHON PabOThl C y4eOHBIMU TEKCTAMU,
CIPAaBOYHOW  JIMTEPATYpOH, HJOCTYNHBIMH TEXHHUYECKUMH CPEACTBAMU HH(POPMALMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO U TIO3HAHUIO, JIOOO03HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0o00pa30BaHUI0, NPOEKTHOM M HCCIIEAOBATENILCKOM AEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINpaBJICHHOCTH U YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) popMupoBaHUSA KYJIbTYPHI 310POBbS:

OCO3HAaHUE IIEHHOCTHU JKU3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
300pOBbI  00pa3 JKM3HM, OCO3HAHUE TIOCIEJICTBUM M HENPUSATHE BPEIAHBIX IMPUBBIYEK
(ynorpeOyieHUsI  aJKOrojisi, HAapPKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH COOJIOJCHUS MPaBUII
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKMMHU BEIIECTBAMH B OBITY M peajbHOM KU3HU;

5) TPy10BOr0 BOCIIUTAHUA:

MHTEpEC K IPAKTUYECKOMY U3Yy4EHUIO Ipodeccuil U Tpyaa pa3iIMuHOro poja, yBaKeHHUe K Tpyy U
pe3yJabTaTtaM TPYZOBOH JEesTeIbHOCTH, B TOM YHCJIE Ha OCHOBE NIPUMEHEHUS NPEAMETHBIX 3HAHUHN
[0 XMMHHU, OCO3HAHHBIM BBIOOp HMHIMBUAYAIBbHOW TPAaeKTOPUM IPOIOKEHHs 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U



NOTPEOHOCTEH, YCHEeIHON MpoQecCHOHANBHON ACSITENFHOCTA U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJJalITUPOBATHCS B TPOPECCHOHAIBHON CPEJIC;

6) 3K0J10rMYEeCKOro BOCIIUTAHMS:

9KOJIOTUYECKH TEJIECO00Pa3HOE OTHOIICHNE K MPUPOJIE KaK NCTOYHHUKY KU3HHM Ha 3eMiie, OCHOBE
e€ CyIlecTBOBaHMWS, TIOHMMaHHWE IIEHHOCTH 370pOBOr0 H Oe3omacHoro oOpas3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U TICHXHUYECKOMY 3I0POBBIO, OCO3HAHNE
[IEHHOCTH COOJIOICHUS MPaBWJI OE30MacHOTO TOBEIEHUs IpU paboTe ¢ BEIIECTBAMH, a TaKkKe B
CUTYalMIX, YTPOKAOIIUX 3[I0POBBIO U KU3HU JIHOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HAHHS, TOJy4YaeMmble MPU W3YYCHUU XUMUH, IS pElIeHUs 3a/ad,
CBSI3AHHBIX C OKpY’KalUIed MNPUPOJHOM Cpelor, Uil TOBBIIIEHUS YPOBHS SKOJIOTHYECKOMN
KyJbTYpbl, OCO3HAHUS TI00ATHHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM M MyTeHd HMX peIICHUS
MOCPEJICTBOM METOJIOB XHUMHUHU, DKOJOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHBI

B cocraBe MeTrampeaMETHBIX pE3yNbTATOB BBIACISAIOT 3HAYUMbIE [ (OPMUPOBAHUS
MHPOBO33pEHHUs OOIeHAyYHbIE TOHATHS (3aKOH, TEOpHWs, TPHHIIMI, THMOTe3a, (DaKT, cHUcTeMa,
MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPhIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeMETax W MO3BOJISIIOT Ha OCHOBE 3HAHWUW M3 ATUX NMPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O
[EJOCTHOW HAay4YHOW KapTHHE MHUpa, W yHHUBEpCAIbHbIE ydeOHbIe IeHCTBUsS (IIO3HABATENBHEIE,
KOMMYHHUKATHUBHBIC, PETYJSATUBHBIE), KOTOpHIE OO0ecrneynBaloT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIIbHOCTH.

IMo3naBaTebHbIE YHHUBEPCAJbHbIE YUeOHbIE JeicCTBHS

basoBble Jiornyeckue 1eMCTBUA:

YMEHHUS HCIOJIh30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS] TPU OCBOCHHM 3HAHUH: PACKPHIBATh
CMBICTT XUMUYECKHUX TOHSATUH (BBLICNATh UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b
C IPYTUMU TIOHSATHUSIMHU), UCTIOJIH30BATh TTOHATHUS ISl OOBSICHEHHS OTJEIBHBIX (DAKTOB W SIBICHU,
BBIOMpATh OCHOBAaHUS U KPUTEPUHU i KIACCU(UKAIMKU XUMHUYECKHX BEIIECTB M XUMHUYECKUX
peaKIuii, yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIC CBSI3U MEXKITY OOBEKTaMH HM3yYCHHUS, CTPOUTH
JIOTUYECKHE pacCykJAeHUs (MHAYKTUBHBbIC, [EIyKTHBHbIC, IO AaHAJOTUH), JeJaTh BBIBOABI U
3aKITFOUYCHUS;

yMEHHE TMPUMEHSATh B TMPOIECCe TO3HAHMWS TMOHATUS (TPEeIMETHBIE U METamlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, WCIOJIb3yeMble B XHMHH, MPEOOpPa30BBIBATh IIHPOKO
MPUMEHSEMbIE B XUMHUU MOJCTbHBIC TMPEICTABICHHUS — XHUMHUYECKUN 3HAK (CHMBOJ DJIEMEHTA),
XuMu4eckass ¢opMyia W YpaBHCHHE XHUMHUYECKOW peakIuu — TpUH PEHICHHH Yy4eOHO-
MO3HABATEJNIbHBIX 33/1a4, C YYETOM ITHX MOJEIbHBIX MPEACTaBICHUIN BBISBISATh U XapaKTEPU30BATh
CYIIECTBEHHBIC NMPU3HAKN W3YYAEMbIX OOBEKTOB — XUMUUYECKHUX BEIIECTB U XUMUUYECKUX PEAKIIUM,
BBISBJISITH OOIIKME 3aKOHOMEPHOCTH, TPHYNHHO-CJICICTBEHHBIEC CBSI3U M MIPOTHBOPEUHUS B U3Y4aeMbIX
MPOIECCAX U SBJICHUSX.

ba3oBble ucciienoBare/ibCKHe AeCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABIICHHBIE BOMPOCHI B KaY€CTBE WHCTPYMEHTA TMO3HAHUS, a TAKXE B
KauecTBE OCHOBBI AJs1 (DOPMUPOBAHMS THIOTE3bI MO TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

MpUOOpETEeHUE OMbITa MO I[UIAHUPOBAHHWIO, OPTaHU3AlUA W TPOBEICHUI0 YUYCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 3a XOJ0OM TPOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro
pe3ynbTat, (QopMyIupoBaTh OOOOIICHWS ¥ BBIBOABI 1O pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
WCCJIEIOBAHUS, COCTABIIATh OTYET O IPOJICTaHHON padoTe.

Padora ¢ undopmanmueii:

YMEHHUE BBIOUPATh, AHAIM3UPOBATh U UHTEPIIPETUPOBATh MHPOPMAIIUIO PA3IMYHBIX BUIOB U (hopm
NPEJCTaBICHHUS, TMONy4aeMyl0 M3 pa3HBIX WCTOYHHKOB (HAYYHO-TIOMYJIApHAs JHTEpaTypa
XUMUYECKOTO COJIEp KaHMs, CIIPaBOYHBIC TOCOOUs, pecypchl MHTepHeTa), KpUTUUECKH OIICHUBATH
MIPOTUBOPEUHMBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;



YMEHHE TPUMEHSATh Pa3IUYHbIE METOJbBI W 3ampochl MPHU TMOUCKE U OTOOpe WHGOpMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX ISl BBITOTHEHHUS YUEOHBIX M MMO3HABATEIBHBIX 3a7a4
OmpeAenéHHOr0 THIA, MPHOOPETEHUE OMbITa B O0JACTH HCIOJIB30BaHUA WH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBIAJCHUE KYJIbTYPOW AKTUBHOTO HCIIOJB30BAHUS PA3TMYHBIX
MOMCKOBBIX  CHUCTEM, CaMOCTOSITENILHO BBIOMpaTh ONTUMAJIbHYIO (OpMYy TpeacTaBICHUS
uHbOpMallMl MU WUIIOCTPUPOBATh pElIaeMble 3a7aud HECIOKHBIMM CXEMaMH, JuarpaMMamu,
Ipyrumu GpopmamMu rpa@uku U UX KOMOUHALIUSAMUY;

yMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOH U MCClIeOBATEIbCKOM
JEeSATENIbHOCTH UH(DOPMAIIHIO O BIUSHUH MPOMBIIIIIEHHOCTH, CEIbCKOTO X03sICTBa U TPAHCIIOPTa Ha
COCTOSTHUE OKPY’Kalollel MPUPOTHON Cpeibl.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

YMEHHUS 3a7aBaTh BOIMPOCH (B X0/€ nuanora U (WiM) IUCKYCCHH) IO CYIIECTBY OOCYKIaeMou
TeMBI, (HOPMYIHPOBATH CBOU MPEIOKESHHSI OTHOCUTEIHHO BBIMIOTHEHUS MIPEITI0KEHHON 3a/1a4H;

YMEHHUS TIPEJICTABIIATH MOJYyUYCHHBIE PE3yNbTaThl MMO3HABATEIHHOM NEITEIBHOCTH B YCTHBIX H
MUCbMEHHBIX  TEKCTaX; JieNaTh MPE3EHTALMI0 pEe3yJbTaTOB  BBIMNOJHEHUS XUMHUYECKOTO
SKcTIepuMeHTa (J1abopaToOpHOTO OIbITa, JIA0OPAaTOPHOW pabOTHI MO HCCIICAOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOT O MMPOEKTa);

yMEHHUS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOW IO3HABaTENIbHOM H
HCCJIEIOBATENLCKOM AESITETFHOCTH MPH PEIICHHH BOSHUKAIOIINX MPOOJIeM Ha OCHOBE Y4ETa 00X
MHTEPECOB U COIJIACOBaHUS MO3UIMUI (00CYyXaeHHsS, OOMEH MHEHHUSMH, «MO3TOBBIE LITYPMbBI»,
KOOPJIMHALIMSI COBMECTHBIX JIEUCTBUM, ONpEeAesICeHNEe KPUTEPUEB MO OLIEHKE KaueCTBa BHIMIOJHEHHOMN
paboThI U IpyTHE).

PeryasitTuBHble yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHE CaMOCTOATEIbHO OMNpEeAeNsATh IeNd JAESITeIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATH U IPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOUpATh Hanbomee
s exTuBHBIE CITOCOOBI PeIIeHHs YUeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTABIIATh
WM KOPPEKTUPOBATH NMPEJIOKEHHBIN alIrOpUTM JEUCTBUI NPU BBHINOJIHEHUU 33JlaHUNA C YYETOM
MOJIYYCHUSI HOBBIX 3HAHUN 00 HW3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBUE MOJIYYEHHOTO pe3yJIbTaTa 3asiBICHHON LI€JM, YMEHHE UCTIOIb30BaTh U aHAJIM3UPOBATH
KOHTEKCTBI, IpeJyIaracMble B yCJIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIbTATHBI

B cocTaBe npeaMeTHBIX pe3ysbTaTOB 110 OCBOESHUIO 0053aTEILHOTO COAEPKaHUs, YCTAHOBIEHHOTO
JTaHHOU (QenepanbHOll pabodeil mporpaMMoid, BBIIEISIOT: OCBOCHHBIE OOYYArOIIMMUCS Hay4YHBIC
3HAHMS, YMEHUS U CTIOCOOBI IEUCTBUH, crierudUIecKue A1 MPeIMETHON 00J1acTi « XUMHS, BUIBI
JNESTEIbHOCTH TI0 TIOJIyYeHHUI0O HOBOTO 3HAHHUSA, €ro WHTEpIpeTaIiy, NIpeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CHUTYaIIUSX.

K konIiy oOyuenus B 8 kjacce mpeIMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y 00yUYaIOIINXCSI YMEHUI:

® PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATUH: aTOM, MOJIEKYJa, XUMUYECKUIN AJIEMEHT,
IIPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOIHAs), BAJIEHTHOCTH,
OTHOCHUTEINIbHASl aTOMHAsi U MOJIEKYJIsipHasl Macca, KOJMYEeCTBO BEIIeCTBa, MOJIb, MOJISIpHAsI Macca,
MaccoBasi JIOJII XMMHYECKOTO JJIEMEHTa B COCJUHEHUH, MOJIPHBI O0BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJb, DJIIEKTPOOTPUILIATEIHHOCTh, CTENEeHb OKHUCICHHUS, XHUMUYECKash peaxius,
KJaccu(UKaUs PEeaKIMid: peakii COSAMHEHUS, PEaKLIUU PAa3JIoKEHUs, PEeaKlIUuu 3aMelICHus,
peakiuu oOMeHa, IK30- U IHIOTEPMUYECKUE pPEaKlnH, TEIIOBOM 3(PQeKT peakuuu, siApo aToma,
AJIEKTPOHHBIN CJOW aroma, aTOMHas OpOuTallb, paAuyC aroMma, XUMHUYECKas CBs3b, MOJSpHAs U
HENoJsipHasi KOBaJeHTHas CBSI3b, MOHHAS CBsI3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas IO
BeIleCTBA (MTPOILICHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

® IJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHSITHI U IPUMEHSTH 3TH MOHATHUS MPU
ONMCAHUU BELIECTB U UX MPEBPAILCHUN;



® IICTI0JIb30BAaTh XUMHUYECKYH0 CHUMBOJIMKY JUIl COCTaBJIEHUS (OpPMyJI BEIIECTB M ypaBHEHHH
XMMHYECKUX PEAKIIU;

® OTIPE/IEISITh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIICHb OKHCIICHUS
HJIEMEHTOB B OWHApPHBIX COCIUHEHUSAX, MPUHAAJICKHOCTh BEIIECTB K OMNPEACTIEHHOMY KIaccy
COeIMHEHHUI 1o (GopMyJsiaM, BUJ XMMHUYECKOH CBA3M (KOBaJICHTHAs U MOHHAsl) B HEOPraHMYECKUX
COCJIMHEHUSX;

e packpbiBatTh cMbIci Ilepuonnueckoro 3akona JI. M. Menneneesa: 1eMOHCTpUPOBATh IOHUMaHUE
NEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMMUYECKHX DJJEMEHTOB OT HX IIOJOXKEHUS B
[lepuoanueckoii cucreMe, 3aKOHOB COXPAaHEHUS MAcChl BEILECTB, MTOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YUYEHHMsI, 3aKOHa ABOTapo;

® ONUCHIBATH M XapaKTepH30BaTh TabMUuHyro ¢opmy Illepuoauueckoil cUCTEMBl XMMHYECKHX
AIIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHas moarpynna (A-rpymma)» u «mnobounas noarpynna (b-
rpymmna)», Majible U OOJbIINE MEePUO/Ibl, COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B TaOJIHIe
«Ilepnognueckasi cucrema xumudeckux »sieMeHToB J[. WM. MennaeneeBa» C UYHCIOBBIMH
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Apa, o0lIee YuciIo
AIIEKTPOHOB U pacCIpe/ieSICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

e KJlacCU(PUIUPOBATh XMMHUUYECKHE JIEMEHTBI, HEOPraHUYECKHE BELIECTBA, XUMUUECKUE PEAKLUU
(T10 9HCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY (D (DEKTy);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOIMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOJTBEPK/1asl ONMUCAHUE MPUMEPAMU MOJIEKYJSPHBIX YPaBHEHHUN COOTBETCTBYIOLIMX XMMHMUYECKHUX
peaKuuii;

® [[POTHO3MPOBAaTh CBOMCTBA BEILNECTB B 3aBUCUMOCTH OT HMX KayeCTBECHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHMsI XUMUUECKHUX IPEBPAICHUN B Pa3IMUHBIX YCIOBHSIX;

® BLIYKCIISATE OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMylie COETUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE,
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKIINH;

® [I[PMMECHTh OCHOBHBIC OIEPALMU MBICIIUTEIBHON AEATEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHHUE,
00001IeHNEe, CUCTEeMAaTH3AINI0, KIAaCCU(UKALNIO, BBISBICHHE NMPUYMHHO-CIIECCTBEHHBIX CBS3EH —
JUISL U3Yy4YEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLNM, €CTECTBEHHO-HAYYHbBIE METObI TO3HAHUS
— HaOJI0IeHNE, U3MEPEHHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHBIN U MBICICHHBIN);

e CJI€/10BaTh IpaBUJIaM MOJIb30BAaHUS XUMUYECKOW MMOCYJI0N U 1a00paTOpHBIM 00OPYJOBaHUEM, a
TaKXKe MpaBUIaM OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUSMH IO BBITOJIHEHHIO
7a00paTOPHBIX XMMHUYECKUX ONBITOB IO MOIYYEHHIO U COOMPAHHIO Ta3000pa3HbIX BELIECTB
(Bomoposa W KHCIOpOJa), TMPHUTOTOBJIEHUIO PACTBOPOB C OMNpENelIEHHOW MaccoBOM JoJeit
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M MNPOBOAUTH XHMHUYECKHUE OKCIIEPUMEHTHI I10
pacro3HaBaHHUIO PACTBOPOB IIENOYeH W KUCJIOT C TOMOILIbI0 HMHIUKATOPOB  (JJAKMYC,
beHondTanenH, METUIOPaHK U IPyTHe).

K xoniy oOyuenust B 9 Kiaacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

® DaCKpBIBATh CMBICJI OCHOBHBIX XMMUYECKUX MOHATUN: XMMUYECKHN DJIEMEHT, aTOM, MOJIEKYJIa,
WOH,  KaTHOH, AaHWOH, I[POCTOE€  BEIIECTBO,  CJIOXKHOE  BELIECTBO,  BaJIEHTHOCTb,
JIEKTPOOTPHULIATEIIBHOCTD, CTENEHb OKUCJICHMs, XUMHUYECKas peaklus, XUMHUYECKas CBs3b,
TETI0BOK 3((EeKT peakiuu, MOJb, MOJAPHBIA OOBEM, PacTBOpP, DIEKTPOJIUTHI, HEIIEKTPOJIHUTHI,
AJIEKTPOJINTUYECKAsT JUCCOLMALUS, PEAaKUUH HOHHOTO OOMEHa, KaTalnu3aTop, XHMHYECKOe
paBHOBecHE, OOpaTHMble U HEOOpaTHUMbIE PEaKIUH, OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCIIUTEb, BOCCTAaHOBMTENb, OKHCIEHHE W BOCCTAaHOBJIEHHE, AaJUIOTPONHUs, aM(pOTEPHOCTH,
XUMHYECKasl CBA3b (KOBAJIEHTHAs, MOHHAs, METAJNINYECKast), KpUCTaNInYecKasi perérka, Koppo3us
METAJIJIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOM peakluy, MpeAeabHo AonmycTuMas koHueHnTpanus [TJIK
BELIECTBA;



® WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSATH 3TU NOHATUS MIPU
OIMCAHUU BELIECTB U UX MPEBPAICHUN;

® CTIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIA COCTaBJICHUS (POPMYJI BEIIECTB M ypaBHEHHU
XUMHUYECKHUX PEaKIIHii;

® OIIPCACIIAATE BAJICHTHOCTH MW CTCHCHb OKHCJICHHUA XHMHUUYCCKHUX DJJICMCHTOB B COCAUHCHUAX
pa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K ONpEAeNEHHOMY KiIaccy COEAMHEHUU IO
@opMynaM, BUJ XUMHYECKON CBSI3U (KOBaJIeHTHaSI, HOHHAas, MeTaJIJH/I‘-ICCKaSI) B HCOPraHUMYCCKUX
COCIMHEHUSX, 3apsii MOHA IO XUMHYECKOH QopMmylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HCOPTaHNUYCCKUX COCZII/IHCHI/Ifl, THUII KpI/ICTaJIJIH‘ICCKOfI pCIHéTKI/I KOHKPETHOT'O BEIICCTBA,

e packpeiBaTh cmbici llepuonnueckoro 3akona /[[. WM. MeHneneeBa M JIEMOHCTPUPOBATH €r0
MOHMMAaHUE: OIHUCHIBAaTh U XapakTepu3oBaTh TabnuuHyo ¢opmy [lepuogudeckoid CHCTEMBI
XUMUYECKUX JJIEMEHTOB: Pa3juyaTh MOHITHS «TJaBHas moarpymnmna (A-rpymnma)y u «moOodHas
noarpynna (b-rpynma)», manmeie W OoJdbIIME TEPUOABI, COOTHOCHUTH OOO3HAUEHUS, KOTOPHIE
UMCHOTCSI B nepnom/lquKoﬁ Ta6n1/1ue, C YHCIOBBIMHU XapaKTCPUCTHUKaMU CTPOCHHUA aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB U 3apsia siipa, 00Iee YUCIIO ANEKTPOHOB U paclpe/ielieHue UxX 1o
SJICKTPOHHBIM CHOHM), 00BSICHITH O6HII/I€ 3aKOHOMCPHOCTH B UI3BMCHCHHUU CBOMCTB DJIEMEHTOB U UX
COCIMHEHUH B MpeeNiaX MajblX MEPUOJIOB U IIaBHBIX MOATPYIII C YIYETOM CTPOCHHS UX aTOMOB;

.K.]IaCCI/I(bI/II_II/IPOBaTL XUMHUYCCKUC 3JICMCHTBI, HCOPraHUYICCKHUEC BCUICCTBA, XUMUYICCKUC PCAKIIUU
(10 YuCIly U COCTaBY y4acTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 (HEKTy, M0 U3MEHEHUIO
CTEIIEHEN OKHUCIICHUSI XUMHYECKUX BHGMGHTOB);

® XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UICCKUE XUMHUYECKHE CBOHCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, MOATBEPKIasl OMHCAHWE MPUMEPAMU MOJCKYISPHBIX U HWOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/II\/’I;

® COCTaBJIATh YPAaBHEHUS JIEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, 1IeJI0Yei U COJIei, MOJIHbIE U
COKpAII€HHBIE ypaBHEHHs PEaKIMii MOHHOTO OOMEHa, ypaBHEHHs PEaKIHMi, MOATBEPKIAIOIINX
CYILIECTBOBaHME FEHETHUECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3IUYHBIX KIACCOB;

® PaCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUI MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OaaHca STUX PeaKInii;

® [[POTHO3MPOBAThH CBOICTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOBMOKHOCTH IIPOTEKAHUS
XUMUYECKHX IIPEBPAILCHHUN B PAa3JIMYHBIX YCIOBUSX;

® BEIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChl BEUIECTB, MAacCOBYIO OJIO
XMMHUYECKOTO 3JIeMEHTa Mo (opMylie COEIUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKOW PEaKIINH;

e cOOMIOAATh TIpaBUJjIa MOJIH30BAHUS XMMHYECKOW MOCYI0N M J1abopaTOpHBIM O00OpYIOBaHUEM, a
TAKXC IIpaBUIa 06pameHH51 C BCIICCTBAMH B COOTBETCTBUM C HMHCTPYKHUAMHU I10 BBIITOJIHCHUIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB IO MOJXYYEHHIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa M yTrIeKucioro rasa);

¢ [I[POBOAMTDL PpPCAKIUHK, TTOATBCPIKIAOIINC KA4eCTBEHHLIM COCTaB Pa3iIMYHBIX BCHICCTB:
pacmo3HaBaTh OMBITHBIM IyTEM XJIOpUI-, OpomuI-, uMomuia-, kapOoHat-, docdar-, cunmkar-,
Cy.]'II)(l)aT-, TUAPOKCUA-NOHBI, KATUOHBI aMMOHHA U MOHBI U3YUYCHHBIX MCTAJIJIOB, IIPHUCYTCTBYIOIIUC
B BOJIHBIX PacTBOpaxX HEOPraHMUYECKUX BEIECTB;

¢ [IPUMCHATH OCHOBHBIC OIICPpAllUU MBICIUTENbHON ACATCIIBHOCTH — aHAJIN3 U CUHTC3, CPAaBHCHUC,
0000111eHIe, CUCTEMATH3aIMIO, BBISIBICHUE MNPUYMHHO-CIEICTBEHHBIX CBSI3ed — ISl U3YUYECHHS
CBOMICTB BCIIECTB U XHUMHYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOJbI IIO3HAHUA —
HaOII0/IeHUE, U3MEpPEHUE, MOJCINPOBAHNE, SKCIIEPUMEHT (PEaIbHbII 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne  HawmMmeHoBaHHe pa3/iesioB U TeM ' ' DJIeKTpPOHHBbIE (HHU(POBHIE)
nfm  mporpamMmel Bcero I(OHTpom’m’le t]paKanecmle opazoBaTesibHbIE PECYPCHI
pA00THI pPA00THI

Pa3nea 1. IleppoHayajibHble XUMHYECKHE OHATHS 7
L O 5 ,  promorsaiok

' p hitps://m.edsoo.ru/7f41837¢

J¢STETLHOCTH YEJIOBEKA
bubmmoreka [{OK

.2 BelmecTBa U XUMHUYECKUE PEAKIIUU 15 1 hitps://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BaskHelilune npeAcTaBUTeIM HEOPraHHYeCKUX BellecTB

b 1 Bozayx. Kucnopoa. [Tonsitie 06 6 d‘fn@mmem I[HOK
T oxcumax hitps://m.edsoo.ru/7f41837¢
b > Bonopoa. [lonstue o kuciorax u ] 1 tjEI/I6J11/10TeKa HOK
'™ comsx hitps://m.edsoo.ru/7f41837c
b 3 Bopna. PactBopsr. [lonsitie 00 5 1 1 d‘fI/IﬁHI/IOTeKa [HOK
"™ oc¢HoBaHMSX hitps://m.edsoo.ru/7t41837¢
b 4 [DCHOBHBIE KJIACChl HEOPTraHUYECKUX 1 1 1 £H6J'II/IOTCK3 [HOK
" coenunenwmii hitps://m.edsoo.ru/7f41837c
Wroro no pazaeny 30
Paszpnen 3. Ilepnoanueckuii 3axoH 1 Ilepuoanyeckas cucreMa xumudeckux 3jaemeHToB JI. M. Menpaeineesa. CtpoeHue aTomMoB.

XpMmuueckasi CBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIINH
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne KommyecTBO YacoB ata JJIeKTpPOHHbIe N (ppoBbIE
n/ Tema ypoka }(onTpoan MpakTHueck | oOpa3oBaTeJibHbIE
Bcero UByUYEeHUS
n ble paboTel  H¢ PadoOThI pecypenl
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HU 1 bubmuoreka [JOK
yejoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 ITongaTue o MeToIax MO3HAHUSA B XUMUU 1 Bubmiorexa OK
A https://m.edsoo.ru/ff0d227e
, [ o o | ipwmm o | BuGaonsa LOK
patop p patl https://m.edsoo.ru/ff0d23dc
71a00PATOPHBIM 000PYTOBAHUEM))
4 Yucteie BemecTBa 1 cMecu. CriocoObl 1 bu6mmorexa [IOK
paszeneHust cMece https://m.edsoo.ru/ff0d26ca
S | exmest (v novere et momamonmi | buGiorera LIOK
PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMEBI ¥ MOIEKYJIBI 1 Bubmorexa IIOK
y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bu6muoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CI0KHBIE BEMIECTBA 1 Bubmorexa IIOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUECHUE 1 bubmmorexa LIOK
yp y https://m.edsoo.ru/ff0d2d50
10| Xmrecxan boprgn. Baneroers atoson | BuGmorexa LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XAMHAYECKHAX DJIEMEHTOB
1 OtHocuTeNbHas aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHUTENIbHAS MOJISKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
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MaccoBast 1011 XUMHUYECKOTO dJIEMEHTA B

but6mmoreka [{OK

12 COCTUHEHHUH https://m.edsoo.ru/ff0d350¢
13 KonnuecTBo BemecTBa. Monb. MosnsipHast bu6mmorexa [IOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYSCKHE SIBICHUS. but6mmoreka [JOK
XUMHUUECKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAaHUS XUMUYECKUX bu6mmoreka [IOK
peaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMsI MacChl BEIIIECTB. but6mmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brerancnenus koinuecTBa, MacChl BEIIECTBA 10 bu6nmoreka [IOK
YpaBHEHUSIM XUMHUUYECKHX PEaKIUM https://m.edsoo.ru/ff0d5708
Knaccudukanuss XuMHUUECKUX peaKIHi
but6mmoreka [IOK
18 | (coenunenus, pa3ioXKeHUs, 3aMEIICHU, ]
oBMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBII-2HIUKIIONIEIUCT. bu6nunoreka [JOK
O06001IeHNE ¥ CHCTEMAaTU3alnsl 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbhas padota Nel no teme «BemectBa bubmuoreka [IOK
Y XUMUYECKUE PEaKLIUN» https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CoctaB Bo3ayxa. Butmiorexa [[OK
21 | Kuciopoa — 3J1€MEHT U MPOCTOE BEIIECTBO. hitos://m.edsoo.ru/ff0d448e
O30H De:/ . )
du3nveckre U XUMHUECKHUEe CBOMCTBA Butmiorexa [[OK
22 | xucnopoza (peakuy OKHCIEHUS, TOPEHUE). .
TonsiTie 06 OKCHIAX https://m.edsoo.ru/ff0d4614
Crioco0sI TONTy4eHHUsT KUCTIOpOoia B Butmiorexa [[OK
23 | naGopaTopuH U MPOMBIIIJIEHHOCTH. .
TTpHMeHEHNE KHCTIOPOJIa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt XUMUIeCcKoil peakium, Bubnmorexa [IOK
24 | NOHATHE O TEPMOXUMHUYECKOM YPABHEHHUH,

9K30- 1 SHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroias U MeTaH). 3arps3HeHne

but6mmoreka [{OK

25 BO3/yXa, CIIOCOOBI €ro Mpe10TBpaIlCHHS https://m.edsoo.ru/ff0d4c4a
26 | ompacrins o eoGoparte konopana BuGnorexa LIOK
y o p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Boxopon — 351eMeHT U IpoCTOe BELIECTBO. bubmmoreka [IOK
Haxosxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
8 DOU3NYECKUE U XUMHUYECKHE CBOMCTBA but6mmoreka [JOK
Bosiopoa. [Ipumenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 IToHgaTHe 0 KHCIIOTaX U COIIX Bubmorexa ITOK
https://m.edsoo.ru/ff0d50d2
30 | CoocoObl mony4eHUs BOIOPOaa B JIAOOPAaTOPUH Bubmiorexa LOK
y FI0POt patop https://m.edsoo.ru/fl0d4dd0
31 <%0?Tf:§;:?£0a§; T:Hjl\feicr)[ OOTG;VI Z H3y4YeHUe Bubmiorexa IIOK
y o p ALOpOAd, M3y https://m.edsoo.ru/ff0d4142
€ro CBOMCTBY
. . bubnuoteka [JOK
32 | MonspHslit 00bEM razoB. 3aKkoH ABOrapo https://m.edsoo.ru/fl0d542e
33 | romn s oro mamccntonsy nommccray atmecrma BuGanorexa LIOK
- y y Bett https://m.edsoo.ru/ff0d55a0
Wik 00bEMY
o | e sruen rmor B 10K
peakdl . https://m.edsoo.ru/ff0d5708
OTHOILIEHUI ra30B
35 dusznueckre U XUMHUYECKHE CBOMCTBA BOIEI Bubmorexa IIOK
A https://m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 | CocraB ocHoBanuil. [lonsitue 00 MHAMKAaTOpaxX https://m.edsoo.ru/f0d59e2
Bopna xak pactBopurens. HacblieHHbIe U Bu6muorexa LJOK
37 | HeHaChIIEHHbBIE PacTBOPBI. MaccoBast 10515

BEILIECTBA B paCTBOPE

https://m.edsoo.ru/ff0d5b40
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[TpaxTrueckas padota Ne 5 o Teme

38 | «[IpuroToBiaeHue pacTBOPOB C ONpPEICIEHHOU bubmmorexa LHOK
P . ep p peA https://m.edsoo.ru/ff0d5Seba
MacCOBOM J0JI€i paCTBOPEHHOTO BELIECTBA
39 Kontponbnas padora No2 o teme «Kucmopo. bubnuoreka [JOK
Bogopona. Bonay https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KacCUpUKAIUS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonydyeHue nu XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHHUS: COCTaB, KJIACCUPUKALINS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccuduxarys, bub6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 | IlomyuyeHue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmorexa LHOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubnuoteka [JOK
TIOJIyYEHUs, XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Perenue
47 | PKCTICPUMEHTATBHBIX 33/1a4 1O TeMe bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPIraHUUYECKUX https://m.edsoo.ru/00ad9b7¢
COEJIMHEHUID)
48 ['enernyeckas cBsI3b MEXAY KjaccaMu bubmuoreka [{IOK
HEOPraHUYECKUX COCAMHEHUIN https://m.edsoo.ru/00ad9a50
. bubmmoreka [JOK
49 | OOCoO1ieHne U cucTeMaTH3aIUs 3HAHUI https://m.edso0o.ru/00ad9ch?
Kontponbnas padota Ne3 o teme "OcHOBHBIE bubnuorexa [JOK
50 ~ 1"
KJIACChl HEOPTAaHUYECKUX COeIMHCHUN https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKH KJIacCU(pUKALIUN bubmmorexa [IOK

XHUMHYECKHX deMeHTOB. [loHsaTre o rpymnmax

https://m.edsoo.ru/00ad9ffa
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CXOJHBIX 3JICMCHTOB

[Tepuoanueckuii 3akoH u [lepronnueckas

but6mmoreka [{OK

52 | cuctema xuMHu4ueckux snementoB JI. U. https:/m.edsoo.ru/00ada52c
Meunpeneena
53 Ilepuoapl, rpyOIbL, ITIOATPYIIIEI Brbmrorexa HHOK
PHOJBL TPy » TOATPY https://m.edsoo.ru/00adas52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX sJIEP. bubnmoreka [JOK
W3oTomsl https://m.edsoo.ru/00ada342
g5 | e oo ooz e B 10K
pHoa T https://m.edsoo.ru/00adabbc
Meunpeneena
56 | oromanomermio s Tlepnommecsoit onereve I BuGorera IOK
pron ) https://m.edsoo.ru/00ada824
. Menneneena
7 | Neponensor o BiGores 10K
p . 4 P O A https://m.edsoo.ru/00ada96¢e
— y4€HBIH, IeJaror U rpa)xJIaHuH
5 | cnonamasoai st Bospocenicia Buiorera LIOK
1 P https://m.edsoo.ru/00adb33c¢
poBEepOYHasi paboTa
59 | arons Xommioeson comn | Bosposommoan BuGmorexa LIOK
) p https://m.edsoo.ru/00adb486
IpOBEepOYHasi paboTa
60 DJEKTPOOTPUIIATENILHOCTh AaTOMOB XMMHUECKHUX bu6nuoreka [IOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnag xumMuueckas cBsI3b brbmnrorexa LHOK
https://m.edsoo.ru/00adac34
62 KosanenTHas nossipHast XUMHYECKas CBI3b Bubmuorexa LOK
p https://m.edsoo.ru/00adaab8g
but6mmoreka [IOK
63 | KoanenTHas HenosisspHasi XUMUYECKas CBA3b

https://m.edsoo.ru/00adaab8
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but6mmoreka [{OK

64 | Crenens oxucnenns ! https://m.edsoo.ru/00adae28
65 | OKHMCIHUTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIINN 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb076
66 | OKHCIUTEIN M BOCCTAaHOBUTEIIN 1 bubmorexa IIOK
https://m.edsoo.ru/00adb076
67 ;ii?;;f;a}l’llﬁ;i}gizglﬂi?f:;; «CtpoeHnue 1 Bubmiorexa [JOK
arona. XIMIIeCKas CBs3hy https://m.edsoo.ru/00ad9cb2
68 Pezepsuslii ypok. O6001menue u 1 bu6mmoreka [IOK
CUCTEMATH3aIUs 3HAHUNA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 63

[TPOTPAMME
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9 KJIACC

KoanuecTBO 4acoB

JyleKTpOHHBbIE N (pPOBHIE

No aTa
Tema ypoka o0pa3oBaTeJbLHbIE

/i yp KonTtpouabnsl [IpakTuyeckn Ly enus P

pecypchl
Ilepunonnueckuii 3axkoH. Ilepnoamueckas
1 CHCIT)eMg XAMUYECKHAX 3neM§HT021[3 A" bubmorexa [IOK
o https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B U3BMEHEHUH CBOICTB
2 XI/IMI/I‘ICCKI/IIDX 3JIEMEHTOB IIEPBEIX TPEX bubmmorexa [IOK
p P https://m.edsoo.ru/00adb6b6
TIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPTraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunpl XuMHU4eCKOU CBSI3U U THUIILI bu6mmorexa [IOK

4 .

KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

5 «IToBTOpenue u yriayOnaeHue 3HaHU OCHOBHBIX
pa3aesioB Kypea 8 Kiaccay

6 Knaccudukanus XUMHYECKUX pEakuii o bu6nuoreka [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITorgaTue 0 CKOPOCTH XUMHUYECKOU pEaKIIUH.

7 ITonsatue o FOM(I))I“CHHBIX U TeTE OI‘GI;)-IHBI)I(I bubmorexa [JOK

p https://m.edsoo.ru/00adbe9a
pEeaKIHsIX
[TonsiTHEe 0 XUMHUUYECKOM PAaBHOBECHH.

] @DaxTopsl, BIUAIOIIKAE HA CKOPOCTh bub6muorexa [IOK
XUMHUYECKOHN peaklMy U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS

9 OKHUCINTETBHO-BOCCTAHOBUATEIBLHBIE PEAKIINH Bubmorexa OK

peartl https://m.edsoo.ru/00adcade
10 Teopust 37EKTPOIUTUYECKON AUCCOIUALINH. but6mmoreka [JOK

CunbHble U crabble AIEKTPOIHTHI

https://m.edsoo.ru/00adcd68
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but6mmoreka [JOK

1 Honnbie ypaBHeHMs peakiumii https://m.edsoo.ru/00add448
12 |caere npencramnonni 08 snexTpOmMIGCKOH BuGmorexa LIOK
pel p https://m.edsoo.ru/00add5d8
IACCOLAAIAN

13 | npencromnemii o8 onexrponiceroi Buworexa LIOK
pel B https://m.edsoo.ru/00add8b2
IACCOIIAAIAN

14 ITonsTHE O TUAPOIU3E COJIEH bubmorexa LOK

P https://m.edsoo.ru/00add9d4
. bubnmoreka [JOK

15 O0001IeHne 1 cUCTEMaTU3aINs 3HAHUI https://m.edsoo.ru/00addd]2

16 [TpakTnueckas padota Ne 1. «Pemenue bubnnorexa [JOK
AKCIIEPUMEHTAJILHBIX 3a7a9» https://m.edsoo.ru/00addbfa

17 | Omommammeor auscomms bumnorexa LIOK

p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»

18 OO011as XapakTepUCTHKA raJOr€HOB. bu6nuoreka [IOK
XMMHYECKHE CBOMCTBA HA IPUMEpE XJopa https://m.edsoo.ru/00addfe2

19 |mmcond enciioran. mamyroe BuGmnorexa LIOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 51['})(?; TII;I:;CIZiﬂoﬁzgg;axﬁgcioHTZITeHl\;queHHe eé bubmorexa LOK
. Y - 1Y https://m.edsoo.ru/00ade348
CBOMCTB»

I B 10K
PeaKiH, a p a https://m.edsoo.ru/00ade488
HA30BITKE

2 OO0mras xapakTepucTrka 3J1eMeHTOB VIA- bubnuotexa [JOK
TpYIIbI https://m.edsoo.ru/00ade64a

23 AnnoTpornHbie MOIU(UKAIIUN CEPBHI. bubmmoreka [JOK
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Haxoxnenue cepbl 1 €€ COeTMHEHU B
npupoje. XuMUYECKUE CBOKMCTBA CEpPhI

https://m.edsoo.ru/00ade64a

24 CepoBogopoji, cTpoeHHe, (U3HMIECKUE U bubmmoreka [JOK
XHUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
25 Oxkcupl cepbl. CepHas KUCIIOTa, GU3HIECKUE bubmuotexa [{OK
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKIIH, JIeKAIIUE B OCHOBE
2% MIPOMBIIIICHHOTO CIIOC00a MOTyYeHUs CEpHOM bubmmoreka [JOK
KHCJIOTH. XUMHUYECKOE 3arps3HeHNe https://m.edsoo.ru/00adec8a
OKpY’Karollel cpesibl COeIMHEHUSMU Cepbl
27 Brruncienue MaccoBOU JOJIM BBIXOA bubnmoreka [JOK
MIPOIYKTA PeaKIfu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa 3JIEMEHTOB VA-
28 r EIHBI AI;OT I.:lcn OCTpPaHEHHUE B IPUPOJIE bubmorexa LHOK
PYTIIBI. » bacupoctp © B IIPHPOAE, https://m.edsoo.ru/00adeeab
¢bu3nUecKre 1 XMMHYECKHE CBOMCTBA
AMMUaK, ero GuU3NIecKrue 1 XUMUIECKHE bubnnorexa [JOK
29 .
CBOMCTBA, MOJyUYE€HUE 1 IPUMEHEHHE https://m.edsoo.ru/00adf004
[Tpaktuueckas padora Ne 3 o Teme bu6nuoreka [IOK
30 .
«IlonyyeHre aMMuaKa, U3y4eHHUE €ro CBOMCTBY» https://m.edsoo.ru/00adf180
31 A3oTHas KucioTa, e€ pusnueckue u bubnnorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Vcnonb30BaHue HUTPATOB U COJICH aMMOHUS B
KayecTBE MUHEPAJIbHBIX y100peHUH. bubnnorexa [JOK
32 .
XHWMHYECKOE 3arpsi3HEHUE OKPY KaAIOIIEn https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u pochopnas
33 KI/ICJ‘I((i))T;.) q)ml/lqﬂe((:ll)cne(bn l;(msmziec(llc)ue qC)BEI‘/’ICTBa bubmmorexa LHOK
’ ’ https://m.edsoo.ru/00adf68a
TIOJTyYCHHE
Hcnonp3oBanue pocdaroB B KauecTBe
o . bubnuorexa [JOK
34 MUHEpaAJIbHBIX YA0OpeHUA. 3arpsi3HeHne

IPUPOJIHOM cpeabl hochaTamu

https://m.edsoo.ru/00adfc20
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Yriaepon, pacpocTpaHeHHE B IPUPOJIE,

but6mmoreka [JOK

35 o
buznYecKre 1 XUMUIECKIE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux pusudeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHIYECCKHUE but6mmoreka [JOK
pOo0OJIeMBI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
av)
37 YronpHas KUCIOTa U €€ COTN bubmmorexa HOK
https://m.edso00.ru/00ae006¢
[TpaxTrueckas pabora Ne 4 1o Teme
38 ”HIZ)H YyeHHue FJI'I)CKI/ICJ'IOFO rasza. KauectBeHnas Bubmorexa OK
y y " https://m.edsoo.ru/00aec027¢
peakiys Ha KapOOHAT-HOH
39 [TepBoHayaIbHBIE TIOHATHS 00 OPraHUYECKUX bubnnorexa [JOK
BEIIECTBAX KAK O COSMHEHUSAX yTriepoja https://m.edsoo.ru/00ac054¢e
40 KpemHunii u ero coequHeHus Brbmiorexa [JOK
p A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 BKEHG I/IMCHTB.JIEHBIX 3a7a4 10 TEME Bubmorexa LIOK
P N . https://m.edsoo.ru/00ae0bf2
«Baxueiimme HeEMeTaUIBI U UX COSIUHEHUS
42 Kontponbhas padota Ne3 o reme bubanorexa [JOK
«BaxHuelmue HeMeTaUIbl U UX COSAUHEHUSD) https://m.edsoo.ru/00ac0el 8
OO61mas xapakTepuCTHKa XUMUYECKUX
43 3JIEMEHTOB — METAJUIOB. MeTajunyeckas bubmuorexa [JOK
CBSI3b U METAJTINYECKAsI KPUCTAIINYECKAs https://m.edsoo.ru/00ael03e
pemérka. GU3NIECKUE CBOWCTBA METAJIJIOB
XUMHYEeCKHE CBOMCTBA METAIIOB.
44 DIEKTPOXUMHUUECKHH PSII HAIPSOKEHUI bubmorexa [JOK
P Pl p https://m.edsoo.ru/00ael156
METaJIIIOB
OO6mue cnocoObI MOTYYEHUST METAJLIOB.
45 Crnnasel. Beruncienust o ypaBHEHUAM bub6muorexa [IOK

XHUMHUYCCKUX peaKHHﬁ, €CJIM OOWH U3 pCarcHTOB
COACPKUT NTPUMECHU

https://m.edsoo.ru/00ael156
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but6mmoreka [JOK

46 Honsirue o kopposun MeTaLIoB https://m.edsoo.ru/00ael1278
bu6nuoreka [JOK
47 [Henotrere MeTais! https://m.edscl)_f).ru/Oanl4b2
48 OKcubl ¥ THAPOKCUIBI HATPHUS U KAJIUS BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAJUIBI — KAJIbIUN U bubnnorexa [JOK
MarHHi https://m.edsoo.ru/00ael5e8
50 Baxueiinine coefMHEHNS KAJIbIINS Brbmiorexa [JOK
https://m.edsoo.ru/00ael5e8
51 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH
52 XécTkocTh BOIBI M CTTOCOOBI €€ yCTpaHEeHUS bubmorexa [IOK
https://m.edsoo.ru/00ae1886
53 Hp?KTHqGCKaﬂ pabota Ne 6 1o Teme bubnnorexa [JOK
"YKECcTKOCTh BOJIBI M1 METOJIbI €€ YCTpaHEHUs" https://m.edsoo.ru/00aclaec8
. bubmuoreka [JOK
>4 AJIOMHHHH https://m.edS(I)JE).ru/Oan 1c64
55 AmMdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA BH6H‘HOTeKa LOK
https://m.edsoo.ru/00aelc64
bu6nuoreka [JOK
>6 Keneso https://m.edS(I)_E).ru/Oan 1d86
57 Oxkcuipl, THIPOKCUIBI U conn kenesa (1) n but6mmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O000111eHrEe U cCUCTEMaTU3aLINs 3HAHUI
59 |oxomepmemanmn samas no rove. Buamorexa LIOK
«Baxxuelnnine MeTaIbl U UX COSTUHECHUI» htps://m.edsoo.r/00ae3de8
Brruucnenus mo ypaBHEHUSM XUMHYECKUX
60 peakiuii, eciii OIMH U3 PEarcHTOB JAaH B bubnnorexa [JOK

M30BITKE WU COJICPKUT TIPUMECH.
BriuuciieHnsa MaccoBOM JOJU BBIXOA

https://m.edsoo.ru/00ael750
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POJYKTa peakuu

61 O0o006mIeHre U cUCTeMaTH3alus 3HaHUH 1
62 Konrponsnas padora Ne4 mo teme 1
«BaxHe#mme MeTallIbl M UX COCTHHCHUSD
63 BemecTBa u MmaTepuaibl B TOBCEITHEBHOM 1 bu6nmoreka [JOK
YKU3HH Y€JIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMMHYECKOE 3arpsi3HEHUE OKpY KaroIen 1 bubnnorexa [JOK
CpeJbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B pelieHun 3KOI0TUYECKUX 1 bubnmnoreka [JOK
po0JemM https://m.edsoo.ru/00ae4270
66 Pezepsusiii ypok. O600menue u 1 bubnnorexa [JOK
cUCTEMATH3alUs 3SHAHUNA https://m.edsoo.ru/00ac0d0a
67 PezepsHblil ypok. O6001menue u 1 bub6nuoreka [IOK
CHUCTEeMaTH3aIis 3HAHUI https://m.edsoo.ru/00adb33c¢
63 PesepBHblii ypok. O60011eHE U 1 bubnnorexa [JOK
CUCTEMATHU3AaIHs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJBTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KJIACC

]
PS

Kon

DOBEPsIEMOro
P3yIbTATA

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: <<HepBOHaanLHBIC XHUMHWYCCKUC ITOHATHU)

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHSITHMH: aTOM, MOJEKYyIa,
XUMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJAHAs), BAJICHTHOCTb, OTHOCHUTENIbHAsI aTOMHAas W
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEUIeCTBa, MOJIb, MOJSIpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJSPHBIN 00BEM,
XUMHUYECKasl peakiusi, KiIacCUPUKAIUs peakUuui: peaklUud COeAMHEHUS,
pEeaKuu pa3joXKEHUsS, PEaKIUU 3aMEIICHUs, PEakiuu OOMEHa, 3K30- U
SHIOTEPMUYECKUE PEAKIINU, TEIUIOBOM 3(hPeKT peakuuu, pacTBOp, MaccoBast
J10JIsl BelllecTBa (MPOIEHTHAs! KOHIEHTpAI|s) B pacTBOpe

1.2

HUITIOCTPUPOBATh  B3aMMOCBA3b  OCHOBHBIX  XHUMHYCCKHUX MOHATUI |
MPUMCHATH OTU IMOHATHA IIPU OIMMCAHWH BCUICCTB U UX HpeBpaHleHI/If/'I

1.3

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsI COCTAaBIEHHS (POPMYJI BELIECTB
U YPaBHEHUN XMMHUYECKUX PEaAKIUI

1.4

PaCKpbeIBATL CMBICJI 3aKOHOB COXPAaHCHHUA MACChl BCUICCTB, IMOCTOAHCTBA
COCTaBad, ATOMHO-MOJICKYJIIPHOI'O YYCHUS, 3AKOHA ABoraz[po

1.5

ONpEAC/IATH BAJICHTHOCTL ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAMHCHMUAX

1.6

KJIacCU(PUIIMPOBATh XUMHYECKHE peakiuu (M0 YUCIy U  COCTaBy
YUYaCTBYIOIIMX B PEaKIMH BEUIECTB, 10 TeIIOBOMY 3 dekry)

1.7

BBIYUCJIATH OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO M MOJISIPHYIO MAaCChbl BEICCTB

1.8

BBIUHCIIATH MAacCOBYIO JIOJIIO XMMHUYECKOrO JJIeMEHTa 1o Qopmyse
COEJIMHEHMS,

1.9

BBIUUCJIATH MACCOBYIO JOJIO BCHICCTBA B pACTBOPC

1.10

OPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HalJroaeHue,
U3MEpEeHHe, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICJIEHHBIN)

ITo Teme: «BaxkHeillme npeACTaBUTEIN HEOPTaHUUYECKUX BEIIECTBY»

2.1

PaCKpeIBaTh CMBICJI OCHOBHBIX XHUMHWYCCKHUX TIOHATHH: OKCHJ, KHCIIOTa,
OCHOBAHHE, COJIb

2.2

ONPCACIIATH MPUHAJJICKHOCTD BCIICCTB K OHpeI[eHéHHOMy KJIacCcy
CcoeIMHEHMH 1o popmysiam

23

KJIaCCU(UIIMPOBATH HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBCPKAAA OIMHCAHUC MNPUMCPAMH MOJICKYJISAPHBIX
YpaBHEHHI COOTBETCTBYIOIINX XHMUYCCKHX PEAKITHHA

2.5

IIPOI'HO3UPOBATH CBOMCTBAa BEIIESCTB B 3aBHCHUMOCTH OT HMX Ka4eCTBEHHOT'O




CcoCTana, BO3MOXHOCTH IMPOTCKaHUsA  XHUMHUUYCCKHUX HpeBpaHIeHI/II\/'I B
Pa3JINYHBIX YCIIOBUAX

2.6

CJIeZIOBaTh MpPaBUJIaM TMOJIb30BAHUS XMMUYECKOH MOCYA0H U 1a00paTOpHBIM
obopynoBaHHeM, a TakKe TMpaBWiaM OOpallleHHus C BelIecTBaMu B
COOTBETCTBUM C HMHCTPYKUMSMH IO  BBINOJHEHHUIO  JTAOOPAaTOPHBIX
XUMHYECKHX OIBITOB IO TOJTYYCHUIO U COOMPAaHUIO Ta3000pa3HbIX BEIECTB
(Bomoposia W KHUCIOPOAA), MPUTOTOBJICHHUIO PACTBOPOB C OMPEICIEHHON
MacCOBOW JIOJIeH pacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATH M MPOBOIUTH
XUMHUYECKHE OHKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MIEIOYEH U
KHCIIOT C TOMOIIBI0 MHIUKATOPOB (aKMyc, (heHoadTarenH, METUIOPAHXK U

JPYTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUUECKOU pEaKIMU

ITo teme: «llepuonnyecknii 3akoH u Ilepuoguyeckas cucTeMa XUMHYECKUX
sanementoB [[. WM. MenneneeBa. CtpoeHue aTtoMoB. XHMHUYECKash CBSI3b.
OKHCJIUTENbHO-BOCCTAHOBUTEJILHBIC PEAKIIUN))

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSATHH: AApO aToma,
SHCKTpOHHBIﬁ clIou aroMa, aTOMHasda 0p6I/ITaJ'IL, paaunyc aroMa, XUMHUYCCKasa
CBA3b, noJjisipHas n HEMoJIsIpHad KOBaAJICHTHaA CBs3b,
QJICKTPOOTPULATCIIBHOCTb, HMOHHAA CBA3b, HWOH, KAaTHOH, AHWOH, CTCIICHb
OKHCJICHUSA

3.2

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHNYCCKHUEC 3JICMCHTHI

33

ONMCHIBATh U XapaKTepU30BaTh TabInuHyto popmy Ileproanueckoit cucrembl
XMUMUYECKUX DJIEMEHTOB: pa3jinyaTh IOHATUS «IJaBHAs MOArpYyIIa
(Arpynmna)» u «mnobounas noxarpynna (brpynma)y, «manbie» U «O0nbIIKE)
IepUOJIbI

3.4

packpsiBaTh  cmbicn  Ilepuommueckoro  3akona .M. Menneneesa:
JIEMOHCTPUPOBATh MOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MosiokeHus B [lepuognueckoil cucreme

3.5

COOTHOCUTH 0003HauYeHUs, KOTOpble nMeroTcs B Tabmuie «llepuonnyeckas
cucteMa xumudeckux odjemeHtoB JI.M. MeHueneeBay ¢ YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHX DJIEMEHTOB (COCTaB M
3apsn sapa, 00IIee YUCI0 IIEKTPOHOB U PACTIPEICICHUE X 110 AIEKTPOHHBIM
CJI0SIM)

3.6

OonpeaCIsITbL CTCIICHDb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI:>IX COCOAMHCHUAX

3.7

ONpCaACIIAITL  BUI XHUMHYECKOH CBS3H (KOBaHCHTHaH u I/IOHHa}I) B
HCOPTaHNMYCCKUX COCIUHCHUAX

9 KJIACC

)
P

Kon
DoBEPSIEMOro
P3yJIbTaTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

oﬁipa3OBaTean0ﬁ nporpamMmsbl OCHOBHOI'O o01Iero 06pa303aﬂuﬂ

1

[Io Teme: «BeH_IeCTBO 1 XUMHYCCKAA pCAKIUI)

1.1

]
H(

DACKPBIBATH CMBICJT OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: PacTBOpP, SJICKTPOJIHUTHI,
POJICKTPOJIMTLI, SJICKTPOIUTUYUCCKAS JUCCoLUanusg, peakuunu HOHHOI'O O6M€Ha,

K4

) TAITU3aTOP, XMMHYECKOE PaBHOBECHE, 00paTUMbIe U HEOOpaTHMBbIE PEaKIHH,




O]
O]

CH

UCIIUTCIIBHOBOCCTAHOBUTCIIBHBIC PCAKIMKU, OKUCIUTCIIb, BOCCTAHOBHUTCIIDb,
KUCJICHUC U BOCCTAHOBJICHUC, aAJUIOTPOIINA, aM(bOTepHOCTb, XUMHUYCCKas CBA3b
OBaJICHTHAas1, MOHHas, MeTaJ'IJ'II/I‘ICCKaFI), KpucCTallindecKasi pCHIéTKa, CIIJIaBBhI,
[OPOCTH XUMHYECKOM pCaKkniuun

1.2

7

MITIFOCTPUPOBATH B3aMMOCBA3b OCHOBHLIX XUMHWYCCKUX MOHATUH U IMPUMCHSATH
W IOHATUSA IPU OIIMCAHWU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

n

COCTABIIATH YPaBHEHUS JJIEKTPOJMTUYECKON AUCCOLUUALMM KHUCIIOT, IIEN0YeH
COJIeH, TIOJIHbIE U COKpAIIEHHBIC YPAaBHEHUs pEaKkIii HOHHOro oOMeHa

1.4

]
I

DACKPBIBATH CYHUIHOCTDb OKHCJINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKL[Hﬁ
DCPEACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajlaHca dTHX peaKHI/Iﬁ

1.5

TPOBOJNTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakiuu

[Io TemaM: «HeMeTannsl 1 UX COeAUHEHUSI» U «MeTaniabl M UX COeTUHCHUS)

2.1

CH
M

Joli

XapakTepu3oBaTh (OMUCHIBaTh) OOIMME U crneuuuueckue XUMHUYECKHE

OMCTBa MPOCTHIX M CIOKHBIX BEUIECTB, MOATBEPKAAsl OMHUCAHUE MMPUMEPAMU
DJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIMX XHUMHUYECKHX
PAKIIUHA

2.2

Iq

COCTaBJIATDH YpPaBHCHHUA pCaKHHﬁ, MOATBCPKAAIOIIUX CymCCTBOBAHUEC
HETHUYECKOM CBS3H MCIKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

23

B(

[IPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMU,
3MOXHOCTH NPOTCKAHNUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

24

o

g

CJe10BaTh IPaBUJaM IOJb30BaHUS XMMHUYECKOH MOCYyAOH U J1a00paTOPHBIM
DOPYZIOBAaHUEM, A TAK)KE MpaBUJIaM OOpaIlEHUs C BELIECTBAMHU B COOTBETCTBUU
UHCTPYKUMSAMU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB I10
DITYYEHUIO U COOMpaHMIO ra3000pa3HbIX BELIECTB (AMMMAaKa U YTJIEKHCIOrO
32)

2.5

B¢

i)

n
Hg

TPOBOJUTH PEAKIHH, MOATBEPKAAIOIINE KAUYECTBEHHBIA COCTAB Pa3IMYHBIX
[IECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUI-, OPOMUA, HOIUI, KapOOHAT,
bcat, cwiMkaT, cyiabdar, TUAPOKCHUAMOHBI, KAaTHUOHBI aMMOHHS, HWOHBI
YUYEHHBIX  METAJUIOB,  IPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
POPraHUYECKUX BEIIECTB

[Io Teme: «XUMHSI M OKpY Karolas Cpeiay

3.1

]
K(

DACKpbIBaTh CMBICJI OCHOBHBIX XuMHYeckux mnonstui: I[IJIK BemiecTsa;
ppO3Usl METAJUIOB

3.2

CH
CJ]

ol
M

IPUMEHATh OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
[HTE€3, CpaBHEHHE, OOOOIIECHHE, CUCTEMATHU3AIMIO, BBIABICHHE PUIHMHHO-
[CICTBEHHBIX CBSI3€d — HJii M3Yy4YEeHHs] CBOWCTB BEIECTB M XUMHUYECKUX
PaKIMi; €CTECTBEHHOHAYYHBIE METO/IbI TTIO3HAHMS — HAOJI0ICHUEe, U3MEPEHHUE,

DJICITMPOBAHKE, SKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

1

|IepBoHaYQJIbHBIE XUMUYECKUE TTOHSATHS

1.1

B¢

[Ipenmer xumuun. Posib XMMUM B KU3HM YEJNIOBEKA. XMMHS B CUCTEME HayK. Teia u

HICCTBA. dusnyeckue CBOMCTBA BCIICCTB. AFpGFaTHOC COCTOSIHHC BCIIICCTB

1.2

[TonsiTue o MeTomax mo3HaHUS B XuMmuH. Ywucrele BemiectBa U cMmecH. CrocoObl
pa3aeseHust CMecen

1.3

I1

ATOMEI U MOJICKYIJIBI. Xumudeckue 3aeMeHThl. CHMBOJIBI XHMHYECKHX DIIEMEHTOB.

OCTBIC U CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IeKy.TIHpHOG YUYCHHUC

1.4

II
M

Kumnueckas (1)0pMyJ1a. BajnenTHOCTE aTOMOB XMMHMYECKHMX DJIEMEHTOB. 3aKOH

CTOSIHCTBA COCTaBa BCIICCTB. OtHocutrenpHasg aroMHas Macca. OTHOCUTENIbHAS
DJICKYJISIpHAs Macca. MaccoBas 1015 XMMHAYECKOT0 3JI€MEHTA B COCUHECHUH

1.5

]

C(

KOIU4eCcTBO BemiecTBa. MoJib. MOHﬂpHaH macca. B3aumocss3b KOJIN4YECTBA, MacCChbl 1

qiiclia CTPYKTYpHBIX €IWHHI[ BemecTBa. Pacuérel 1Mo ¢opMyliaM XHMHYECKUX

e IMHEHUN

1.6

C(
Joli

Du3MuecKue U XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus U e€ MPU3HAaKU. 3aKOH
XpaHEHUs] MacChl BEIIECTB. XUMHUYECKHE ypaBHeHMs. Kiaccudukaimss XUMHUUYECKHX
baKIIMN (COSAMHEHUS, PA3JI0KESHHUS, 3aMEeIIIEHHs, 0OMEHa)

1.7

B

KXumuueckuil 3KCepruMeHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCY/IOH, C paBuiiaMHu paboThI

imaboparopun 1 npuéMaMu oOpalleHus ¢ JIabopaTOPHBIM 000PYIOBAaHUEM, U3YUECHUE U

OIMMCaHHuC (I)I/I3I/I‘-ICCKI/IX CBOICTB 06pa3u013 HCOPraHN4YCCKUX BCUICCTB, Ha6J'HO)IeHI/Ie

(bu3uveckux (IUIaBI€HWE BOCKA, TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTyNKe, KHUIICHUE U
KQHICHCALUS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHNE METHOW MPOBOJIOKH,
B3aMMOJICHICTBHE MeJia C KUCIIOTOW) SIBJICHWM, HAOIO/ICHWE W OINHMCAHHWE IPU3HAKOB
MPOTEKAHUs XUMUYECKUX peakiuuil (pa3joKeHHe caxapa, B3aUMOJACHCTBHE CEpHOM

K
Bj
CN

ol
C(

CIIOTBI C XJOpuaoM Oapus, pasioxeHue rujapokcuna meau(ll) mpu HarpeBanum,
auMozencTBue xene3a ¢ pactBopom coiu Meau(ll), nzyuenue crnocoOoOB pasieseHust
ieceil (C MOMOINBIO MAarHurta, (QUIBTPOBAHWE, BbIIAPUBAHME, JUCTHILIALUSA,

XpOMaTOI‘pa(I)I/ISI), MMPOBCACHUC OYHUCTKHU HOBapeHHOﬁ COJIH, Ha6J'II-O,[[eHI/Ie 1 OIIMCAaHHEC

}3yJIbTaTOB IPOBEJEHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH COXpPaHEHHsI Macchl,
3/1aHKe MoJiesIel MOJIeKY (I1apOCTEePKHEBBIX)

|

BaxHeuIme MPCACTABUTCIIM HCOPTraHNYCCKUX BCUICCTB

2.1

]
H
rq
11
aJ

Bo3ryx — cMech razoB. CocrtaB Bo3ayxa. Kuciopoa — 31€MEHT M IIPOCTOE BEIIECTBO.
AXOXKJICHWE KHUCIOpOoJia B MpuUpoje, (U3MYECKHe M XMMHUUYECKHE CBOWCTBA (peakinu
penusi). Oxcunapl. [lpumenenue xkucnopoma. CrocoObl TOTYYEHHUS KHCIOpOAa B
j0opaTopu ¥ TPOMBIIIIEHHOCTH. KpyroBopoTr kucimopoma B mnpupoae. O30H —
pToTpornHast MOIU(UKAILIKS KHCIOpO/ia

2.2

OH
114

TemnnoBoit 3dexr XumMHUECKOW peakiuu, TePMOXUMHYECKHE YpPaBHEHUS, 3K30- U

[IOTepMHUYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HeHHe BO3/yXa, YCHICHNE
\pHUKOBOTO 3¢ (eKTa, pazpylieHne 030HOBOTO CIIOs

23

]

B0I0pO/T — 3JIEMEHT U MPOCToe BelecTBo. HaxokaeHrne Boopoaa B mpupoe, pu3nieckue
XMMHYECKHIE CBONCTBA, MPUMEHEHHE, CITOcO0bI nomydeHHst. KucioTsl 1 conu

2.4

MoutsipabIit 00bEM Ta30B. Pacy&€Thl 10 XMMHYECKUM YpaBHEHHUSIM




2.5

H¢
P4
X
OI

Dusuyeckre cBoiicTBa BoAbl. Boma kak pactBopurtenb. PactBopbl. HacellienHsie u
PHACBIILIEHHBIE pacTBOpBl. PacTBOpUMOCTS BelECTB B BojJie. MaccoBas 10J1s1 BELIECTBA B
IcTBOpe. XUMHUYECKue cBOicTBa BoAbl. OcHOBaHuA. Poiib pacTBOpOB B MpHUpPOJE U B
3HU YesioBeka. KpyroBopot Bozbl B IpupoJie. 3arps3HEHUE IPUPOAHBIX BoA. OxpaHa u
[1ICTKa IPUPOIHBIX BOJ

2.6

]
Cq
H
ol

Knaccudukanus HeopraHudeckux coemnuHeHuit. Oxcunbl. Knaccudukaius OKCHIIOB:
neoOpasyrome (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U HecolieoOpa3ylomIue.
OMEHKJIaTypa OKCHUI0B. PU3MYECKHE M XMMHUYECKHE CBOMCTBAa OokcuaoB. [lomydeHue
(CHJIOB

2.7

[

H
I1

DcHoBanus. Kiaccudukanust OCHOBaHMA: IIENOYM M HEPACTBOPUMBIE OCHOBAHHUSI.
OMEHKJIaTypa OCHOBaHUW. @OuU3NYECKHUe W XHUMHUYECKHME CBOMCTBA OCHOBAHMH.
DIYYEHUE OCHOBAHMI

2.8

]

Kucnotel.  Knaccugpukamuss  kucnor. Homenkmatypa kucnor. dusndeckue u
MHYECKHE CBOMCTBa KUCIOT. Pan aktuBHocT MetauioB H.H. bekerosa. [lomydenue
CIIOT

2.9

[
C(

Comu. Homenkiatypa coseil. @u3nueckre 1 XMMUUYecKre cBoMcTBa cosie. [lomyuenue
Jen

2.10

]

[ ‘eHeTHUYECKAs CBS3b MCXKAY KJIaCCaAMH HCOPIraHNYCCKUX COCI[I/IHGHI/Iﬁ

2.11

B(
H3
1Ij
CH
(7
B
(
Ij
B3
B
ui
H3
7k
M
BH
39

KuMnueckuit OKCIICPUMCHT: KAaUCCTBCHHOC OIIPCACIICHUC COACPIKAHUA KHCIOpOoAa B

3Iyxe, MOJydeHHe, COOMpaHHe, PAclo3HaBaHWE M HM3YYCHHE CBOWCTB KHCIIOpPOJA,
10JTI0ICHHE B3aMMOJCHCTBHS BEIIECTB C KHCIOPOAOM M YCJIOBHUS BO3HUKHOBEHHUS U
DeKpalleHusl TopeHus (rmoxkapa), o3HaKoMJIeHHe ¢ 00pa3iaMu OKCHIOB M OIHUCAHHUE MX
OMCTB, MOJy4YeHHE, cOOMpaHUE, paclio3HABaHUWE W H3YYEHHE CBOWMCTB BOJOpPOJA
opeHue), B3aumoecTBue Bojnopoaa ¢ okcugom meau(Il) (Bo3MOKHO HMCIOIB30BAHKE
IleoMaTepuanoB), HaOIoJeHue O00pa3loB  BEHIECTB  KOJIMYECTBOM |  MOIb,
ClIeJOBaHHE OCOOEHHOCTEN pacTBOPEHMsI BELIECTB C PA3IM4YHON PacTBOPUMOCTHIO,
PUTOTOBJIEHHE PACTBOPOB C OIpeNeIEHHON MacCOBOM J0Jeil pacTBOPEHHOIO BEIIECTBRA,
auMOJICHCTBHE BOJIBI C METAJUIAMH (HATPUEM M KaJIbIIMEM) (BO3MOXHO MCIIOJIH30BaHUE
I7IeOMaTepuaioB), OMNpPEJIEICHUEe pPACTBOPOB KHUCIOT U IIEJIOYe ¢ TOMOIIbIO
1TUKaTOPOB, UCCIIEJOBaHHE OOPA3[0B HEOPTAaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
10JTI0IeHHe  M3MEHEHHUS] OKpPacKM MHIUKATOpPOB B pacTBOpax KHUCIOT M IHIENOueH,
yueHue B3aumozeiicTBus okcuna meau(ll) ¢ pactBopom cepHON KHCIOTHI, KUCIOT C
PTaJUIaMi, peakUMid HEeUTpajdu3aluu, I[OJy4eHHEe HEPACTBOPUMBIX OCHOBAHUI,
ITECHEHHE OJIHOTO METajlla IpyTUM U3 pacTBOpa COJIM, PELIEHUE IKCIEPUMEHTAIbHBIX
nad 1o teMe «BaskHel1me Ki1acchl HEOPraHMYECKUX COSTMHEHUI

]
M
B(

[ leproanueckuii 3akoH U [lepronnueckas cucteMa XuMHUECKUX deMeHToB J[. 1.
enzeneeBa. CTpoeHne aToMOB. XUMUYeCKast CBsi3b. OKUCITUTEIBHO-
CCTAHOBUTEJIbHBIE PEAKIIUU

3.1

]
C)
rg

[TepBble MONBITKM KJIAaCCU(PUKALMK XMMHUYECKMX 3yieMeHTOB. IloHsATHe o rpynmax
(OJTHBIX 3JIEMEHTOB (IIEJIOUHBIE U IIEIOYHO3EMENbHBIE METAJUIbI, TAJIOI€Hbl, HHEPTHbBIE
3b1). DJIEeMEHTHI, KOTOpblE 00pa3yroT aM(OTEepHbIE OKCHU/IbI U THIPOKCH/IBI

3.2

]
M
Cy
C)

[leppoauueckuii 3akoH. Ilepuommueckas cucreMa XuUMUYeCKuX odneMeHtoB JI.M.
enaeneeBa. KopoTkonepuonHas u jiumHHomepuonHas ¢opmbl Ilepuoanueckoit
[crembl XumMuyeckux aieMmeHToB .M. Menneneesa. Ilepuonst u rpynnsl. Gusnyeckui
IbICJT TOPSIIKOBOTO HOMEpA, HOMEPOB MEPUOJIA U TPYIIbI JIEMEHTA

3.3

[
9]
CH

Ctpoenne atomoB. CocTtaB aToMHbIX saep. M3ortombl. Onektponsl. CTpoeHue
eKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUECKUX 3JeMeHToB [lepuomnueckoi

fcrembl  JI.LMI. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO 3JEMEHTa IO  €ro




pj1oskeHuto B [lepuogmueckoii cucteme /.M. Menneneena

34

JoLi

BAKOHOMEPHOCTH  W3MEHEHHs  paguyca  arOMOB  XUMHYECKMX  DJIEMEHTOB,
PTAJUINYECKUX M HEMETAJUNIMYECKUX CBOMCTB IO TpylnaM U IepuojaM. 3HAueHUE
EpUOINYECKOr0 3akoHa M llepromuueckoll CHCTEMBI XMMHYECKHUX DJIEMEHTOB JUIS
13BUTHUS HAyKU U npakTtuku. JI.M. MenneneeB — y4€Hbll U TpaKJaHUH

3.5

Kumnueckass  cBs3b.  KoBanentHas — (mossipHass W HENOJIApHAsi)  CBS3b.

[ICKTPOOTPHUIATCIbHOCTE XUMHNYCCKUX SJICMCHTOB. Honnas cBsI3b

3.6

[
OX

CTeneHn OKHCJICHHA. OKHUCINTEIIFHOBOCCTAHOBHUTEIIBHEIC pCaKIuu. HpOI_[CCCBI
crcaeHUS U BocCcTaHOBICHUS. OKUCIUTEIN U BOCCTAHOBUTECIIH

3.7

B3
0

(

Xumuueckuil SKCIEpUMEHT: U3ydeHHe OOpa3lloB BEIIECTB METAUIOB U HEMETAJUIOB,

auMOJICHICTBUE THUAPOKCHJA LIMHKA C PacTBOpaMH KHUCJIOT M IIEJIOYEH, IPOBEICHHE
BITOB, MJUIIOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMN
pEeHHE, peaKIK Pa3JIoKEHNs], COETUHEHNU)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUSA

1

BeniectBo 1 xumnueckas peakuus. [loBropenue

1.1

il

[Iepnonnueckuit 3akoH. Ilepumonnueckass cucrema XuMH4Yeckux oanemeHToB J[.M.

MCHIICHGGBEL CTpOeHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHHU CBOMCTB XMMHYECKHUX
OJJEMCHTOB IICPBbBIX TpéX EprUOoa0B, KaJIKA, KAJIbIIHUA U UX COGI[I/IHGHHIZ B COOTBETCTBHH C

JIOJKCHUEM 2JICMCHTOB B HepHOI[quCKOﬁ CUCTCMC U CTPOCHUECM UX ATOMOB

1.2

H

:TpOCHI/Ie BCILIECTBA: BUIbl XMMHYECKOM CBS3U. THIIBI KpUCTATNITMYCCKUX peIJ_IéTOK,

3dBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAUIMYECKOM PEMETKH W BHJIA
xpMudeckoi cBs3u. Kiaccupukanuss M HOMEHKJIATypa HEOPraHMYECKUX BEIIEeCTB
(MexxayHapoHash M TpUBHaJIbHAs). XMUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K
P43JIMYHBIM  KJaccaM  HEOPraHWYECKUX  COCIMHEHHM, TIEHETHYeCKas  CBA3b

COPraHNYCCKUX BCIICCTB

1.3

Kiaccudukanuss XUMHUYECKUX PEAKIUH MO Pa3IMYHbBIM Tpu3HakaMm (10 YUCIy |

COCTaBY YYacTBYIOIIMX B PEAKIMU BEILECTB, MO TEIJIOBOMY 3(PQEKTy, M0 MU3MEHEHUIO
ClereHe OKHMCIEHUS XHMHYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, [0 YYacTHIO
K4TayiM3aTopa). DK30- M SHIAOTEPMUYECKHE PEaKUUU, TePMOXUMHUYECKUE YpaBHEHHUS.
[ToHsITHE O CKOPOCTH XMMHUYECKON peakiu

1.4

[TonsiTie 00 00paTUMBIX W HEOOPATUMBIX XHUMHUYECKHUX peakiusax. [loHsTue o

TQMOTCHHBIX W TCTCPOIrCHHLIX PCAKIUAX. IlonaTe O XMMHYECKOM PAaBHOBCCHHU.
CDaKTOpI)I, BJIIMAIOINHUE HAa CKOPOCTH XHUMHYSCKOHN p€aKu M IOJOXKECHHUEC XUMHNYECKOI'O

P4BHOBECHS

1.5

DKHCINTEIBHO-BOCCTAHOBUTEILHBIC pcaKknuu, 3JICKTpOHHBII71 0anaHC OKHCIUTEILHO-

B(CCTAHOBUTEIbHOM pEeaKIuu. CocraBnenue YpaBHEHUM OKHCJIUTEIBHO-
B(OCCTAHOBUTEJILHBIX PEAKIIUI C HCIIOJIb30BAHUEM METO1a dJIEKTPOHHOTO OamaHca

1.6

)51

[eopusi 3IEKTPOIUTHUYECKON AMCCOLMALMMU. OJEKTPOJIUTHl U HEDJIEKTPOJIMTHI.

Katronpl, aHWMOHBL. MeXaHU3M IUCCOIMAIIMK BEIIECTB C Pa3IUYHBIMH BHUIAAMH
xyiMuaeckoi cBs3u. CreneHs aucconuanuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHI. Peakiuu

DHHOTO OOMeEHa. YCIIOBHS IMPOTCKAaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha, IIOJIHBIC H

CQKpaliéHHbIe MOHHBIC ypaBHEHHs! peakiuil. CBONCTBAa KHUCIOT, OCHOBAaHUN M COJEHl B
CHETE MPEACTABJICHUHN 00 2JIEKTPOIUTHUECKOMN auccormanyy. KauecTBeHHbIE peakuu Ha




u

Hbl. [loHsATHE O rMapOSIN3E coneit

1.7

(0)

nu

KuMuyeckuil SKCIEPUMEHT: O3HAKOMJICHHE C MOJENAMH KPHUCTAUIMYECKUX PELIETOK
HGOPTaHMYECKHUX BEIIECTB — METANIOB W HeMeTaioB (rpadura M ammasa), CIOKHBIX
BGIIECTB (XJIOpHJA HATpUs); HCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKON
p¢aKuuu OT BO3ACHCTBHS Pa3NUYHBIX (DAKTOPOB; HCCIEIOBAHUE AJIEKTPOIPOBOIHOCTH
PACTBOPOB BEILIECTB, Mpollecca AUCCOLUAIMHN KHUCIOT, IIieouel U coseld (BO3MOXKHO
N¢II0JIb30BaHNE BUAEOMATEPUAIIOB); IPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIINUX IIPU3HAKU
MPOTEKAHUs PEaKIMid HMOHHOTO oOMeHa (0oOpa3oBaHME OCaaKa, BBIJCICHHE Tasa,

Dpa30BaHME  BOJBI); ONBITOB, M/UIIOCTPHPYIOIIUX  HPUMEPHl  OKHUCIUTEIHHO-

BOCCTAHOBUTENBHBIX peakuuid (TOpeHue, peakluH pasjoKEHUs, COCIUHEHHS);
pACIIO3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIbI0O KAYECTBEHHBIX pEeaKIMil Ha

HbI, PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

|

HeMeTaiuie! 1 UX COCAMHCHUA

2.1

C1
X

H¢

DOmas xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
eneHu okucieHus. CTpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
MMHUYECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJCHCTBHE C MeTajljlaMu,
PMETaIaMy, 1esnodaMu). Xiaoposojopoa. ColisiHas KHCI0Ta, XUMHUYECKHE CBOMCTBa,
DIydeHue, npuMenenue. [leiicTBue xyopa M XJOpPOBOJOpOJAa Ha OpraHM3M 4eJOBeKa.
RKHEHIIINE XJIOPUIBI U UX HAXOXKACHUE B IPUPOC

2.2

X4

CH
O

X
Cq
cy
34
34

DOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
IpaKTepHbIe cTereHn okucieHus. CTpoeHue u pu3ndecKkrue CBOMCTBA MPOCTHIX BEIIECTB
KHCJIOpO/ia M Cepbl. AJJIOTPONHBIE MOAU(DUKAIIUN KHCIOPOAA U Cepbl. XUMHUECKUE
orictBa cepbel. CepoBOJOpOX, CTpOeHHE, (GHU3MYECKHE U XHMHUYECKHE CBOWCTBA.
KCHUIbI CCPBI KaK MPEACTABUTECIIN KUCJIOTHBIX OKCHUIOB. CepHa;I KHCJIOTA, (1)I/I3I/I‘IGCKI/IG n

XHMHYECKHE CBOMCTBA (O6H_II/I€ KaK IpEeaACTaBUTCIIA KilaCcCa KHCJIOT H cneun(bnqecm/le).

MMUYECKHE pEeakIiH, JIeKallie B OCHOBE MPOMBIIUICHHOTO Croco0a IMOTydeHHs
pHOU KuCIOTHL. [Ipumenenne. Conau CEpHOM KHCIOTBHI, Ka4ECTBEHHAs pEaKklUHs Ha
mbdar-noH. Haxoxaenuwe cepsl M e€ COEAMHEHUH B Tpupoae. XHUMHUYECKOE
IpA3HEHUE OKpYXawolleld cpeabl COeIMHEHUSAMU cepbl (KHUCIOTHBIE  JTOKIM,
rpsI3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €r0 NMPEI0TBPAIIECHHS

23

X4

DOmas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
|paKTEepHbIE CTENEHH OKMUCIECHHUA. A30T, paclpocTpaHEeHHe B Ipupoje, puzndeckue u

XHMHUYEcKHe cBoMcTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (QU3MYECKHE U

XHMHWYCCKHEC CBOﬁCTBa, IMOJIYYCHUC U IIPUMCHCHUC. Comn AdMMOHUs, UX CI)I/ISI/I‘IGCKI/IC u

Al
mj
an
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II

XHMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC. KauectBeHHas pe€aknusgd Ha HWOHbBI AMMOHUA.

BOTHasl KUCJIOTA, €€ MoJyyeHHe, (PU3NdYecKrue U XUMHUYECKHe CBOWCTBa (00lIue Kak
DEICTABUTENS Kilacca KUCIOT U cnenuduyeckne). Mcmonb30Banne HUTPATOB U COJEH
IMOHMS B KauecTBe MHUHEpAIbHBIX YyIO0OpeHHi. XuUMHUYecKoe 3arps3HEHHe
(py’Karollell cpeibl COEIMHEHUSIMHU a30Ta (KMCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3yXa,
DUBBI U BOJIOEMOB)

24

CH
CH

Docdhop, ammorponHbie Momudukanuu dochopa, QuMUECKHEe U XUMUYCCKUC
orictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, GU3NIECKHE W XUMHUYECKHE
olicTBa, nosyueHue. Mcnosb3oBanue hocdaror B KaueCTBE MUHEPAIBHBIX YI0OPEHHI

2.5

X4

P4
K
CH

DOmas xapakrepuctuka 31eMeHToB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
IpaKTepHBIE  CTENEHH  OKUCICHUS.  YTIIEpoA, aUIOTPOIHBIE  MOIM(HKAINY,
ICTIpPOCTpaHEHUE B TNpupojae, (QU3MUECKHe M XUMHUYECKUe CBOMcTBa. AncopOuus.
PyroBOpoOT yriiepoja B npupoze. OKcHuasl yriaepoaa, ux (pu3nueckue U XUMUYECKUe
OWCTBA, IENCTBUE HA J)KUBBIE OPTaHU3MBI, IIOJyUYEHUE U IIPUMEHEHUE. DKOJIOTUYECKHUE

11

pOOJIEMBI, CBsi3aHHBIE ¢ OKcuaoM yriepona(lV); rumoresa riao0aqbHOTO MOTEIUICHUS




KJIUMaTa; MapHUKOBBIA A(dekT. YroipHas KucioTa W €€ conu, ux (U3NYECKHue M
XHMUYECKHE CBOMCTBa, IMOJy4eHHEe U TNpuMeHeHue. KadecTBeHHass peakiusi Ha
K3dpOoHaT-1oHbL. Mcnonb3oBaHue kKapOOHATOB B ObITY, MEIUIIUHE, POMBIIIIEHHOCTU U
CGIBCKOM XO351CTBE

2.6

CpPBOHAYAJILHBIC ITOHATHA 00 OpTraHUYCCKUX BCUICCTBAX KaK O COCAUMHCHUAX YTJICPOda

(MeTaH, 9TaH, STUJIEH, alleTUJICH, ATAHOJI, TIIMIEPHH, YKCyCcHas kuciora). Ux coctaB u
XHiMIYecKkoe crpoenue. [loHaTrne o OMOIOTMYecKH BaKHBIX BEIIECTBAX: JKUpaX, OenKax,

Yi

JIEBOJAX — U HUX POJHU B XKU3HHU YCJIIOBECKA. MaTepI/IaJ'II:HOC CANHCTBO OPraHNYCCKUX U

HEOPraHUYECKUX COCTMHEHUN

2.7

KpemHuii, ero Qusnueckue W XUMHYECKUE CBOICTBA, IOJIyYeHHE U TNPHUMEHEHHE.
Cpenunenus kpemHus B npupoze. OOmme mpeacraBienus o0 okcuae kpemuusa(I1V) u
KpeMHHeBOM  kuciote. CuiMKarel, HMX HCIOJIB30BaHME B  OBITY, MEIUIHMHE,
MPOMBIIIICHHOCTH. BaxkHel1e cTpouTeabHbIE MaTepUaibl: KEPaAMUKa, CTEKIIO, LIEMEHT,
0¢ToH, xenme3o0eToH. IIpoOmembl 0e30MacHOrO  MCHOJB30BAHUS  CTPOHUTEIBHBIX
MATEPHAJIOB B TOBCETHEBHOM JKU3HU

2.8

C(
H4

Kumnaeckuit OKCIICPUMCHT. H3Y4YCHHC O6p&3HOB HEOPTraHNYCCKUX BCHICCTB, CBOMCTB

JISTHOM KHUCJIOTBI; MPOBCACHHUC Ka4YCCTBCHHBIX peaKuHﬁ Ha XJIOpHUA-UOHBI U
16J'II-OI[6HI/IC IIPU3HAKOB HX IIPOTCKAHUS, OIIbITbI, OTPAXArOIIUC (1)I/I3I/ILI€CKI/IC n

XHMHYECKHE CBOMCTBAa TallOTEHOB U HX COCI[I/IHCHI/If/'I (BOSMO)KHO HCIIOJIBb30BaHHUC

BHICOMATEpPHUAJIOB);  O3HAaKOMJIEHME ¢  oOpa3laMu  XJOpPUJIOB  (raJOreHU]OB);
O03HAKOMJICHHE C oOpaslaMu cepbl M e€ COCIUHEHUSMHU (BO3MOXKHO HCIOJIL30BaHUE
BHiICOMAaTEpHasoB); HaOJIOJeHHe Ipolecca OOyIJIMBaHUS caxapa HOJ JeicTBHEM
KQHIICHTPUPOBAHHOW CEPHOI KHCIIOTHI; M3YYEHHE XMMUYECKHX CBOMCTB pa3z0aBlieHHOMH
CGPHON KHCIIOTHI, IPOBEJCHUE KaUYeCTBEHHON peakluu Ha cylb(haT-uOH U HaOII0AeHuE
MpU3HaKa e€ MPOTEKaHMs; 03HAKOMJICHHE ¢ (PM3NUECKUMH CBOIICTBaMU a30Ta, (pocdopa u
UX COEJUHEHUH (BO3MOYKHO MCIOJIb30BAHUE BUIEOMATEPUANIOB), 0OpasljaMy a30THBIX U
bpchopHBIX ynoOpeHuit; moiryueHue, cobupanue, pacrio3HaBaHUE U W3YYCHHE CBOWCTB
aMMMaKa; MpOBEJICHHE KaueCTBEHHbIX peakUUil Ha MOH aMMOHMA M ¢ocdaT-uOH U
W3jydeHUE INPU3HAKOB MX IMPOTEKAHUs, B3aUMOJICHCTBHE KOHLICHTPUPOBAHHOM a30THOM
KHICIIOTBI C Me/bl0 (BO3MOXKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAIIOB); U3Y4YEHUE MOJeIeH

!
aj
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I
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DUCTAIUTMYECKUX PEUIETOK anMasa, rpadura, QymiepeHa; 03HaKOMIIEHHE C MPOIECCOM
[cCOpOIIMM  PAacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
DOTUBOTA3a; MOJIy4YeHue, cCoOupanue, pacro3HaBaHUE U U3YYCHHUE CBOWCTB YIJIEKUCIIOTO
3a; MPOBEJCHUE KAUECTBEHHBIX peaklUil Ha KapOOHAT- U CHJIMKAT-UOHBI U U3YUYCHHE
PU3HAKOB WX  TPOTCKaHWS;  O3HAKOMJICHHE C  TPOAYKIMEH  CHIMKATHOMN
DOMBIIINIEHHOCTH; pEIIeHHE SKCIEpUMEHTAIbHBIX 3aJad 1o Teme «Baxuelmme
PMETAJTBI U UX COCTHMHCHUSD)

|

MeTas! 1 ux COCIMHCHU A

3.1

IT
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36ma51 XapaKTCPUCTHKA XUMHYCCKUX OJBJICMCHTOB — MCTAJIJIOB HAa OCHOBAHUH HX
DJIOKCHHUSA B HepHOHquCKOﬁ CHUCTCMC XHMMHUYCCKHX JJICMCHTOB I[I/I MengeneeBa u
'POCHHUA aTOMOB. CTpOCHI/Ie METaUIOB. MeTamnndeckass CBsI3b W MeETaJlIMdecKas
PUCTAJIIMYCCKasA peméTKa. :‘)HGKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaprI)KeHI/Iﬁ MCTAIJIOB

3.2

M
K(
II

Du3nyecKkue M XUMHUYECKHE CBOHCTBAa MeTauioB. OOmue crnocoObl MOTy4YeHHs
cTayioB.  [loHSATHE O KOpPpO3MM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUThl HX OT
ppo3un. CriaBsl (CTalb, YyT'yH, JIOPATIOMUHMM, OpOH3a) U UX MPUMEHEHHUE B ObITY U
DOMBIIIJICHHOCTH

33

}
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_ueJ'IO‘IHI)IC MCETAJJIbI. ITOJIOKCHUEC B HepnozmquKoﬁ CUCTEMEC XUMHNYCCKHUX 3JICMCHTOB
H. MeHneneeBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUEC B IIPUPOJIC. duznyeckue u

XHMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbl M THAPOKCH/IBI HATPUS U




KqJIus. HpI/IMCHCHI/Ie MICITOYHBIX METAJIJIOB M X COCI[I/IHCHI/Iﬁ

3.4

B
C(

Yd

[ [[e10YHO3eMENBbHBIE METaJUIbl MAarHui W KalblMil: moJjioxkeHue B Ilepuommueckoit
cycremMe XxuMuueckux anemeHToB .M. MenzaeneeBa; CTpoeHUE UX aTOMOB; HaX0XICHUE

npupoae. OuU3MYeCKre W XUMHUYECKHE CBOMCTBA MarHusi W Kalblus. BaxkHeiimine
eAMHCHUS Kalblusl (OKCHUI, THUAPOKCUA, coir). JKECTKOCTh BOABI M CIOCOOBI €€
TpaHEHUs

3.5

M
CH

AmomuHMil: TiosiokeHue B Ilepuogmdeckoil cucteme Xxumudeckux 3yeMmeHtoB JI.H.

eHjieJieeBa; CTPOCHHE aToMa; HaxoXieHue B mpupoae. Duszuueckue w1 XUMHUYECKUE
oiicTBa amroMuHMSL. AMGOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMUHUS

3.6

M
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CH

WKenezo: nonoxenue B Ilepronuueckoil cucrtemMe XuMHueckux a3yemeHtoB JI.M.

CHJICJIeEBA; CTPOCHHUE aTOMA; HAaXOXKJCHHE B Mpupojae. PHU3HUECKUE U XUMUYECKHE
oiicTBa sxene3a. Okcuapl, ruapokcuabl U coiu kenesa(ll) u xenesa(lll), ux cocras,
OMCTBA U MOJYYECHHE

3.7

i)
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Xumuueckuit 3KCriepuMEHT: O3HAKOMJICHHE C oOpaslaMu METaUIOB M CIUIABOB, HMX
3MUYECKUMHU CBOMCTBAMH; H3y4E€HHE pPE3YyJbTaTOB KOPPO3MHM METAIOB (BO3MOXKHO

MOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHIA KaJbIUS U

ITpUs C BOJON (BO3MOXHO HCIOJIb30BAaHUE BUAEOMATEPHUAJIOB); UCCIIEOBAaHUE CBOMCTB
ECTKONM BOJBI; MpOLECCa TOPEHUsS Kelle3a B KHUCIOPOAE (BO3MOKHO HCIIOJIb30BAaHUE
17leOMaTepUaoB); MPU3HAKOB MPOTEKAHNsI KaUECTBEHHBIX PEAaKLMi HAa MOHBI (MarHus,
pibLusl, a’mromMuHus, nuHKa, ckenesa(ll) m sxemesza(Ill), memu(Il); HaGmonenwe u

OIIMCAHUEC IIPOHCCCOB OKpalIMBAHUA INIAMCHU HWOHAMH HATPHUA, KaJldd W KaJbIUA

(B
Y
T6

03MO>KHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB); HCCIEIOBaHHE aM(pOTEPHBIX CBOWCTB
[IPOKCHJIa ATFOMUHMS U TUJIPOKCHA ITMHKA; PEUICHHE IKCIEPUMEHTAIBHBIX 3a7a4 10
Me «BakHenie MeTauibl 1 UX COEIUHEHUS)

Kumus u okpyxaromas cpeaa

4.1

]
4q

Joli

HoBble MaTepuanbl U TEXHOJOTHHU. BeliecTBa 1 Mareprasibl B MOBCEIHEBHON KU3HU
tIOBEKa. XHMMHSI U 3J10pOBbE. be3omacHoe HUCIOIb30BaHUE BEIIECTB M XMUMHUYECKHX
baki[iii B ObITY. [lepBasi HOMOIIs TPH XUMHUYECKHUX 05KOTaX U OTPABICHHUSIX

4.2

I1

v
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DCHOBBI HKOJIOTMYECKOM IPaMOTHOCTU. XMMHUECKOE 3arps3HEHUE OKPYXKAIOIIe cpeibl
/IK. Ponp XumMuM B pelIeHMH 3KOJOruueckux mpodaem. IIpupogHble HCTOYHHMKH
JIEBOJIOPOAOB (yroJib, IPUPOJHBIN ra3, HedTh), IPOAYKTHI X NEPEePadbOTKU, UX POJb B
ITY Y IPOMBILIIEHHOCTH

4.3

M

KXumunaeckuit 9KCIICPUMCHT: H3YUYCHHC 06pa3u0B MaTcpHraioB (CTCKHO, CIIJIaBbI

£TaJUI0B, TOJMMEPHbIE MaTEpHAIIbI)




IMPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOM OBPA30BATEJIBHOM IMPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon

NnpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeOGOBAHUSA K NMPeIMETHBIM pe3yJbTaTaM 0230BOr0
ngBHﬂ OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
odurero oopazoBanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

D IMO3HABAEMOCTH SIBJICHUH NMPHUPOJIbI, TOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH
O¢HOB XHMMHYECKOH Haykh Kak oOOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIeH KyJbTYphl M NPAKTUYECKOH NEATENHOCTH YElIOBEKa B
Y¢JIOBUSAX COBPEMEHHOIO OOIECTBAa; NOHUMAHUE MECTa XUMHUH CPeAM JIPYrux
€¢TECTBEHHBIX HAYK

1.2

D HAY4YHbIX MCTOAAX IIO3HAHUA, B TOM YHCJIC OSKCICPHUMCHTAJIbBHBIX H
TGOPCTUYICCKHUX MCTOAAX HCCIICAOBAHUS BCIICCTB W HU3YUCHHUA XUMHUYCCKHX
pf‘aKHI/If/'I; YMCHHUEC HCIIOJIB30BAaTh MOACIIU IJIsA 00BSICHEHHS CTPOCHUSA aTOMOB U
MQJICKYIJI

1.3

b cdepax TPoPEecCHOHATBHON JEATEIBHOCTH, CBSA3aHHBIX C XHUMHEH U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUIKCHUAX XUMHYECKOU
HAYKH, YTO MO3BOJUT 00YUArOIIUMCSI pacCMaTpUBaTh XUMHUIO Kak chepy cBOeH
Oynymieit npodeccruoHaNbHOM NEATEILHOCTH U CIeNaTh OCO3HAHHBIA BHIOOD
XHMHAU Kak MPO(WIBHOTO TpeaMeTa IMpH MEepeXxoie Ha YPOBEHb CPEIHETO
ofirero oopa3oBaHus

igﬂa,HCHI/Ie CHCTEMOM XWMHUYCCKHUX 3HAHUU U YMCHHUEC IIPUMCHATHL CUCTEMY
XHMHWYCCKHUX 3HaHHﬁ, KOTOpas BKJIIOYACT:

2.1

BaOKHEHIINE XMMHUYECKUE MOHATHUSA: XMMHUYECKHH 3JIEMEHT, aToM, MOJIEKYyIa,
BGIIECTBO, MIPOCTOE U CIIOKHOE BEILECTBO, OXHOPOAHASI 1 HEOAHOPOHAS CMECh,
OTHOCHUTEIIbHBIE aTOMHAsA U MOJIEKYJISIPHAsI MAaCcChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIIpHBIH OOBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb
(cpemHsisl), XUMHUECKasi PEaKIMs, PEaKIMd COSIMHEHHS, PEaKIMU Pa3ioKeHus,
pGaKIMK 3aMeIIeHUs, Peakud OOMEHa, TeTuIoBOM 3((EeKT peakiuu, 3K30- |
SHAOTEPMHUUYECKHE PEAKIIUHU, PACTBOP, MACCOBAs JA0JSI XUMUYECKOTO 3JIEMEHTA B
CQEeMHEHUW, MAaccoBasl JOJsS M TNPOLEHTHAs KOHLEHTpAUus BEUIECTBA B
pacTBope, AApO aToMma, SJEKTPOHHBIN CIIO aToMa, aTOMHasi opOUTalb, paanyc
atoma, BAJICHTHOCTB, CTEIEHb OKHCIICHUS, XUMHYECKAS CBSI3b,
3J[EKTPOOTPULIATENILHOCTb, MOJSIPHAS M HEMOJISIpHAsi KOBAJICHTHAS! CBSA3b, HOHHAA
CBs3b, METAJTMYECKasl CBS3b, KPUCTAUIMUECKass pemeéTKa (aToOMHasi, HMOHHAs,
METaJUIM4decKasi, MOJIEKYyJspHasi), HWOH, KaTHOH, aHWOH, OJEKTPOIUT U
HEDJIEKTPOJIUT, JIEKTPOJIUTUYECKAsh IUCCOLMAIMS, peaklU HMOHHOro oOMeHa,
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUH, OKHUCIUTENb M BOCCTAHOBUTEID,
OKUCJIICHHE U BOCCTAaHOBJICHHE, DJJIEKTPOJIM3, XUMHUYECKOE DPABHOBECHE,
ofpatumMble U HeOOpaTHUMble peaKIMH, CKOPOCTh XHWMHUYECKOH peakiud,
kqrayimszatop, [ IJIK, koppo3usi MeTajuioB, CIIaBbl

2.2

DCHOBOIIOJIATAIONINE  3aKOHBI ~ XMMHH: 3aKOH  COXPAaHEHHUS  MaccChl,
n¢puonnyeckuil 3akon J[.M. MeHeneeBa, 3aK0OH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo
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TEOPUM XUMHUU: aTOMHO-MOJIEKYJIApHAsl TEOPUs, TEOPHUS DIEKTPOIUTHYECKOU
JHCCOLMaluU




Brnagenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH

YMeHHe PaBUIHHO UCIIONIB30BaTh N3yUCHHBIC BEIIECTBA U MaTEpUAIIbI (B TOM
qlicie MUHEpaJIbHbIe YA0OPEHHs, METAJUIBI M CIUIABBI, POIYKTHI NepepaboTKH
MPUPOTHBIX UCTOYHUKOB YTJIEBOJIOPOJOB (YIJIsl, TPUPOAHOTO Tasza, He(TH) B

3.1 OBITY, CEIbCKOM XO3sIiCTBE, HA NMPOU3BOACTBE M MOHUMAHHUE 3HAUYEHUS KHUPOB,
O¢JIKOB, YIJEBOJOB /MJis OpraHu3Ma 4eJIOBEeKa; yMEHHE IPOTHO3UPOBATH
BJIMSIHUE BEUIECTB M XHWMHUUYECKHX MPOLECCOB HAa OpPraHU3M YeJIoBeKa U
OKPYKAIOIIYI0 IPUPOJHYIO CPETy

39 YMeHHe MHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSAMU APYTUX YUEOHBIX
IPEIMETOB

Hanmuyue ombiTa paboThl ¢ Pa3IUYHBIMH HCTOYHUKAMHU HWHQPOPMAIUH TIO

33 XHUMHUM (Hay4dHas ¥ Hay4HO-TIOMYJISipHAs JINTEpaTypa, CIOBapH, CIIPAaBOUYHUKH,

UHTEPHET-PECYPCHI)
yMeHune OOBEKTHBHO OLIGHMBaTh HMH(POPMALMIO O BEIIeCTBAX, UX
34 MpEeBpaIICHUSIX U MPAKTUIECKOM MPUMEHEHUU U YMEHHUE HCIOIb30BaTh €€ s
p¢lIeHNs yueOHO-I03HABATENIbHbIX 3314
Brnanenue oOCHOBaMHM TOHATHIHOTO ammnapara W CHMBOJIMYECKOTO S3bIKa
4 XHMHHM [ cocTaBlieHUs (GOpMyJl HEOPraHHMYECKHX BEIIeCTB, YpaBHEHMIA
XIMUYECKUX peakiui; ocHoBamH xumudeckod HoMeHknarypel (IUPAC u
TPUBHUAIILHON)
YMenue oObIICHITH CBsI3b MOJIOKEHUs AeMeHTa B [lepuoanueckoii cucreme ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHUMHUYECKHX 3JIEMEHTOB
5 (doctaB u 3apsn szapa, oOmiee 4YHCIO JIIEKTPOHOB), paclpeaesieHueM
AJIEKTPOHOB IO YHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX TMEPHUOIOB,
K4JIUST M KJIbLIUS
[IpencraBnenre o0 MEPUOAMYECKONH 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
6 AJJEMEHTOB (paJuyC aTOMa, AJIEKTPOOTPHULATEIBHOCTD), MPOCTHIX U CIOKHBIX
BGIIIECTB OT MOJOXeHHs 3yeMeHToB B Ilepumommyeckoii cucreme (B MalbIx
N¢PUOAAX U IVIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOI'O CTPOEHUSI aToMa
7 YMeHue knaccuuuupoBaTh:

7.1 KUMUYECKUE FTIEMEHTBI

7.2 HEOpPraHWYECKUE BEIIECTBA

7.3 XUMHUYECKHE PEaKIIUH

8 YmMenue onpenensite:

8.1 BaJICHTHOCTH M CTENEHb OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB, 3apsiji HOHA

8.2 BUJI XUMUYECKOW CBSI3U U TUI KPUCTAJUIMYECKON CTPYKTYPBI B COETUHEHUSIX

8.3 Xapakrtep cpejibl B BOJHBIX pacTBOpax BEeHIECTB (KHCIOT, OCHOBAHU)

8.4 DKHCIIUTENb M BOCCTAHOBHTEIIb

9 YMeHune xapakTepru3oBath (HU3MUECKHUE U XUMUYECKHE CBOWCTBA!

9.1 [IPOCTBIX BEIIECTB (KHCIOPO/I, 030H, BOAOPO, TpaduT, aama3, KpeMHHUIA, a30T,

dbpcdop, cepa, xJI0p, HATPUH, KW, MATHHUNA, KaJbIMHI, aJJTFOMUHUII, KEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOAHBIX pPacTBOPOB (BOJAa, aMMUAK,
XJIOPOBOAOPOJ, CEPOBOJOPOI, OKCUABI U THIPOKCHUIBI MeTamuioB [-IIA rpynm,
9.2 ajromunust, meau (1), nunka, xenesa (II u III), oxcuasr yraepoma (II u IV),

kpemuus (IV), azora u ¢pochopa (II1 u V), cepsr (IV u VI), cepuucras, cepnas,
ajoTwucTasi, a30THas1, pochopHasi, yrojpHasi, KDEeMHHEBAsI KUCIIOTA M X COJIN)




]

[IPOTHO3UPOBATH U XaAPAKTCPU30BaATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX

9.3 CQcTaBa M CTPOCHMS, IPUMEHEHHUE BEIIECTB B 3aBHCHUMOCTH OT MX CBOMCTB,
B(O3MOKHOCTbh IPOTEKAHUS] XMMHUYECKUX IPEBPALICHUI B Pa3JIUYHBIX YCIOBUAX
10 YMeHue cocTaBiIsITh MOJIEKYJSPHbIE U MOHHBIE YPAaBHEHUS pEaKIUidl, B TOM
qpicie:
10.1 DeaKIMil HFOHHOTO OOMEHa
10.2 DKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
103 WUTIOCTPUPYIOUINX XWMHUYECKHME CBOWCTBA M3YyUEHHBIX KJIaccoB (TpyIin)
HEOPTraHWYECKUX BEUIECTB
10.4 [IOATBEPKIAIOIINX TEHETHUECKYIO B3aMMOCBSI3b MEX/1y HUMU
11 YMeHue BBIYUCIATH (IPOBOAUTH PACUETHI):
1.1 DTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MacChl BELIECTB, MaCCOBYIO
JOIII0 XMMHYECKOT0 3JIEMEHTA B COeIMHEHUU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MAcCy, 00bEM ra3oB
11.4 {10 ypaBHEHHSM XHMHYECKHX peakuuii U HaxXOJIUTh KOJMYECTBO BELIECTBA,
0(pEM M Maccy peareHTOB WJIN IPOAYKTOB PEAKIIMU
12 BrageHnue (3HaHUE OCHOB):
DCHOBHBIMH METOJIaMH HAy4YHOTO TO3HaHHsS (HAOMIOACHUE, H3MEpEeHHe,
1.1 SKCIIEPUMEHT, MOJEIUPOBAHUE) IPU HM3YUYEHUH BEHIECTB M XUMHYECKHUX
' SABJICHUI; yMeHue Cc(hOopMyIHpoBaTh NpPoOIEeMy U MNPEATOKHUTh MyTH €&
p¢LIIeHUs
122 PE30MacHON paboThl C XUMUYECKUMH BEIIECTBAMH, XUMHUYECKON TOCYI0U U
) 71400paTOpHBIM 000pYI0OBAHHEM
[IpaBUIaMyd O€30MacHOr0 OOpamleHHsl C BEIIECTBAMHU, HCIOJIb3YEeMbIMU B
MOBCEIHEBHOMN >KU3HU, MTPaBUJIAMU MOBEACHUS B LIETSAX COEPEKEHUS 3J0POBBS
12.3 M| OKpYXKalllel MNpUpoOJHOM cCpeiabl; MOHMMaHue Bpeaa (OMACHOCTH)
BO3JCHCTBUSL Ha JKHUBBIE OPraHU3MBI OINpPEACNEHHBIX BEIIECTB, CIOCO00B
YMEHBIIECHNUS ¥ NPEJOTBPAIIECHUS UX BPEAHOIO BO3AEHCTBUS
13 Hanuume npakTUUECKUX HaBBIKOB IIJIAHUPOBAHUS U OCYILECTBICHUS
CJIEYIOIINUX XUMHUYECKUX SKCIEPHUMEHTOB!
H3ydYeHHe M OmnucaHue (U3MUECKUX CBOICTB BELIECTB; O3HAKOMIIEHHE C
13.1 GU3NYECKUMU W XUMUYCCKUMU SBICHHUSMH, OIBITHI, WJUTFOCTPUPYIOITHE
MPU3HAKU IPOTEKAHUS XUMUUECKUX PEAKINI
13.2 J3y4eHure croco00B pa3ieieHus] cMecei
[IOJIy4eHUE KHCIOPOJa M HW3YYEHUE €ro CBOWCTB; IOJYyYEHHE BOJOPOJa U
13.3 W}y4EHUE €ro CBOMCTB; NOJyUYEHUE YIIIEKUCIIOTO T'a3a U U3yUYeHUE ero CBOMCTB;
NQJIYYeHUE aMMHUAKa U U3YUYEHUE €r0 CBOWCTB
13.4 JIPUTOTOBJIEHUE PACTBOPOB € ONPENEIEHHON MAaCCOBOM IOJIEN PACTBOPEHHOIO
BEIIIECTBA
135 [IpUMEHEHNE WHIUKATOpPOB (JIaKMyca, METHJIOpaHka U Q)eHoi1®TaneMHa) JUISI
OIIpECIICHUs XapaKTepa CPelibl B paCTBOPAX KUCIOT U HIEJI0YeH
HCCIIEIOBAaHUE M OIIMCAHUE CBOMCTB HEOPraHWYECKUX BELIECTB PA3IUYHBIX
13.6 KJ[aCcCOB; U3y4YEHUE B3aMMOJICHCTBUS KHCIOT ¢ METalJIaMU, OKCHJIaMH METaJJIOB,

P4

ICTBOPUMBIMHU W HCPACTBOPUMBIMU  OCHOBAHUSAMH, COJISIMU; TIOJYUCHUC




H¢PACTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOTO MeTala JpPYyruM W3
p4cTBOpa COJIM; UCCIIEOBaHUE aM(POTEPHBIX CBOMCTB I'MAPOKCHIOB aJIFOMUHUS
U [IMHKA

13.7

pereHue AKCIEepUMEHTAIbHBIX 3adad 1Mo TemaM: «OCHOBHBIE KJIAcChI
HQOPTraHWYECKUX  COCJIUHEHUI»;  «INEKTPOJUTUYECKAs  JUCCOLHAIUN»;
«Baxxaeinne HeMETAUIBI M UX COCIMHEHHN»; «BakHeiiine mMeTannabl U UX
COETUHEHUSDY

N

13.8

KMMUUYECKHE O3KCIIEPUMEHTHI, WLTFOCTPUPYIOIIUE TPU3HAKH TPOTEKAHHMS
p¢aKIuii MOHHOTO OOMEHa; KauyeCTBEHHBIC DPEaKIMHM Ha MPHCYTCTBYIOLINE B
BOJHBIX PAacTBOpPax HOHBL XJIOpUA-, OpoMui-, Moauna-, cyibdar-, docdar-,
K4pOOHAT-, CHIINKAT-aHUOHBI, THIPOKCH/-UOHBI, KATHOHBI aMMOHHUS, MarHusi,
K4JIbLIMSI, AIIOMHUHMS, Jkese3a (2+) u xkenesa (3+), meau (2+), uHKa

14

Ywmenue:

14.1

[IPEICTaBIATh PE3YIbTAThl SKCIIEPUMEHTA B ()OpME BBIBOJOB, T0KA3aTEIbCTB,
rpaduKoB U TaOJIMIL U BBIBIATH SMIMPHUECKUE 3aKOHOMEPHOCTH

14.2

YCTaHABJIMUBATb CBA3HM MCXKIAY PCAIIbHO Ha6J'IIO,I[aeMI>IMI/I XUMHNYCCKHNMH
ABRICHUSAMU W IIpoHcCCaMu, IMPOUCXOAAINIMMU B MAKpO- U MHUKPOMHPE,
OQBACHATH IIPUYNHBI MHOFOO6paSI/I$I BCIICCTB




IHHEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHA

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

|IepBoHaYaJIbHBIE XUMUYECKUE TTOHSATHS

1.1

HucTtsie BemectBa u cMecu. CiocoObl pa3jielIeHust cMecen

1.2

ATOMBEI U MOJICKYJIBL. XuMudeckue 3JaeMEHTBEL. CHMBOIBI XMMHUUYECKHX DSJICMEHTOB.
IIpocTele U CIIOKHBIC BCIICCTBA.

1.3

Kumnaeckas (bOpMy.]'Ia. BanenTHOCTP aTOMOB XHMHYECKHX »JeMeHTOB. CTeleHb
OKMCIICHUSA

1.4

BaKOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENIBFHAS aTOMHAA Macca. OTHOCUTEIbHAA
MpJICKYJIsIpHas Macca. MaccoBast J10JIsE XMMHUYECKOTO 3JIEMEHTA B COSIMHCHUN

1.5

KomnuecTBo BemiecTtBa. Monb. MoisipHast macca. MossipHbIii 00bEM razoB. BzanmocBs3b
K(JMYECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

Du3uueckue U XUMHUYECKHE SBICHUS. XHUMHUYECKas peakuusa n eé IMPU3HAKH. 3aKkoH
COXPAHCHUS MACChI BEIICCTB. XUMH4YecKue YPaBHCHUS

[Iepuonnueckuii 3axkoH u Ilepuogmueckas cucTeMa XUMHUYECKUX diaeMeHToB J[.U.
MenneneeBa. CTpoeHne aTOMOB

2.1

[Iepnonnueckuit 3akoH. llepuogmueckass cucrema xumudeckux dnementoB JI.M.
Menpneneesa. Ilepuonel u rpynmnel. PU3HYECKU CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB
NI¢PHOJIA U TPYIIIBI 3JIEMEHTA

2.2

Ctpoenne atomoB. CoctaB aromubix szaep. W3oromsl. OnexTponbl. CTpoeHue
JEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XMMHUYECKHUX 3JeMeHToB Ilepuoanueckoit
cyctemsl /.M. MenneneeBa
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3aKOHOMepHOCTI/I B M3MCHCHHMH CBONMCTB XHMHYECKHX DJIECMCHTOB MEPBBIX TpéX
M¢pruoa0B, KaJlnd, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUIATCIIBHOCTH, MCTAJUIMYCCKUX
Hn| HEMCTAJNIMYCCKHUX CBOﬁCTB) n Hux COG)II/IHGHI/Iﬁ B COOTBETCTBHH C IIOJIOXKCHHEM
JJICMCHTOB B HCpHOI[PI‘-IGCKOfI CUCTCMC U CTPOCHUCM UX AaTOMOB

3

CTpoeHue BELECTBA

3.1

Kumnueckas CBSI3b. KoBanenrnas (monsipHast  ® HETOJISIPHAS ) CBSI3b.
OEKTPOOTPUIIATEIbHOCTh XUMHUYECKHX dJIeMeHTOB. oHHast cBsi3b. MeTasuinueckas CBs3b

3.2

[MIbl KpUCTAIIMUECKUX PEIIETOK (aTOMHasi, MOHHAs, MeTaJuIM4yecKas), 3aBUCHUMOCTb
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

4

Baxneine npeacTaBUTeNI HEOPraHUYECKUX BelecTs. HemeTtansl U X COCIMHEHMUS.
MeTajuibl ¥ MX COCIMHEHUS

4.1

Knaccupukaruss ¥ HOMEHKIATypa  HEOPTaHUYECKHUX  COCIUHEHHUH:  OKCHIOB
(goneoOpasyromye: OCHOBHBIC, KHUCIOTHBIE, aM(OTEepHBbIE) W HECOJIeo0pa3yroIIne;
o¢HOBaHMHU (MIEJIOYM W HEPACTBOPUMBIC OCHOBaHUS); KUCIOT (KHCIOPOACOACPKAIINE U
O¢CKUCIOPOAHBIE, OHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHCIIBIX)

4.2

Du3ryeckue U XMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOJOPOA, XJIOpa,
KHICTIOPOJIa, CepBl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

Du3nyeckue M XUMHUUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIOB: JIMTHUA, HATPHA,
KqJIusd, Marousa M KaJbllMUs, aJIOMHHHA, XKCJIC3Aa. 3JI€KTpOXI/IMI/I‘-IeCKI/II71 pan HaHpSI)KeHI/Iﬁ
METAIIIOB

4.4

Du3nyeckue MW XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHMN HEMETAaJJIOB:




X]]

[0POBOJIOPOJIA, CEPOBOJIOPOJIA, AMMHUAKA

[Du3rdecKue 1 XUMAYECKHE CBOMCTBA OKcHI0B HemeTaiuioB: cepol (IV, VI), azota(Il, IV,

4.5 V), docdopa(lll, V), yraepona(Il, IV), kpemuusi(IV). IlonyyeHne oKkcu0B HEMETAIIIOB
46 Kumnueckue coiictBa okcuaoB: MetauioB [A—IIIA rpymm, nuaka, meau(Il) u xenesa(ll,
"~ II]). IlomydyeHne OKCHIOB METAJLIIOB
KXuMmuyeckue CBOMCTBA OCHOBaHMM M aM(OTEPHBIX TUAPOKCUAOB (HA MpHUMEpe
4.7 THIPOKCUIOB ATIOMHUHUS, jKele3a, nuHKa). Ilomydenune ocHoBaHMH M aM(OTEPHBIX
THAPOKCHJIOB
DOmre XMMUYECKHE CBOMCTBA  KHCIOT:  XJIOPOBOJIOPOAHOM, CEPOBOJOPOIHOM,
4.8 cgpHUCTOM, CepHOi, a30THOH, (HocHOpPHOI, KPEeMHHUEBOM, YroabHOU. OCOObIe XUMUYECKUE
CHOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM U a30THOM KHCJIOT. [lomydeHue Kucaor
4.9 QOOmue XMMHUYECKHUE CBOMCTBA cpeHuX coneil. [lomydenne coneit
410 [Tonyuenue, coOupanue, pacno3HaBaHHE BOJOPOJA, KUCIOPOa, aMMHUAaKa, YTIeKUCIOTro
rd3a B JaOopaTopuu
411 [Tosryaenne amMmmuaka, CEpHON M a30THOW KHCJIOT B MPOMBIIIIEHHOCTH. OOIIHe Crioco0s
NQJIYYEHUS] METAJJIOB
4.12 I'eHeTnyeckas CBsI3b MEXKY KlacCcaMy HEOPraHUYECKUX COEIMHEHUN
5 KXumuueckue peakiuu
Krnaccudukanus XUMHUYECKUX PEAKIUN MO0 pa3TUYHBIM MPU3HAKAM: [0 YUCIY U COCTaBY
5.1 yyacTByIONMX B PEaKIUH BEMIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTENeHen
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB
59 [eruioBoit 3(hdeKkT XUMHUECKOW peakiud, TEPMOXUMHUYECKUE YpaBHEHHS. JK30- U
SHIO0TEPMUUYECKHE peakInu. TepMOXUMHUYECKNE YpaBHEHUS
DKUCIUTEIbHOBOCCTAHOBUTEbHBIE — peakuuu. OKHCIHTENIM W BOCCTAaHOBUTEIU.
5.3 Ilpoueccel OKUCJICHUS u BOCCTAHOBJICHMSI. ONEeKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEJILHON PEAKIINU
54 [eopust >AEKTPOIUTUUECKON aucconuanuu. KaTHOHBI, aHUOHBI. OJIEKTPOJIUTHl U
" H¢INEKTPoUThl. CHIILHBIC U CJIA0BIC AIEKTPOJIUTHL. CTETIeHb JUCCOIUAITTT
55 PeaKI_IIfI/I MOHHOTrO oOMeHa. Y cloBUs [pOTEKAHH peaxiuii HIOHHOro 0OMeHa, MOJHBIE U
CQKpaIIEHHbIC NOHHBIE YPABHEHUS PEAKIIUM
6  Kumus u okpyxaroias cpena
BemiectBa u MaTepualibl B IOBCETHEBHOW )KM3HU YesloBeKa. bezonacHoe ucnosib3oBaHue
6.1 B4IIECTB W XMMHYECKUX peaknuii B nabopatopum u ObiTy. [lepBas momornp mpu

XHMHUYICCKHX OKOI'aX M OTPABJICHUAX

62"
K(

M

Xumudeckoe 3arps3HEHHE OKpyKawlleld cpeabl (KUCIOTHBIE JOXKAU, 3arpsi3HeHue

YBbI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI ero npenoTBpaiieHus [IpenenbHas qomycrumas
HuenTpanus BemectB (IIJIK). Ponbp xumum B pelieHHu HKOIOTUYECKUX MPOOIEM.
CHJICHHE MTAPHUKOBOTO ¢ (deKTa, pazpylieHne 030HOBOTO CIIOs

]

63 M

I1

[Tpumenenne cepsl, azora, docdopa, yriaepona, KpeMHHUS M MX COCIUHEHUN B OBITY,
eIIAIIUHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO03siiicTBe. [IpriMeHeHre MeTamioB U CIJIaBOB
Tajgb, YyTryH, TIOPATIOMHUHHM, OpoH3a) B OBITY W NPOMBIIUIEHHOCTH HX COCIUHEHUM.
OHSITHE O KOPPO3UU METAIUIOB, OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4 }
1

[ TprpoHBIE HCTOYHHUKH YTIIEBOAOPOAOB (YroJib, PUPOIHBINA Ta3, HEPTH), MPOTYKTHI UX
bpepaboTKH (OCH3WH), UX POJIb B OBITY W TPOMBIIIJICHHOCTH
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—IepBOHa‘-IaJ'IBHI)IG MOHATHS 00 OPraHMYCCKHUX BCIIECCTBAX KaK O COCIUHCHHAX YIJICPOIa

ICTAH, 93TaH, OJTWJICH, AalCTWJIICH, 3TAHOJI, TJIHWHCPHH, YKCYCHas I(I/ICJ'IOTa). Ilonstne o




6IJIOJ'IOFI/ILIGCKI/I BAXXHBIX BCHICCTBAX: XXHUpaAX, 6em<ax, Yri€Boaax — M HUX POJIM B KU3HU
Y¢JIOBCKA

7  PacyétsL
7.1 110 hopMynaM XUMHUYECKHX COCTUHEHHIA
7.2 Macchl (MaccOBOI) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMMUYECKHUM YpaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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