


HOACHUTEJIBHASA 3AITMCKA

[Iporpamma mo XMMUU Ha YPOBHE OCHOBHOTO O0IIeT0 00pa3oBaHUs COCTABIICHA
Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOU
MpOrpaMMbl OCHOBHOTO 001Iero oopaszoBanusi, mpencrasieHHbix B @I'OC 00O, a
Takke Ha OCHOBe (QeaepanbHOil pabodueld MporpaMMbl BOCTUTAHUS U C Y4ETOM
KOHIIETIIIMU TIPeroJaBaHusl y4eOHOro MpeaMeTa «XuMHUsS» B 00pa30BaTelbHBIX
opranmzanusax Poccuiickon @enepannu.

[Iporpamma mo xumMuu Aa€T TPEACTABICHHUE O IMENAX, OOIIe cTpaTeruu
0oOy4eHHsI, BOCTUTAHUS U Pa3BUTHUSL OOYUAIOIIMXCS CPEACTBAMH Y4eOHOTO MpeaIMeTa,
YCTaHABJIMBAeT  00s3aTEeIbHOE  NPEIMETHOE  COJAEpKaHHe, IMPEeayCMaTpUBAET
pacrpefielieHue ero Mo KilaccaM M CTPYKTypHpOBaHHME MO paszjeiaM U TeMam
nporpaMMbl IO  XMMHH, ONpPEAENseT KOJUYECTBEHHbIE W  KA4YE€CTBEHHBIE
XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHAYEMYIO IMOCJIEA0BATEIbHOCTh W3yUYECHHS
XUMHUU C YUYETOM MEKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKU Y4EOHOTO
nmpoliiecca, BO3PACTHBIX OCOOEHHOCTEH OOY4YalOLIUXCS, OINpENesieT BO3MOXHOCTHU
npenMera s peanu3aluyd  TpeOOBaHWM K pe3ysibTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeIbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMsI, a TAaKKe
TpeOOBaHUM K pe3ysibTaTaM 00yUYeHHs XMMHUU Ha YPOBHE 1I€JIel U3yyeHus peaMeTa u
OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHON JEATEIBbHOCTH OOydarollerocs Io
OCBOEHHUIO YY4EOHOIO COAEPKAHUS.

3HaHME XHUMHUU CIY>)KUT OCHOBOM Uit (OpPMUPOBaHUS MHUPOBO33PEHUS
00y4aroIerocsi, €ro NpeJCTaBIeHUl 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UTparoT GOpMUPYEMbIE XUMHUEHN MTPEACTABICHUS O B3aUMOIIPEBPAILICHUSIX SHEPTUU U 00
SBOJIIOIIMH BEILIECTB B IPUPOJE, O MYTAX PELICHUS I100aJbHBIX IPO0JIeM yCTOHYMBOTO
Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, HEPreTUUECKOW, MUIIEBOM U IKOJIOTHYECKOI
0€30MacHOCTH, IPOOJIEM 31paBOOXPAHEHMUS.

N3yyenue xumuu:

CIIOCOOCTBYET pean3alii BO3MOKHOCTEN JIJIsl cCaMOpa3BUTHUS U (POPMHUPOBAHUS
KyJbTYpbI IUYHOCTH, €€ 0011el U PyHKIIMOHATBbHOI TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUIEHUS M TBOPUYECKUX CIOCOOHOCTEN
OoOy4YaloIMXCs, HABBIKOB HX  CaMOCTOATENbHOM  y4yeOHOW  JIeATEIbHOCTH,
OKCIIEPUMEHTAIBHBIX M  MCCIEIOBATEIbCKUX YMEHUHM, HEOOXOJUMBIX KaK B
MOBCEHEBHOM KU3HU, TaK U B MPOPECCUOHAIBHOMN €SI TEIbHOCTH;

3HAKOMHUT CO CHeUu(UKON HAyYHOTO MBIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IJIsJa HA €IUMHCTBO MPUPOABI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B JOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yYarounxcs;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HaHUAM, K IPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTMYECKOE
o0Opa3oBaHue 00y4YarOIIUXCS.



JlanHple HampaBiIeHUST B OOYYEHHWHM XUMHUU OOECIEUMBAIOTCS CHEIU(UKON
colepKaHMsl ~ y4yeOHOro  mpeaMeTa,  KOTOPBIA  ABIAETCS — MENaroru4ecKu
aIanTHPOBAHHBIM OTpPaKEHHEM 0a30BOM HAyKW XMMHH HA OIMpEAeNEHHOM JTame eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsS OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOMIMMHUCS CHCTEMBl TMEPBOHAYAIBHBIX TMOHSATHH XHWMHUU, OCHOB
HEOPraHMYECKON XMMUU U HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX OHATUNA OPraHUYECKOMN
XUMHH.

CrpykTypa conepkaHHs TpPOTpaMMbI 1O XUMHUHU C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOIro mnojxona k e€ u3yueHuto. CojlepkaHue CKIAIbIBACTCS U3 CHCTEMBI
MOHATUA O XMMUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMbI MOHITUH O XUMHYECKON
peakuuu. OO6e OSTH CHUCTEMBl CTPYKTYPHO OPTaHM30BaHbl MO  MPUHIIUIY
MOCJIEI0BATEIbHOTO Pa3BUTUSl 3HAHMII HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUIN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonuueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUM;

— YUEHHUSI O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— IIpeACTaBICHUN 00 IEKTPOIUTUYECKON JUCCOLUAIIMY BEIIECTB B pACTBOpaX.

TeopeTnueckue 3HaHUS pACCMATPUBAIOTCS HA OCHOBE AYMITUPUUYECKH TTOJTYyYEHHBIX
U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS IOCIEIOBATENIbHO OT OJHOIO YPOBHS K
IPYroMy, BBIIOJHSS (PYHKIMHM OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOXXHOCTEN MPAKTUYECKOTO IPUMEHEHMS U MOJTYyUYEHUS U3YYaeMbIX BELIECTB.

OcBoeHue mporpaMmmsl 10 XMMHH CLIOCOOCTBYET (POPMUPOBAHUIO ITPEICTABIICHUS
0 XMMHUYECKOH COCTaBIIAIOIIEH HAy4yHOW KapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOMU
OPUPOJIBI, HIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO M METOJaM IO3HAHMS B
Hayke. M3yueHne XuMuu NpouCXOAUT ¢ MPUBJICYEHUEM 3HAHUN U3 paHee U3yUYEHHBIX
y4eOHBIX npeaMeToB: «Okpy:xaromud Mup», «buosnorus. 5—7 knacce» U «duzuka. 7
KJIaccey.

[Ipu n3yueHun XUMUU NPOUCXOIUT (POPMUPOBAHNE 3HAHUM OCHOB XMMHYECKOU
HayKd KakK 00JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUUYECKOW NeATEeIbHOCTH
YeJloBeKa M KakK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJbTYpbl. 3ajada y4eOHOro
MIpeIMETa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHMM — BaKHEUIIUX
(akTOB, MOHATHUI, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUN, JOCTYNHBIX 0000IIEeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HaAyKHu, B MPUOOLIEHUN K HAYYHBIM METOJaM
MO3HAHUS TPU W3YUYEHUHU BEIIECTB M XMMHUYECKHX peakuuil, B (HOPMHPOBAHUU H
Pa3BUTHUM MO3HABATEJIbHBIX YMEHUNW M MX NMPUMEHEHUU B yUEOHO-IIO3HABATEILHON U
y4eOHO-MCCNE0BATEIbCKOM  JCSTENIbHOCTH, OCBOCHMM MpaBWJI ~ 0O€30MacHOro
oOpallleHHsI ¢ BEIIECTBAMHU B MIOBCEIHEBHON KU3HU.

[Ipy u3yueHWH XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs BaKHOE
3HaYEHUE MPUOOPENTU TaKue LEeNH, Kak:



— (opmHpOBaHHE WHTEIUICKTYyaJlbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY WPHUHSITHIO PEIICHUIA,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HaIpaBJICHHOCTh OOYYEHUS HA CUCTEMAaTUYECKOe MPUOOIIEHUE 00YyUYatOIUXCsI
K CaMOCTOSITEIbHOM TMO3HaBaTEIbHOW NEATeTbHOCTH, HAYYHBIM METOJaM IO3HAHMS,
(GOpMUPYIOIIMM MOTHUBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUM;

— obOecrneyeHUe YCJIOBHH, CIIOCOOCTBYIONMIUX IMPHUOOPETCHUIO OO0YJarOITAMUCS
OMbITa Pa3HOOOPA3HOW MEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUN), WMEIOIIUX YHUBEpPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JEATEILHOCTH;

— ¢opmupoBaHue o00mIeH (QYHKIMOHATBHONM ¥  €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM YHUCJIE€ YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUSI OKPY>KAIOIIIETO
MUpa, UCTIOb3Ys 3HAHUS U OIBIT, OJYyUYEHHBIE TPU U3YYCHUH XUMHH, IPUMEHATh UX
MIpH pElICHUH MPoOJIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JACATEIHHOCTH;

— ¢opMUpOBaHUE Yy O00YUYAIOIIUXCS TYMAaHUCTHUECKUX OTHOIIECHUHN, TTOHUMAHHMSI
[IEHHOCTH XUMHUYECKUX 3HAHUN i1 BBIPAOOTKH SKOJOTHYECKH IIEIeCO00pa3HOro
TIOBEJICHUSI B OBITY M TPYIOBOU JEATEIHLHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBbSI U
OKpYKarolled MPUPOJHOM CPEbL;

— pa3BUTHE MOTHBAllMU K OOYYEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOEHHUS OOIIEYEIIOBEUECKUX [IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPO(HIIS U HAMPABICHHOCTH AAIbHEHIIIEr0 00yUeHUs.

OO6muiee yKcO YacoB, OTBEIEHHBIX IS U3YyUECHHUS] XUMHHU Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBanusi, coctapisgeT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COIAEPKXAHUME OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIe XUMUYECKUE TOHATHSA

[Ipeamer xumuu. Posib XuMuu B ’KHU3HU YEIOBEKA. XUMUS B CUCTEME HayK. Tema
u BemectBa. Dusnmyeckue CBONCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE BEIISCTB.
[TonsTe o0 MeTomax MO3HAHWUA B XUMHUH. YucThlie BemecTBa M cMmecH. CrocoObl
pa3aeyieHusl CMECEN.

ATOMBI W MOJEKYJbl. XHUMHUUYECKHE dJIEeMEHThl. CHMBOJBI XUMHUUYECKUX
37eMeHTOB. [IpoCThIe U CIIOKHBIE BElleCTBa. ATOMHO-MOJICKYJISIPHOE YUYCHUE.

Xumudeckas ¢Gopmyia. BaleHTHOCTP aTOMOB XMMHYECKHX 3JEMCHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs atromMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIIpHasi Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COCIMHEHHUH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3amMoCBA3b KOJIMYECTBA,
MAacChl U YHCJIa CTPYKTYPHBIX €IMHHUI] BemecTBa. Pacuérel mo hopmMynaM XMMHYECKHX
COCJIMHEHUH.

du3nYecKue M XUMHUYECKUE SIBIICHUS. XUMHUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHS MacChl BeIIeCTB. XHWMHUYECKHe YypaBHeHusa. Kiaccudukaius
XUMHUUYECKHUX PEAKIIUM (COeTMHEHMS, PA3JIOKECHUS, 3aMEIIeHHs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMMYECKON MOCYJIOM, MpaBUjiaMu pabOThl B JIabopaTopuu H
npuémMaMu oOpamieHus ¢ JabopaTopHbIM OOOPY/IOBAHHEM, H3YUYEHHUE M OINHUCAHUE
(bU3MYECKUX CBOMCTB 00Pa31l0B HEOPraHUUYECKUX BELIECTB, HAOIOAeHUE PU3NUECKUX
(TutaBiieHWEe BOCKa, TasHUE JIbJa, pPAcTUpaHUE caxapa B CTYIKE, KUIECHUE U
KOHJIEHCAIMsI BOJABI) M XUMHUYECKHX (FOpPEHHE CBEUYM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIIOTOM) SIBJICHUM, HAOIIOJACHUE U OINKUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX peaKIuii (pa3yiokKeHne caxapa, B3auMOJICHCTBHE
CEpHOM KHCJIOTHI C XJOpUAOM Oapusi, paszioxkenue ruapokcugaa meau (II) mpu
HarpeBaHUM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm conu meau (II), uzyuenue
croco0O0B pa3lieNIeHUusi CMECe: ¢ MOMOIIbI0 MarHuTa, GuiIbTPOBaHUE, BhITTAPUBAHMUE,
TUCTUIUISINA, XpoMaTorpadusi, IpoBeACHUE OUUCTKU TOBAPEHHOM COJU, HAOII0IeHNE
Y OMMCAHHUE PE3YJbTATOB MPOBEAECHHUS ONbITA, HILTFOCTPUPYIOIIETO 3aKOH COXPaHEHHUS
Macchl, CO3JJaHue MOJIEIEH MOJIEKYJT (IIaPOCTEPIKHEBBIX).

BaxHelilne npeacTaBuTe/ M HEOPraHUIECKUX BelIECTB

Bo3nyx — cmeck razoB. CocraB Bo3zmyxa. Kuciopong — 3jleMEHT U MOpoCTOE
BeniecTBo. HaxoxkaeHue kuciopoaa B mpupoie, Pu3ndeckue 1 XuMUYECKIEe CBOMCTBA
(peakuuu rtopenusi). Oxcunpl. Ilpumenenue xkuciopoma. CmocoObl TMOTyUYEHUS
KHCJIOpPOJIa B JIAOOPATOPUU U MPOMBINUICHHOCTH. KpyroBOpoT KUCIOpOaa B IPUPO/IE.
O30H — ajmtoTpornHas MoAU(UKAIUS KUCIOPOa.



TennoBoit a3 pexT XuMUIecKoil peakiinu, TEePMOXUMUYECKUE YPABHEHHUS, K30~ U
SHAOTEPMHUYECKUE peakuud. TOMIMBO: yrojb W METaH. 3arps3HEHHE BO3/ayXa,
YCUJICHHE TTapHUKOBOTO 3¢ (deKTa, pa3pymnieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u npoctoe BeniectBo. Haxoxxnenue Bogopoaa B MpUpoOJe,
(du3nuecKne U XUMUYECKHUEe CBOMCTBA, MPUMEHEHHE, CTOcO0bI omyueHus. KucmoTer u
COJIU.

MonspHslid 005EM Ta30B. PacuéTel 0 XUMHUYECKUM YPaBHCHUSIM.

duznueckue cBoMcTBa BOAbl. Bona kak pactBoputenb. PacTtBopel. Hackienneie
U HEHACHILIEHHBIE PAacTBOPbL. PacTBOpHMMOCTH BellecTB B BoAe. MaccoBas J10ist
BEIIECTBA B pacTBOpe. XUMHUUYECKHE CBOKCTBA BOAbl. OcHOBaHus. Posib pacTBOpoOB B
MPUPO/IE U B )KU3HU YesioBeka. KpyroBopoT BOibI B IPUPO/JIE. 3arpsi3HEHUE MPUPOTHBIX
BoJ. OXpaHa U OYKMCTKA MPUPOJIHBIX BOJ.

Knaccudukamus wHeopranndeckux coenuHeHud. Oxcunpl. Knaccudukanms
OKCHJOB:  colieoOpasyromue  (OCHOBHBIC,  KHCIOTHBIe, aMmdoTepHbIe) U
HecosieoOpasyromue. HoMenknarypa okcuoB. @uU3nueckue U XUMHUYECKUE CBOMCTBA
okcu0B. [lomyueHue okcumoB.

OcHoBanusi. Knaccuukanuss OCHOBaHWA: IMETOYM W HEPACTBOPUMBIC
ocHoBaHusi. HomeHknarypa ocHoBaHud. Du3MYECKHUE M XUMHUYECKHUE CBOWCTBA
ocHoBaHM. [lonydyeHne OCHOBaHUN.

Kucnorel. Knaccudukauus kucinor. Homenknarypa kucior. ®Pusuyeckue Hu
XUMHUUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenne
KHCJIOT.

Comu. Homenkiarypa coneil. ®@uU3MYECKME M XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comneil.

I'eneTnyeckast CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIIPEJEIECHUE COAECPKAHUSA KHUCIOPOJAa B BO3AyXe, IOIy4YEHHE,
coOupaHue, paclo3HaBaHUE U U3Y4YEHHE CBOMCTB KHUCJIOpOJAa, HaOJ0IeHNE
B3aUMOJCHCTBHS BEIIECTB C KUCIOPOJAOM U YCIOBHUS BOSHUKHOBEHUS U IIPEKPALLEHUS
ropeHust (mo»kapa), oO3HaKOMJIEHHE C 00pa3llaMi OKCHIOB M OIKMCAaHUE UX CBOMCTB,
MOJIy4eHHe, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOWCTB BOJOpojAa (FOpEeHHeE),
B3auMojeiicTBue Bomopona ¢ okcugoM Menu (1) (BO3MOXKHO HCHOIB30BaHUE
BUJIEOMATEpUasIoB), HaOMIOJeHHe O00pa3loB BEIIECTB KOJIMYECTBOM |  MOIb,
HCCJIeI0BaHNE OCOOEHHOCTEM PacTBOPEHHUSI BEIIECTB C PA3IMYHONU PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAUIaMU (HATPUEM M KaJbI[MEM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUICOMATEpPUAIOB), HCCIEAOBAHME OOpPA3LOB HEOPraHUUYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB, HAOJIOJCHUE HM3MEHEHUS OKpPAaCKM WHIUKATOPOB B
pacTBOpax KHUCJIOT W IHIeovel, m3yueHue B3aumojeicTBusa okcupa meau (1) c
pacTBOPOM CEPHOM KHUCIIOTBI, KHUCIOT C METAJUIAMHU, PEaKUWN HEeUTpaanu3aluu,

IMOJIYYCHHUC HCPACTBOPUMBIX OCHOB&HHIZ, BBITCCHCHHUC OJHOIo MCTajaljla APYIruM H3
6



pacTBOpa COJIM, PEIIEHUE YKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BaxHenmme Kiaccel
HEOPTraHUYECKUX COCAUHECHUIY.

Iepunoanueckuii 3akoH u Ilepuoguyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. U. MenpaeseeBa. CTpoeHue aTtoMoB. XumMuuyeckasi CBfA3b. OKHUCIMTEIBHO-
BOCCTAHOBHTEJ/IbHbIE PeaKIIUU

[lepBbie MOMBITKY KJIaCCU(PHUKAIIMN XUMUUYECKHUX 3JIEMEHTOB. [loHATHE 0 Tpymnmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE W UIEJIOYHO3EMENbHBIE METaJUIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U THAPOKCHUIBI.

[Tepnonnuecknii 3axoH. [lepuonnueckas cuctemMa Xumu4yeckux sneMeHTos 1. U.
MenneneeBa. Koporkomepuonnas u aiauHHONepuoaHass Gopmbl [lepuoamdeckoit
cucreMbl xumuueckux osneMeHToB JI. WM. MenneneeBa. Ilepuonsl u rpynnsl.
@u3NUECKUN CMBICI TOPSAIKOBOTO HOMEPa, HOMEPOB MEPHUOJIA U TPYIIIHI FJIEMEHTA.

Crpoenue aromoB. CoctaB aTomMHbIX siaep. M3oronbl. DnekrpoHbl. CTpoeHue
MEKTPOHHBIX 000J0YEK aTOMOB TMEPBBIX 20 XUMUYECKHX AMeMeHTOB [lepruoanueckoii
cucrembl J[. M. MenneneeBa. XapakTepucTHKa XMMHUYECKOTO SJEMEHTAa IO €ro
nonoxxeHuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKHUX CBOMCTB MO rPYIIaM U IEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u Ileproguyeckoil CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB U1 pa3BuUTUs Hayku W npaktuku. J[. V. MengeneeB — yu€Hbli U
IPaKIaHHH.

Xumunueckasd cBs3b. KoBaneHTHas (NMOJdsIpHAsT M HEMOJISIPHAsi)  CBSA3b.
DIIEKTPOOTPULIATEIBHOCTD XUMUYECKHX 11EMEHTOB. MIOHHas CBSA3b.

Crenenp okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponeccel
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepumenm:

U3y4YeHHE OO0pa3[oB BEUIECTB METANIOB W HEMETaUIOB, B3aMMOJEHCTBUE
TUAPOKCUAA IMHKA C pacTBOPAMHU KHUCJIOT M IIEJIOYEl, IMPOBEIECHHUE OIIBITOB,
WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUH (TOpeHHe,
peakLuu pa3ioKeHus, COEITUHEHNUS).

Mesicnpeomemmnwie ceéa3u

Peanmusanuss MeXnpeaMETHBIX CBA3€W NpU HM3YYEHHH XHMHUM B 8§ Kiacce
OCYUIECTBIISIETCS] Uepe3 HUCIIOIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHITHUM,
TaK Y MOHATHM, SBIIIONIUXCS CUCTEMHBIMU JUUI OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-
Hay4YHOTO ITUKJIA.

OO1mue ecTecTBEHHO-HAay4YHble MOHSTHS: Hay4yHBIM (DakT, TUIoTes3a, TEopus,
3aKOH, aHAJIN3, CUHTE3, KJIacCU(UKAIIMs, IEPUOIUYHOCTD, HAOIIOACHUE, IKCIIEPUMEHT,
MOJENMPOBAHNE, U3MEPEHHE, MOJIENb, IBIICHHE.

®uznka: MaTepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIUJ, U30TOIBI,
PaANOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, BEHIECTBO, TEI0, O0BEM,



arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3NYECKUE BEIUYUHBI, SAUHUIBI U3MEPEHUS,
KOCMOC, TJIaHEThI, 3BE€37b1, COJIHIIE.

buonorus: horocunTes, nprxanue, ormocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAJbl, TOPHBIE MOPOJIbI, MOJIE3HBIC
HCKOIIaeMbI€, TOIJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKas peaKkuus

[Tepnonnuecknii 3axoH. [lepuonnueckas cucteMa XumMu4yeckux aneMeHTos 1. 1.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KANKS, KAIBIUSA U UX COCTUHEHUI B COOTBETCTBUU
C TI0JIOKEHUEM 3JIEMEHTOB B lleproinueckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XUMHUYECKOW CBSI3M. THNBI KPUCTAUNIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THIA KPUCTALNINYECKON PEIIETKU U BUAA
XUMHUYECKOU CBS3H.

Krnaccudukamuss m HOMEHKIATypa HEOPTaHWYECKHUX BEIIEeCTB. XHWMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3jIu4yHbIM KjaccaM HEOPraHUYECKUX
COCIMHEHUM, TCHETUYECKAsl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Krnaccudukamms XuMAYECKUX peaKIyii Mo pa3IndHbIM pU3HAKaM (TI0 YHCITy U
COCTaBY YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P EKTY, O U3MEHEHHIO
CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHUIO
KaTajau3aropa). JK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUECKUE YPAaBHEHUS.

Ilonsitue o ckopoct Xxumuuyeckod peakuuu. Ilonstue o0 o0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IOHATHE O TOMOTE€HHBIX U T€TEPOrE€HHBIX
peakuuax. [lonarue o karanuse. IlonsTne o xumMuueckom paBHOBecUU. DaKTOPBHI,
BIMAIOIIME HAa CKOPOCTh XUMHUYECKOW pEAaKUUH M IOJIOXKEHUE XHUMHYECKOIO

PaBHOBCCH:L.
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIC pcaKuuu, BJIGKTpOHHLIfI OaraHc
OKHCJINUTEILHO-BOCCTAHOBUTEIILHOM pcaKuuu. Cocrapienue ypaBHeHI/Iﬁ

OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMl  C  HWCIOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OaaHca.

Teopust 2NEKTPONUTUUECKON AUCCOLMUALUNA. DJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, aHHOHBI. MexaHW3M AUCCOLMALMKA BELIECTB C pPa3JIMYHBIMU BHUAAMU
xumuueckoi cBsi3u. Crenenp quccouurany. CHUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peaknun moHHoro oOMeHa. YcClOBHS NMPOTEKaHUS peakUuid MOHHOTO OOMEHa,
ITOJIHBIE M COKPAIlEHHbIE HOHHBIE YpaBHEHUS peakuii. CBOICTBA KUCIOT, OCHOBAHUI
Y COJIEH B CBETE MPEJCTaBICHUI 00 3JIEKTPOIUTUYECKOM Aucconnanuu. KauecTBeHHbIE
peakuuu Ha MOHBI. [IoHATHE O TMAPOIU3E CONEN.

Xumuueckuit Ikcnepumennt:

O3HAKOMJICHME C MOJECIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAIIOB (rpaduTa U aiMasa), CIOKHBIX BEHIECTB (XJI0pUaa

HATpPHUsI ), UCCIIEOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOM peaKIK OT BO3ACHCTBUS
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pasnUYHBIX (HAKTOPOB, HCCIENOBAHUE SJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOIMAINH KUCIIOT, IIeI0Uel U coliell (BO3MOXKHO MCIOJIb30BAHUE BUIEO
MaTepHalioB), MPOBEACHHE OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKK TMPOTEKAHUS
peakuii MOHHOTO oOMeHa (0Opa3oBaHHWE OcCajKa, BBIICICHHE Ta3za, 00pa3oBaHUC
BOJIbl), OIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (TOpeHHE, pEaKIuu  pa3jIoKEHUS, COCJUHEHUS), pPACIO3HABAHHE
HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAaY€CTBEHHBIX PEAKIIMii HA MOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl u uX coeMHEeHUS

OO6mias  xapakTepucThka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTtpoeHue W (PU3MYecKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XMMHYECKUE CBOMCTBA HA MpUMeEpe XJIopa (B3aUMOICHCTBUE C
MeTa/llaM{, HeMeTajulaMH, Iienodamu). XiopoBogopona. ComsiHas — KHCIIOTa,
XMMHUYECKHE CBOMCTBA, MOJyYEHUE, MPUMEHEHHUE. JlelcTBHE XJI0pa U XJIOPOBOAOPOIa
Ha OpPTaHMU3M 4YelloBeKa. BaykHel e XJIOprabl M UX HAXO0XKJACHHUE B PUPOJIE.

OO6mas xapakTepucThka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTereHW oOkucieHus. CTtpoeHue U (GU3NUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCJIOPOJa U CePbl. AJUIOTPOITHBIE MOIUMUKAIIMN KUCIOPOIa U
ceppl. XUMHYECKHEe CBoicTBa cepbl. CepoBOAOpOa, CTpoeHUe, (GU3NYECKUE U
xuMuueckue coicTBa. OKCUABI Cepbl KaK MPEJCTABUTEIM KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, (pU3MUECKUE U XMMUYECKHE CBOWCTBA (OOIIME KaK IMPEaCTaBUTENA
Kjacca KHUCIOT M crneuuguueckue). XUMHUECKHE PEaKIUH, JIEKallue B OCHOBE
IPOMBIIIJIEHHOTO CrHoco0a TMOJMy4YeHUs CEpHOM KuciaoThl. llpuMeHeHue cepHOil
kucaoTbl. ConM CcepHOM KHCIOTHI, KayeCTBEHHAs peakluus Ha Ccyiab(paT-uoH.
Haxoxnenue ceppl U €€ coeAMHEHMM B mpupoje. XHUMHYECKOE 3arpsi3HEHHE
OKpY XaroLeil cpebl COeAUHEHUSIMU CEPbI (KUCIIOTHBIE T0XKAM, 3arps3HEHUE BO3oyXa
¥ BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPALLEHUS.

OO6mias xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHBbIE CTENEHU OKHUCIECHUS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
¢usnueckue U xuMuyeckue cpoiictBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro
(u3nuecKre 1 XUMUYECKHE CBOMCTBA, MOTyueHue U npuMeHeHue. Conu aMMOHMS, UX
¢u3nueckre 1 XMMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbI
aMMOHHMsI. A30THasi KUCIOTa, €€ ModydyeHue, (Pu3n4eckue U XMMHYECKUE CBOMCTBA
(oOmme Kak TpPEACTAaBUTENS Kiacca KHUCIOT W crnenuduueckue). Vcmonb3oBaHue
HUTPATOB U COJIeH aMMOHHUSI B KayeCTBE MHUHEPAIbHBIX YJI00peHui. XUMUYECKOe
3arpsi3HEHUE OKpYXKalolllel cpelpl COEAMHEHUSIMU a30Ta (KHUCIOTHBIE JOXKAH,
3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB). Docdop, alIoTponHble MOAUPUKALIUU
docdopa, ¢puznueckue u xumuueckue cpoiicrBa. Oxcun docdopa (V) u docdopnas
KHCIIOTa, (PU3MYecKkue M XHUMHUYECKHE CBOMCTBa, moaydyeHue. Vcmnonab3oBaHue
¢docdaToB B KauecTBE MUHEPATBHBIX yA00PECHHIA.



Obmas xapakrtepuctrka 35eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHUS. YTIEPO, aUIOTPOIHbIE MOAU(PUKALINH,
pacmpocTpaHeHHe B Mpupoje, GU3HUeCKHe W XUMHUYECKHE CBOMCTBA. AACOpOIMS.
KpyroBopot yraepoaa B npupone. OKkcuasl yriepoaa, ux pusndeckue u XuMUYECKHUe
CBOMCTBa, JEHCTBHE HAa JKUBbIE OpPraHU3Mbl, I[OJIYYEHHE U MPUMEHEHHUE.
DKOJIOTUYECKHE TMpOOJIeMbl, CBA3aHHbIE ¢ oOKcuaoMm yriaepoaa (IV), rumoresa
TI00aJBLHOTO TOTEIVICHUS KJIMMaTa, TapHUKOBBIA A ¢ekT. YrompHas KHCIOTa U €8
conmu, WX (QuU3MYECKWe W XUMHUYECKHE CBOMCTBA, MOJNYyYCHHE M TMPUMEHEHUE.
KauecTBennas peakius Ha kapOoHaT-uoHBI. Mcmomb3oBaHWE KapOOHATOB B OBITY,
MEJIMLIMHE, TPOMBIIINIEHHOCTH U CEJTbCKOM XO0351CTBE.

[lepBoHauanpHbIC MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TWIEH, alleTWICH, 3TaHOJ, TIIUUEPUH, YKCYCHAsl KHCJIOTA).
[TpupoaHbIe UCTOYHUKH YTJIEBOJIOPOAOB (yToib, MPUPOIHBIN ra3, He(Th), TPOTYKTHI
ux mepepaboTku (O€H3WH), MX pOJIb B OBITY U NPOMBINUICHHOCTU. [loHSATHE O
OMOJIOTUYECKU BaKHBIX BEIIECTBAX: KHpax, OelKax, yrieBoJAax — U UX POJIH B KU3HH
yesoBeka. MaTepuaabHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUUYECKUX COEMHEHUM.

Kpemuuii, ero ¢pusndeckre 1 XuMUYECKHUE CBONCTBA, TIOJyUYCHHE U TIPUMECHECHHE.
CoenunHenus kpeMHus B pupoje. Oodmue npeacraBienus o0 okcuae kpemaus (IV) u
KpeMHHEBO# kuciore. CUIMKaThl, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH.
BaxHelime CTpoOUTENbHbIE MaTepHallbl: KEpaMMKa, CTEKJIO, LEMEHT, O€eTOH,
xene300eToH. [IpobiieMbl 6€301acHOro UCHOJb30BAHUS CTPOUTENIBHBIX MaTEPUAjIOB B
MIOBCETHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3ydeHHe oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIIOTHI,
IPOBEJCHNE KAaUECTBEHHBIX PEAKIMI Ha XJIOPU-UOHBI U HAOIIOEHUE MPU3HAKOB UX
IPOTEKAHMUSI, OTBITHI, OTpaXKarolre GU3NUECKUE U XMMUYECKHE CBOMCTBA rajlOreHOB U
UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), O3HAKOMJIEHHE C
oOpa3uaMu XJIOpUIOB (TaJOr€HUJOB), O3HAKOMIIEHHME C oOpa3uaMu cepel U €€
COEIMHEHUSAMH (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEpPUAIOB), HaOJIOIEHUE
npolecca 00yriMBaHus caxapa MoJ JeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI,
U3y4YeHHE XHMHMYECKHX CBOWCTB pa30aBI€HHONM CEpHOM KHCIOThI, IPOBEICHUE
KaueCTBEHHOM peakuu Ha cyib(paT-uOH U HAOJIOJEHUE NpU3HaKa €€ MPOTEKaHMs,
O3HAKOMJICHHE C (PU3MYECKUMM CBOWCTBaMM a30Ta, (ochopa M uUX coenMHEHUU
(BO3MOKHO HCIIOJIb30BAaHUE BUAEOMATEPHUANOB), 00pa3liaMu a30THBIX U (POCPOPHBIX
yAOOpeHuii, noayuyeHue, coOupanue, pacrno3HaBaHUE U W3y4YEHHE CBOICTB aMMHaKa,
MPOBEJICHNE KAYE€CTBEHHBIX peaKklUil Ha MOH aMMOHMS M (oc]aT-uoH U U3ydeHHE
IIPU3HAKOB UX NPOTEKAHMS, B3aUMOJACHUCTBAE KOHIEHTPUPOBAHHON a30THOU KHCIIOTHI
C MeIplo (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEpUATIOB), HM3yUYEHHE MOAeNel
KPUCTAJUIMYECKUX PpEIETOK anmasza, rpadura, ¢QymiepeHa, O3HAKOMIIEHHE C
MpOLIECCOM  aICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H

YCTPOMCTBOM NPOTHBOTa3a, MOJyYeHHE, COOMpaHue, PACIO3HABAHHE M H3YyUYCHHE
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CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJACHHUE KAYCCTBCHHBIX pEaKIui Ha KapOoHAT M
CUJIMKAT-UOHBI U U3YUYCHHUE NMPU3HAKOB UX MPOTEKAHUSI, 03HAKOMJICHUE C TPOAYKIIUEH
CUJIMKATHOM TPOMBIIUICHHOCTH, PEHICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO TEMeE
«BaxHenmure HeMEeTaITbl U KX COCAUHEHUS.

MeTaJibl M MX COEIUHEHUS

OO6mias xapaKTepUCTHKAa XUMUICCKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUH HX
nonoxxeHus B [lepuonnueckoi cucreme xumuaeckux 3yemeHToB 1. 1. Menneneesa u
cTpoeHusi aTroMoB. CTpoeHwe MeTajuioB. MeTajuiMyeckas CBsi3b U MeETaJInuecKas
KpUCTaJUIM4YecKasi pemeéTka. IJEKTPOXUMUUYECKUM Pl HANpPSKEHUN METasoB.
dusznueckue W XUMHYCCKHE CBOWCTBA MeTaioB. OOmuMe crocoObl IMOTyYeHHUS
MetauioB. [loHSITHE O KOPpPO3UM METAIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI HUX OT
koppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHUE B OBITY
Y POMBIIIJIEHHOCTH.

[Ilenounbie MeTawibl: TOJIOKeHUE B llepuoauueckodt cUCTEME XUMHYECKUX
snementoB [[. M. MenpaeneeBa, CTpOo€HHME HMX aTOMOB, HaXOXXIECHHUE B IPUPO/IE.
duznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpumMmepe HaTpus U Kamusi). OKCUIbl U
TUIPOKCHUIBI HATPUS U Kanus. [I[puMeHeHne MeI0UYHBIX METAIJIOB U UX COSTUHEHUM.

[[leouyHO3eMeNbHBIE ~ METAJIBI  MarHuii W KaJIbIMA:  TIOJOKEHUE B
[Tepuoguueckoii cucreme xumuueckux 3yeMeHToB . 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoxJeHue B npupoae. dOuznueckrue U XMMHUYECKUE CBOMCTBA MArHUS U
Kanplvs. BaxkHelnmue coequHeHus Kanblus (OKCUI, TUIPOKCUI, cOH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuUI: osioxkeHne B [lepruonndeckoi cuctemMe XMuMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, crpoeHwe aroMma, HaxoxJaeHue B mnpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AMGOTEpPHBIE CBOMCTBA OKCHJIAa U THUIPOKCHIA
ATOMUHUS.

Kenezo: nonoxenue B [lepuoanyeckoit cucreMe xuMuueckux aneMeHtoB [l. U.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKIEHUE B npupoae. PU3NYECKUe U XUMHUYECKUE
cBoicTBa *kene3a. OKcuabl, TuapoKcuasl u conu xenesa (11) u xxenesa (I11), ux cocras,
CBOWCTBA U IIOJyYECHHUE.

Xumuueckuit IKCnepumenm:

03HAaKOMJICHHE C 00pa3liaMi METAJIJIOB U CIUIABOB, UX (PU3NUECKMMU CBOMCTBAMH,
W3yY€HUE  Pe3yJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHUIIa KajblUs W HATPUS C
BOJOM (BO3MOXKHO UCIIOJIb30BaHUE BHUIAECOMATEPUATIOB), HCCICIOBAHUE CBOWCTB
XKECTKOM BOJIBI, TIPOIIECCa TOPEHUS Kejie3a B KUCIOpoAe (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpPHAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUA Ha WOHBI:
MarHus, KaJibIus, adtoMuHHUsS, InHKa, skene3a (II) m sxemesa (III), memm (1),
HaOJII0JICHUE W OMHMCAHUE MPOIECCOB OKPANTMBAHUS TJIAMEHU MOHAMU HATPUSI, KaJIHs
W Kambmus (BO3MOXHO  HCIIOJIb30BaHWE  BUIEOMATEPHATIOB), HCCIICIOBAHUE
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aM(pOTEpHBIX CBOWCTB THUAPOKCHUIA ATIOMHUHHUA W THAPOKCHUIA IIMHKA, pEIICHHE
SKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe « BakHelmme MeTauibl U UX COCTHHEHUS».

XuMusl M OKpPYKAKIIAas cpeaa

BemectBa u marepuanbl B NOBCEIHEBHOM JKM3HM 4YeJOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. [lepBas momomib mpu
XUMHUYECKUX 0XKOTaxX U OTPABICHUSX.

XUMHYECKOE 3arpsA3HEHHE OKpyXarolel cpeasl (mpeaenbHas IOMyCTUMAas
KOHIleHTpanus BemectB, nainee — [IJIK). Poap Xumuu B pemieHUHd SKOJOTHYECKUX
mpooeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHEe O0pa3l0oB MaTepHaNOB (CTEKJIO, CIUIABbl METAJJIOB, MOJUMEPHBIC
MaTepualbl).

Mesxcnpeomemmnule ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d NpU HM3YYEHHH XHUMUU B 9 Kiacce
OCYIICCTBIISIETCS] YepPEe3 MCIOIH30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH,
TaK Y MOHSTHUH, SABJISIIOIIUXCS CUCTEMHBIMU JJIsI OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHITHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaiW3, CHUHTE3, KiIaccuuKalus, TEePUOAUIHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE, MAPHUKOBBIN 3P (DEKT,
TEXHOJIOTUs, MATEPHUAJIBI.

®usuka: MaTepusi, aToOM, 3JIEKTPOH, MMPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
PaIHOaKTUBHOCTb, MOJIEKYJIA, JIIEKTPUUYECKHUH 3apsif], TPOBOJHUKH, MTOTYyTPOBOAHUKH,
TUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEN0, OO0BEM, arperaTHOE COCTOSIHUE
BEILIECTBA, Tra3, PACTBOP, PAacCTBOPUMOCTb, KPHUCTAJIMYECKas PELIETKA, CIUIABHI,
(U3MYeCcKre BEIMYUHBI, €IUHULIBI U3MEPEHUS, KOCMHUUECKOE MPOCTPAHCTBO, TIJIAHETHI,
3BE31b61, CoMHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, HSKOCHCTEMA, MHHEPAIbHBIC
yA00pEeHHUs, MUKPOSJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaJbl, TOPHBIE MOPOJIbI, MOJIE3HbIE
HCKOIIaeMbI€, TOIJIMBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHUA ITPOTPAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  PE3yNbTaThl OCBOCHHUS MPOTPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHUsl JOCTHTAIOTCSI B XOJ¢ OOy4YeHUS XHUMHU B EIUHCTBE Y4YeOHOU U
BOCIIUTATENIBHOW JIEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCHUCKHUMU
COIIMOKYJIbTYPHBIMA W JAYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTAMH, TMPUHITBIMU B
oOlIecTBe TMpaBWIaMH M HOPMaMH TIOBEACHHS U CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHHUSI, CAMOPA3BUTHS U COITMATU3AIUN 00yJarOIIUXCSI.

JInuHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTD oOy4Jarommxcs
PYKOBOACTBOBATHCSI CUCTEMOU MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMHI U paclIupEHue
OMbITA JIEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuOTHYECKOr0 BOCIIUTAHUS

EHHOCTHOT'O OTHOUIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAy4YHOMY HACJEIWI0, TMOHMMaHUs 3HAYCHUS XHUMHUYECKOM HAyKh B IKU3HH
COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAAECTh JIOCTOBEpHON wHH(pOpMaimeit o
NEPEAOBBIX JOCTHXKEHUSIX M OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XUMHUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTRA;

2) rpa’KIAHCKOr0 BOCIIMTAHMS:

IOPEJICTaBIEHUs O COLMAJIbHBIX HOpPMax M MpaBWIAX MEKIMYHOCTHBIX
OTHOUIEHUM B KOJUIEKTMBE, KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NI0JIE3HOM, Y4eOHOMCCIIEe10BaTEIbCKOM, TBOPUECKOW U JPYTUX BUJAX JEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM J€ATEIbHOCTH IIPU BBIIIOJHEHUHN YUEOHBIX,
[O3HABAaTEIbHBIX 3a7a4, BBIINOJHEHUH XHMHUYECKHX HKCIIEPUMEHTOB, CO3/1aHUU
y4€OHBIX MMPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAaHUIO U B3aUMOIIOMOIIM B IIpoLiecce
9TOM y4eOHOH NEATEeNbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE MOBENECHHUE U MOCTYIKU
CBOMX TOBAPHUIIEH C MO3UIIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
NOCIIECTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHUYECKNE IPEACTABICHUS O BEIIECTBE M XHMHYECKOM pPEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOIINE OCHOBY
JUIsL TIOHUMaHUSl CYIIHOCTH HAYyYHOW KAapTHUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOBI, B3aNMOCBS3SX YEJIOBEKA C IPUPOJHOM CPEIOH,
O pOJIM XMMHH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HAlPABICHHBIC HA IIOJYyYEHHE HOBBIX 3HAHUM II0
XUMHUHU, HEOOXOIUMBIC JJIsi OOBSICHEHHsS HAOIIOAAaEMbIX TMPOIECCOB U SBJICHUH,
M03HABATEIbHOM, HHPOPMALIMOHHON 1 YUTATEIIbCKOU KYJIbTYPbl, B TOM UHCJIE HABBIKOB
CaMOCTOSITEJIbHOM palboThl € Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEpaTypoil,
JOCTYIHBIMH TEXHUYECKUMU CPEICTBAMHU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;
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MHTEpeC K OOY4YeHWI0 M TMO3HAHWIO, JIOO03HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMOOOpa30BaHUI0, IPOSKTHOM U MCCIIEOBATEIbCKON NeATEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTU U YPOBHS 00yUYEeHHs B JalbHEUIIEM;

4) popmupoBaHus KyJbTYPhI 310POBbS:

OCO3HAHME IIEHHOCTH >KH3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3JIOPOBBIN 00pa3 »WU3HMU, OCO3HAHHWE TIOCIHEACTBUN U HEMPUSITHE
BPEAHBIX  MPUBBIYEK  (YMOTpeOJEeHHs  amKorojs, HapKOTHUKOB,  KypeHHs),
HEO0OXOIMMOCTH COOTIOACHUS MPaBUil 0€30MaCHOCTH MPHU OOPAIIEHUH ¢ XUMUYECKUMHU
BEIIIECTBAMU B OBITY U peabHOU KU3HH;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTHUUECKOMY HM3yYEeHHIO Mpodeccuil U TpyAa pa3IudHOro poja,
yBa)XCHHUE K TPYAY U pe3yJbTaTaM TPYIOBOW JEATEIHLHOCTH, B TOM YHCJIC HA OCHOBE
MPUMEHEHHS TIPEIMETHBIX 3HAHWH 10 XMMHUHU, OCO3HAHHBIN BHIOOP MHIWBHIYATbHOU
TPACKTOPUM TPOJOJDKEHUST O00pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOINECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIENTHON
npodecCHOHANBHON JEATEILHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHUH, TOTOBHOCTH
aJanTHPOBATHCA B MPOQECCHOHATLHON Cpefie;

6) 3K0JI0rM4eCKOro BOCIIMTAHUS

AKOJIOTHYECKH 11eJIECO00pa3HOe OTHOIICHHUE K IPUPO/IE KaK HCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMS, TOHUMaHWE LIEHHOCTU 3JI0POBOTO U OE€30MacHOI0
oOpaza >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTU COOJIOJIEHHs] MpaBuil 0€30MacHOro
MOBEJICHUS MPU padOTe C BEMIECTBAMHU, a TAK)KE B CUTYalMAX, YTPOXKAIOIINX 3I0POBBIO
U JKU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJy4YaeMble MPU W3YUYECHHH XUMHH, IS
pelieHus 3a7ay, CBSI3aHHBIX C OKPYXAIOIIEeH MPUPOIHON CpeoH, IS MOBBIIICHUS
YPOBHSI  JKOJIOTMYECKOW  KyJbTYpbl,  OCO3HAaHHA  IJIOOAJBLHOIO  XapakTepa
9KOJIOTUYECKUX TpoOJieM M MyTed HMX PEIICHHS IOCPEACTBOM METOJOB XUMUH,
9KOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBAaTHCS UM B IO3HABATEILHOM,
KOMMYHUKATHUBHON U COLIMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pPE3yJIbTATOB BBIACISIOT 3HAYUMBbIE IS
(dhopMHUpOBaHUS MHPOBO33PEHUS OOIICHAYYHBIC TOHITHUS (3aKOH, TEOPHsl, TPHUHIIHII,
runoresa, paxr, cucrema, mpouecc, IKCIEPUMEHT U IPYTOe.), KOTOPBIE UCTIONb3YIOTCS
B €CTECTBEHHO-HAYUHbIX YUE€OHBIX NMPEIMETAX U MO3BOJIAIOT HA OCHOBE 3HAHUH U3 ITUX
peaMeToB (popMHUpPOBATH MPEJCTABICHUE O LEJIOCTHOM Hay4yHOM KapTHHE MUpa, U
yHUBEpCaJIbHble  yueOHble JeHCTBUS  (TO3HaBaTelbHbIE, KOMMYHHKATHUBHBIC,
pEryJIsTUBHBIE), KOTOpble  oOecrneyuBalOT  (QOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO U OCYILECTBICHUIO YUeOHOM 1eITeIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEPcaJbHbIEe YUueOHbIe AeiicTBUS

Ba3oBble Jjoruueckue AeiicTBUA:
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YMEHUS UCTIONB30BATh MPUEMBI JIOTHYECKOTO MBIIIICHUS TP OCBOSHUU 3HAHMA:
PacKpBIBaTh CMBICT XUMHUYECKUX TMOHSATUN (BBIIEIATH MX XapaKTepHBIE MPU3HAKH,
yCTaHaBIMBATh B3aWMOCBS3b C APYTHUMH TOHSATHSMH), UCIONH30BATh TMOHATHUS IS
O0O0BSICHEHHUS OTIEIbHBIX (DAKTOB U SIBICHUI, BRIOUPATh OCHOBAHUSA M KPUTEPHUH IS
KJacCU(UKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX pPEaKUWW, YCTaHABIUBATH
MIPUYUHHO-CIICJICTBEHHBIE CBS3U MEXIY OOBEKTaMU M3yYEHHUs, CTPOUTH JIOTUUYECKUE
paccykaeHusi (MHAYKTUBHBIC, NEAyKTUBHBIC, IO aHAJIOTHH), JeJaTh BBIBOJIBI U
3aKIIIOYCHHUS,;

yMEHHE TPUMEHSATh B IMIpollecce TIO3HAHUS TMOHATUSA (TMpPEAMETHBIE W
MeTarnpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, WUCIONb3yeMble B XHMHH,
MpeoO0pa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUU MOJCIbHBIC TPEICTABICHUS —
XUMHYECKUN 3HAaK (CHMBOJ DJJEMEHTa), XuMudeckas (opmyna W ypaBHEHHE
XUMHYECKOU PEakIuy — MU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 331a4, C Y4ETOM ITUX
MOJICTIbHBIX TMPEACTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYCCKUX PEAKIUM, BBISBISATH
o0mIue 3aKOHOMEPHOCTH, MPUYMHHO-CICIICTBCHHBIC CBS3M W TPOTUBOPEUUs B
U3y4aeMbIX MPOIECcaxX U SBICHUAX.

Ba3oBble ucciiegoBare/ibcKkue 1elCTBUS:

YMEHHE HCIOJIb30BaTh IIOCTABJICHHBIC BOMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAaK)KE B KaYECTBE OCHOBBI JUIsl (JOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE
NPaBUIILHOCTHU BBICKA3bIBAEMBIX CYXKICHHIA;

npuoOpeTeHre OmbITa M0 IJIAHUPOBAHWIO, OPraHM3alMM U TMPOBEACHUIO
YUEHHUYECKHX OKCIIEPUMEHTOB, YyMEHHE HaOionaTh 3a XOJOM  Ipoliecca,
CaMOCTOSTEILHO MPOTHO3UPOBATH €r0 pPe3yibTaT, (OPMYyITUPOBAaTH OOOOIICHUS U
BBIBOZIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIMbITA, UCCIEAOBAHUS, COCTABISATh OTUYET O
npojenaHHon pabore.

Pa6Gora ¢ undopmanueii:

yMEHUE BbIOMpaTh, AaHATU3UPOBATh U HWHTEPIPETHPOBATH HH(OPMALIUIO
pa3IMYHBIX BHIOB U (OPM MPEACTABICHHS, MOIyYaeMyl0 W3 Pa3HBIX HCTOUYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUECKOTO COAEpKaHus, CIIPABOYHBIE MTOCOOUS,
pecypcol MIHTepHEeTa), KpUTUYECKHU OIIEHUBATh IMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO
HH(pOpPMaIIHIO;

yMEHHE NPUMEHSATh pa3MyHble METOJAbl W 3alpoChl MpPHU MOHCKE U O0TOOpe
MH(OPMALIK U COOTBETCTBYIOIIMX IaHHBIX, HEOOXOIUMBIX JJIs BBIMOJIHEHUS Y4eOHbIX
U TO3HaBaTEeNbHBIX 3a7a4 ONPENENIEHHOIO THIIA, MPUOOpPETEHHE OIbITa B 00JaCTH
WCIOJIb30BaHUSI ~ MH(POPMALMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHH, OBJaJCHHE
KyJIbTYpOll ~ aKTHBHOTO  MHCINOJb30BAaHUSA  PA3IMYHBIX  IOMCKOBBIX  CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpeACcTaBiIeHUs HHPOpMaLUU U
WUTIOCTPUPOBATH PELIaeMbI€ 3a/1a4l HECIOKHBIMHU CXEMaMH, AMarpaMMaMu, IpyTUMH
dbopmamu rpapuKy U ©X KOMOUHALIUSAMY;
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YMEHHE HCMIOJB30BaTh W aAHAIM3UPOBATh B TMporecce Yy4eOHOH U
HCCJIeIOBATEIbCKON JIEATEIbHOCTH HH(POPMAIMIO O BIUSHUUA TPOMBIIUICHHOCTH,
CEJIbCKOTO XO341CTBa U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIICH MPUPOTHOM CPEIbI.

KoMMmyHuKAaTHBHBIE YyHUBEpPCAJIbHbIE YUeOHbIE NeliCTBHA:

yMEHUS 337aBaTh BOIMPOCHI (B X0Ae Auanora u (WiM) IUCKYCCUHU) MO CYLIECTBY
o0cyxmaeMoi TeMbl, (POPMyYITHUPOBATH CBOM MPEAJIOKEHHS OTHOCUTEIHEHO BBITIOJTHEHUS
MPEIIOKEHHOW 3a/1a4U;

YMEHHS TIPEJICTABIATH MOTYUYCHHBIC PE3YIbTAaThl TO3HABATEILHOUN I€ATETLHOCTH
B YCTHBIX M MHUCHMEHHBIX TEKCTaX; JENaTh MPE3CHTAIMIO PE3YIbTAaTOB BBHITIOJHEHUS
XUMHUYECKOTO JKCIICPUMEHTA (J1a00paTOPHOTO OIbITa, JAa00OpaTOpHOW paboOTHI IO
WCCJICIOBAaHUIO CBOMCTB BEIIECTB, yUeOHOTO TIPOEKTA);

YMEHHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOMU
MO3HABATEILHON U MCCIEAOBATEIbCKON JACSITEIBHOCTH MPU PEHICHUH BO3HUKAIOITUX
mpo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHMSI MO3UIINHA (00CYKICHMS,
OOMEH MHCHHSIMH, «MO3TOBBIE IITYPMBI», KOOPAHWHAIMS COBMECTHBIX JCHCTBUM,
OTIpeJICIICHNE KPUTEPHUEB TI0 OIIEHKE KaueCTBa BBHIIIOJIHEHHON paOOThI U APYTHE).

PeryisiTuBHbIEe YyHUBEpPCAJIbHbIE YUeOHbIE TelCTBUA:

YMEHHE CaMOCTOSITEIbHO OIpPEAeNsATh IeNu JACATENbHOCTH, IUIAHUPOBATH,
OCYIICCTBIISITh, KOHTPOJUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NEATENbHOCTh, BbIOMpaTh Haubosiee 3(PGEeKTUBHBIE CIIOCOOBI pelIeHUs Y4eOHBIX U
NO3HABaTENbHBIX 337a4, CaMOCTOATEIbHO COCTAaBJIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIN QJITOPUTM JE€HCTBUI MTPU BBINIOJHEHUH 3a1aHUN ¢ YYETOM MOTYUYEHUS
HOBBIX 3HAaHHMH 00 M3ydyaeMbIX OOBEKTaX — BEILIECTBAX M PEAKLUSAX, OLEHUBATH
COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBICHHOMN LI€JU, YMEHUE UCII0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJaHUM.

NNPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yJIbTaTOB IO OCBOCHUIO 0053aTEILHOTIO COJIEP KAHMS,
YCTaHOBJIEHHOT'O TaHHOH (enepanbHON paboyeil mporpaMMoii, BEIAEIISIOT: OCBOCHHBIE
00y4aroIMMHCS HayYHbIE€ 3HAHMSI, YMEHUS U CIIOCOOBI JEHCTBUMN, BUIBI JEATEIHHOCTH
0 MOJIYYEHHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETALNU, TPEOOPa30BAHUIO U TPUMEHEHHUIO
B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSIX.

K xonny oOydenus B 8 kiacce mnpeaMeTHble pe3yjbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUI:

e PACKpBIBaTh CMBICII OCHOBHBIX XHUMHYECKUX IOHSATHUH: aTOM, MOJEKyJa,
XUMHYECKUN 3JEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMEChH
(omHOpOAHAS M HEOAHOPOJIHASA), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BeEIlecTBa, MOJIb, MOJISIpHas Macca,
MaccoBasi J0Js XMMHYECKOTO 3JIEMEHTa B COEJUWHEHUHU, MOJSPHBIA 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHMS, XMMHUECKas peakuus, KIacCU(PUKalUUi peaKkuil: peakiuu

COCAMHCHHUA, pCaKIUN PA3JIOKCHHA, PCAKIUHN 3aMCIICHUA, PCAKIINHN O6M€Ha,
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9K30- U DHIOTEPMHUUECKHE PEaKIINH, TEeIJI0BOM 3((PEKT peakiuu, ssapo aToma,
ANIEKTPOHHBIN CIOW aToMa, aTOMHas OpOUTallb, paguyC aToMa, XUMUYECKAs
CBsI3b, MOJSIPHAS M HEMOJIIpHAs KOBAJICHTHAs CBs3b, MOHHAs CBSA3b, WOH,
KaTMOH, aHHMOH, pacTBOp, MaccoBas JIOJds BemecTBa (MPOIEHTHAs
KOHIICHTPAILIMs1) B pACTBOPE;
WUTIOCTPUPOBATh  B3aWMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATUH U
MPUMEHSTH TH MOHSATHUSA MIPU ONKMCAHUH BEIIECTB U UX MPEBPAICHHI;
MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIEHUS (POPMYJT BEIIECTB U
YPaBHEHUN XMMHUYECKUX PEAKLINI;
OTIPEIENISITh BaJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCAUHEHUSX,
CTENIEHb OKUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJICIKHOCTD
BCIIECTB K OMNpeAeAEHHOMY KIIacCy COCIMHCHUH 1o ¢opMmyaaM, BHJ
XUMHYECKOU CBSI3M (KOBAJICHTHAS M HOHHAS ) B HEOPTAaHHMUECKHUX COSAMHEHUSX;
packpbiBaTh cMmbici [lepuoanueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh TOHWMAHHE TEPHOJUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT WX MojoxkeHus B l[lepmoamueckoii cucreme,
3aKOHOB COXpaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYCHHsI, 3aKOHA ABOTAIPO;
OIMMHCHIBATH U XapaKTepU30BaTh TabIMuHy0 ¢hopmy [leproandeckoii CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: pa3jiuyaTh MOHATHUS «IJaBHas mnoarpynna (A-
rpyImna)» u «mnooounas noarpymma (b-rpymnma)», Maiabie U 00JIbIINUE TEPUOIbI,
COOTHOCUTH 00O3HauYeHUs, KOTOpble MMeroTcss B Tabnuue «llepuonnueckas
cuctema Xxumuueckux osnemeHtoB J[. M. MenzaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEepUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsan Aapa, oOlee YUCIo 3JIEKTPOHOB U pACIPEEICHUE UX 110 ANEKTPOHHBIM
CI0SIM);
KJacCU(UUUPOBaTh XUMHUYECKHE 3JIEMEHTBl, HEOPraHWYECKHUE BEIIECTBaA,
XUMHUYECKUE peakuuu (M0 YUCIy M COCTaBy YYacTBYIOUIMX B PpEaKIUH
BEIIECTB, M0 TEMI0BOMY 3P heKTy);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOWCTBAa BEIIECTB
pa3IUYHBIX KJIAcCOB, MOATBEPKJas OMUCAHUE NPUMEpPAMU MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;
IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALICHHUI B pa3IUYHbIX
YCIIOBUSIX;
BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XHMHMYECKOrO »3JieMeHTa 1Mo (opMyJe COEAUHEHMUS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO
XMMHUYECKOU pEaKInu;
MPUMEHSITh OCHOBHBIE ONEpPAllMU MBICIUTEIBHONU AESITENIbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEeMAaTH3aluio, KiacChu(pUKAIUIO,
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BBISIBJICHUE TPUYUHHO-CIICJICTBCHHBIX CBSI3¢H — [UUIsl HW3Y4YEHUS CBOWCTB
BEIIECTB U XUMUYECKHUX PEaKINi, €CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HAOIIO/IEHNE, W3MEPEHHEe, MOJCIUPOBAHUE, DKCIEPUMEHT (pEaIbHBIN U
MBICJICHHBIH);

CJICJIOBATh MPABWJIAM IIOJIb30BAHUS XUMUYECKOW MOCYIOU U JTAOOPATOPHBIM
o0opyZoBaHHEM, a TakXKe TMpaBWIaM OOpallleHusi C BEHIECTBAMH B
COOTBETCTBHH C HHCTPYKITUSIMHU IO BBITIOJTHEHHIO JTa00PaTOPHBIX XUMHYECKHX
OTIBITOB MO TOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJIA H
KHUCJIOPOJIa), TPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MaccoBOU Joneit
pacTBOPEHHOTO  BENICCTBA, IUTAHUPOBATH H  MPOBOJAWTH XUMHUYCCKHE
AKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C TOMOIIIBIO
WHANKATOPOB (JIakmyc, (heHoNpTaNeuH, METUIIOPAHK U IPYTHUE).

K xonmy obydenus B 9 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PAacKpBIBaTh CMbBICII OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUHN DJIEMEHT,
aToM, MOJIEKyJa, HOH, KAaTUOH, AaHWOH, NPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIICHHS,
XUMHYECKas peakiys, XUMUUYECKasi CBA3b, TEIUIOBON d(D(PEeKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJIUTHI, HEBJICKTPOJIUTHI,
ANEKTPOIUTHYECKAs] TUCCOLMALMS, PEAKIMM MOHHOIO 0OMeHa, KaTalu3aTop,
XMMHYECKOE  paBHOBeCHE, oOOparuMmble U  HeoOpaTUMbIE  peakLuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU, OKACIUTEIb, BOCCTAHOBUTEIIb,
OKHUCJICHUE W BOCCTAHOBJIEHUE, AJUIOTPOINHUs, aM(OTEPHOCTh, XUMUYECKAs
CBs3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKasi), KPUCTAJUINUECKAsl pelIETKa,
KOPpO3HUsl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW PEAKLMH, MPEAEIBHO
nonyctumast konnentpauus [1JIK BemecTsa;

WUIIOCTPUPOBATh  B3aUMOCBA3b  OCHOBHBIX XMMHYECKHX IIOHATHH W
IPUMEHSATH 3TH IOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPAILECHU;
UCIIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJI1 COCTaBJIEHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLINH;

ONPEAEIATh BAJCHTHOCTb U CTENEHb OKUCICHUS XMMUYECKUX DJIEMEHTOB B
COCAMHEHUAX  Pa3IM4YHOIO  COCTaBa, IPUHAIJIEKHOCTH  BELIECTB K
ONpeeNIEHHOMY KJIacCy COeAMHEHUI 1Mo ¢opmMyiaM, BUJ XUMUUYECKON CBS3H
(KoBaJIeHTHasl, MOHHAs, METAJUIMYECKasi) B HEOPTraHUYECKUX COCAMHEHUSX,
3aps] MOHA MO0 XUMHUYECKOU (opMyJie, XapakTep Cpelibl B BOJHBIX PACTBOPax
HEOPraHWYECKUX COCIMHEHUN, TUIT KPUCTAININYECKON PEIIETKA KOHKPETHOIO
BEILIECTBA;

packpbiBaTh cmbica Ilepunommueckoro 3akona J[. W. Menneneesa u
JNEMOHCTPUPOBATh €ro IIOHMMAaHUE: OIMCHIBATh M  XAPAKTEPU30BATh
Tabnmnunyio opmy Ilepuoguueckoil CUCTEMBl XMMHYECKHX 3JIEMEHTOB:

pasnuyaTh TMOHATUS «IJaBHas mnoarpynna (A-rpymma)» U «mnodoyHas
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noarpynmna (b-rpynma)», Mansle u OonblMe TEPHOIBI, COOTHOCUTH
0003HaYeHUs, KOTOPhIE UMEIOTCS B MEPUOANIECKON TaOIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB H
3apsn sapa, o01ee YucIo 3JIEKTPOHOB U PACTIPEIEIICHUE UX TI0 AIEKTPOHHBIM
CJI0sIM), OOBACHSTH O0IIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB JIEMEHTOB
U UX COCIMHEHUU B Tpeferax MalblX MEePHUOJOB M TIABHBIX MOATPYII C
y4€TOM CTPOEHUS UX aTOMOB;

KJacCU(UIUPOBATh XUMHUYECKHE DJEMEHTHI, HEOPraHMYECKHE BEIIeCTBa,
XUMHYECKUE peakuuu (MO YUCITYy M COCTaBy YUYacTBYIOIIMX B PEaKIUU
BCIIECTB, 1O TEIIOBOMY 3((deKTy, M0 HW3MEHCHHIO CTCICHEH OKHCICHUS
XUMHUUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME U Cchenuduueckue XUMHYECKHE
CBOICTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOJITBEPK/Aasi OMTMCAHUE TPUMEPAMHU
MOJICKYJISIPHBIX M HMOHHBIX YPAaBHCHHA COOTBETCTBYIOMIMX XHMHYECKUX
peaKkiuu;

COCTaBIIATh YPABHEHHUS JICKTPOIUTUICCKON TUCCOIMAIIMHN KUCIIOT, MIEI0YCH
W COJICH, TIOJHBIC M COKpAIICHHBIE YpaBHEHHUS peakluid MOHHOTO OOMEHa,
yYpaBHEHHSI PEAKITUH, TOATBEPKIAIONINX CYIIIECTBOBAHNE FT€HETUIECKOM CBS3U
MEX/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OalaHca 3TUX PeaKIuii;
MPOTHO3UPOBATH CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTU TMPOTEKAHUS XUMHUYECKHX TMPEBPAICHUN B Pa3IUYHBIX
YCIJIOBHSIX;

BBIYHCIISITh OTHOCUTEJILHYIO MOJICKYJISIPHYIO M MOJISPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJII0O XHMHUYECKOTO »dJeMeHTa 10 (opMyse coeauHeHus,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOU peaKilnu;

coOJiro1aTh MpaBuja MOJIb30BAHUS XMMHUYECKON MOCY/ION M 1abopaTOpHBIM
000pyI0BaHHEM, a TAK)KE IPaBUiia OOpAILEHNUs C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKUUSMU O BBIIOJHEHUIO J1a0OPaTOPHBIX XUMUYECKUX OIBITOB IO
MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMMAKA U YTJIEKUCIOTO
rasa);

IPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE KAaUeCTBEHHBI COCTaB PA3IMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MYyTEM XJOpUI-, OpOMHUA-, HOAWI-,
kapOoHat-, (Qocdar-, cunukar-, cyiabpar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHMSI M HMOHBl HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHMYECKHUX BEILECTB;

OPUMEHSTh OCHOBHBIE OINEpAlMU MBICIUTEIbHON NIEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, O00OOIICHNE, CHCTEMATH3aIlUI0, BBISBICHUE MPUYHHHO-

CJIICACTBCHHBIX CBSI3EM — IJIA U3YYCHUA CBOMCTB BECIICCTB N XHMMHUYCCKHUX
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peakuui, eCTEeCTBEHHO-HAy4YHbIe METOABl TMO3HAHUA — HaOIIOACHHE,
M3MepeHne, MOJICTUPOBAHNE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIHN).
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TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanuecTBo 4acoB
No HaumeHnoBaHue pasiesoB u DJIeKTpoHHbIe (LU pPOBbIE)
KonTpoJbHble IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejbHbI€e pecypchl
padoThI padoThI
Paznen 1. [lepBoHayajibHble XUMHYECKHE MOHATHS
Xumust — BakHas 00J1acTh
€CTECTBO3HA
1.1 TECTBO3H HUH T 5 2 https://m.eds00.1u/YNVIX660G
MIPAKTHYECKOM IS TENIbHOCTH
YeJI0BEKA
BemecTBa 1 xXumMuueckue
1.2 Ul 15 1 https://m.eds00.:u/ONNXR1VF0
peaxumn
Uroro no pazneny 20
Paznen 2. Baxkneiinmue npeacraBuTe/ i HEOPraHMYECKUX BellleCTB
Bosayx. Kucnopon. ITo e
2.1 AYX. RHCIOpOR T 6 https://m.eds00.:u/D5BORTY30
00 okcHgax
Bonopox. I1lo € 0 KHCJIOTa
2.2 AopolL HATHE O TeoTax 8 1 https://m.edsoo0.ru/5D61JZ6PS
H COJIIX
Boga. Pactsopsl. Ilonsitre 00
2.3 a p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAaHHUAX
OCHOBHBIE KJIaCChI
2.4 . 11 1 1 https://m.eds0o0.ru/OTSASMOWT
HEOPraHUYECKUX COCTUHECHHI
Uroro no pazneny 30

Pa3nen 3. llepuonnueckuii 3axon u [lepnoauyeckas cucrema xumudeckux 3ieMeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuuyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBHTEIbHbIC PEAKIIUH
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ITepuoauueckuit 3aK0H U
[Tepunonnueckas cucrema

3.1 7 https://m.edsoo.ru/TCBJBVWFZ
XHUMHYECKUX dieMenToB JI. 1.
MenneneeBa. CTpoeHue aToma
XuMHJecKas CBsI3b.
3.2 OKuCIUTENHHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTAaHOBUTEJIBHBIE PEAKIIUU
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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9 KUIACC

KonuyecrBo 4yacos
No HaumeHoBaHue pa3/iesioB U TeM DJIeKTpoHHbIe (LU pPOBbIE)
Kontpoabnsie | IIpakTnueckue
n/n NporpamMmmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. BeiecTBo M XMUMHYeCKHE peaKIMU
[ToBTOpenwue n yriayoieHne 3HaHUHA
1.1 P yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3zesioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX
1.2 . 4 https://m.edsoo.ru/AFN4ALWG7U
peakuuit
DNEKTPONUTHYECKAS TUCCOLALHS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHYECKUE PEAKIINU B PACTBOPAX
Uroro no pazneny 17
Pa3nen 2. Hemera/uibl M MX cOeAUHEHUSI
OOm1as xapakTeprCTUKA XUMHUECKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F7001
snemeHTOB VIIA-rpymmel. ["anorens:
OO0m1as xapakTepuCTUKA XUMHUECKHX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHMS
OO0m1as xapakTepuCTUKA XUMHUECKUX
2.3 anemMeHTOB VA-rpynmbsl. A30T, hocdop u ux 7 1 https://m.eds00.ru/VOXDOUX2S
COEIMHEHUS
OO0m1as xapakTepuCTUKAa XUMHUECKIX
2.4 anemeHTOB [VA-rpynmel. Yraepoa u 8 1 2 https://m.edsoo0.ru/JPJI200VIX
KPEMHHI 1 UX COEAMHEHUS
Wroro no pazneny 25

Paznea 3.

MeTajLibl 1 UX CocINHCHUA




3.1 OO01ue cBoiicTBa METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxknelme MeTaibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQWI9HZI
Uroro no pazneny 20
Paznen 4. Xumusi v okpy:kaomas cpeaa
4.1 BemiectBa 1 Matepuaibsl B )KU3HU YEJIOBEKa 3 https://m.edsoo.rt/TENBWEF7Y
Uroro no pazneny 3
PeszepBHoe Bpems 3 https://m.edsoo.ru/FY5SRY75R9
OBILEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
No Hdara DJIeKTPOHHBIEe LU (POBLIE
Tema ypoka Kontpoabnsie | IlpakTudyeckue
n/n Bcero U3y4eHUsi  o0pa3oBaTebHbIE pecypchl
padoThI padoThI
[Ipenmer xumuu. Pons xumuu B
1 pell 1 https://m.edsoo.ru/L62DS2CZR
JKU3HM yesoBeka. Tena u BelecTsa
[lonsiTre 0 MeToIaX MO3HAHUS B
2 A 1 https://m.edsoo.ru/9ZJAEW050
XUMHUH
IIpaktuueckas padota Ne 1
«IIpaBmna paboThI B Taboparopuu 1
3 . 1 https://m.edsoo.ru/L5SEW4353D
npuéMBbl OOpaIeHus ¢
1ab0paTOpHBIM 000PYTOBAHUEMY
HucTele BEIIECTBA U CMECH.
4 Hl . 1 https://m.edsoo.ru/6TME21FW8
Crioco0wI pa3eneHus cMeceit
[MpakTrueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OYHMCTKH OBAPEHHOW COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XHMUYECKHE 3JIEMEHThI. 3HAKH
7 1 https://m.edsoo.ru/AH3D4DNAX
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB
IIpocTeie U ClOKHBIE BEIIECTBA 1 https://m.edsoo.ru/DXJBSTJI95
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 https://m.edsoo.ru/IMOBI3QZ5
3aKOH MTOCTOSHCTBA COCTaBa
BelIecTB. XUMHUYeckas popmya.
10 B bopmy 1 https://m.edsoo.ru/IMC496FX6

BaneHTHOCTh aTOMOB XUMHUUECKUX
3JICMCHTOB
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11

OTtHocuTeNnbHAs aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHAs
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas qoisi XUMAYECKOr O
3JIEMEHTA B COEIUHEHUU

https://m.edsoo.ru/GHV58QMVE

13

KonunuecrBo BemtectBa. Moib.
Momnsipaast macca

https://m.edsoo.ru/368UNL5Y 2

14

duzndeckne ¥ XUMUUECKHE
SIBJICHUSA. XUMUYecKas pcakuuid

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycnoBus NpoTeKaHUs
XAMHYECKHX PEAKIIUI

https://m.edsoo.ru/N6DVNJIKQ5

16

3aK0H COXPaHEHHS MacChl BELIECTB.
X¥WMUYECKUE YPAaBHEHHU

https://m.edsoo.ru/M8DS4IHVM

17

Brruncnenus Koam4ecTBa, Macchl
BEIIECTBA [10 YPaBHEHUAM
XAMHYECKUX PEAKIINI

https://m.edsoo.ru/LUYQU3EQE

18

Krnaccudukarus XuMAIeCKuX
peakuuii (CoeTMHEeHNs1, pa3I0KeHus,
3aMelIeHHs], 0OMEHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4Y€HBINA-
sHImKIoneauct. O0o0IeHne
CHCTEMAaTH3alHs 3HAHUI

https://m.edsoo.ru/PIWARH3AB

20

KonTponbras padora Nel o teme
«BemiecTBa 1 XUMUYECKHUE PEAKIIIDY

https://m.edsoo.ru/ON62SNERU

21

BOSI[YX — cMmech ra3oB. CocraB
BO3ayXxa. KI/ICJ’IOPOI{ — JJICMCHT U
MIpOCTOC BCUICCTBO. O30H

https://m.edsoo.ru/XONONRNI1P

22

duznyeckre 1 XUMUYECKUE
CBOMCTBa KHCIOpOJa (peaKuu

https://m.edsoo.ru/FBS1JRKMB
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okucnenusi, ropenue). [loustue 00
OKCHJIaX

23

Crnoco0bI MoTy4eHHst KUCIOPO/ia B
1abopaTopru M MPOMBIIIIIEHHOCTH.
[IpumeHeHune kucnopona

https://m.edsoo.ru/VJIWB6A2RD

24

TemnoBoit 3¢ pexT xummuueckoi
peakuuu, MoHsATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMHUECKUX PEaKIUIX

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yroiab U METaH).
3arpsi3HeHHUE BO3/lyXa, CIOCOOBI €ro
MIPEJOTBPALICHUS

https://m.edsoo.ru/USNYSUUW2

26

IIpaktuueckas padora Ne 3 o teme
«[lomyuenune u coOupanue
KHCIIOPO/Ia, U3yYEeHHUE eTO CBOWCTBY

https://m.edsoo.ru/5516UHX3R

27

Bonopox — anemMeHT u mpocToe
BenecTBo. Haxoxxienue B npupoze

https://m.edsoo.ru/WD392ACWB

28

dusnyeckre 1 XUMHYECKUE
cBolicTBa Bojopoa. [Ipumenenue
BOAOpOJA

https://m.edso0.ru/0SZ28459R

29

IlonsiTHE O KMCIIOTaX U COJISX

https:/m.edsoo.ru/TMWNIVC43

30

Croco0bl oTy4eH s BOJOPO/Ia B
nmaboparopuu

https://m.edso0o.ru/CO9TO9UCIP

31

[TpakTrueckas padora Ne 4 o Teme
«[lomyuyenue u coOupanue
BOJIOPOJA, U3YUYEHHUE ETO CBONCTB»

https://m.edso00.ru/SS3IWAX33K

32

MonsipHblii 00bEM ra3oB. 3aKOH
ABorazpo

https://m.edsoo.ru/M3KSO1QDQ
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33

Brruncienus o0béMa, KOJIHUECTBA
BEILIECTBA ra3a M0 €ro N3BECTHOMY
KOJINYECTBY BEIIECTBA UM 00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brruuciesus 006EMOB T'a30B 10
YPaBHEHHIO PEAKIIUMU Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOIIIEHUI ra30B

https://m.edsoo.ru/9TQS8AXABY

35

dusnyeckue 1 XUMHUUYECKHAE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7JAOGFZK4R

36

CocraB ocHoBauuii. [Toustue 00
HHAMKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopna kak pactBopuTens.
HaCBIIIIeHHI)Ie 1 HCHACBIIICHHBIC
pacTtBOpbl. MaccoBast 101 BELECTBA
B pacTBoOpe

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTrueckas padora Ne 5 mo Teme
«IIpuroroBnenue pacTBOPOB C
ONPEACIEHHON MAaCCOBOM JTOJIEN
pacTBOPEHHOTO BEMIECTBA»

https://m.edsoo.ru/WXUKPAUOA

39

KonTponbaas padora Ne2 o teme
«Kwucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/IM7935DRY

40

Oxcuppl: cocTas, Kaccuukamms,
HOMEHKJIaTypa

https://m.edsoo.ru/5STFSJINAY

41

[lomyueHnue 1 XuMUYECKHE CBOICTBA
KHUCJIOTHBIX, OCHOBHBIX U
amM(OTEepHBIX OKCHIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OcHoBaHus: COCTaB,
KJ'IaCCI/I(i)I/IKaLII/IH, HOMCHKJIATypa

https://m.edsoo.ru/5U397HUSC

43

ITonydyenue u XuMHU4ECKUE CBOMCTBA
OCHOBaHHUN

https://m.edsoo.ru/GD9A28ROE
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44

Kucnotsr: cocras, knaccudukarus,
HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

[TonyyeHue u xuMHUECKHE CBOMCTBA
KHUCIIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI MOJTyYEHHsI, XUMUYECKUE
CBOICTBa

https://m.edsoo.ru/JSNUIM9TJ

47

[Ipaktuueckas padora Ne 6.
Pemenne OKCIICPUMCHTAJIbHBIX
3a71a4 110 TeMe «OCHOBHBIE KIIAaCChI
HCOPraHn4CCKuX COelIPIHeHHﬁ»

https://m.edsoo.ru/58D13JF7V

48

FeHeTI/ILIGCKaH CBA3b MC)K,ZIy
KJIaCCaMH HEOPTaHWYECKUX
COeINHEHUN

https://m.edsoo.ru/YDS6ZRE3 1

49

O00011eHNE U CUCTEMATU3aIIHA
3HAHUM

https://m.edsoo.ru/S7TBUOEEYN

50

KonTponbaas padora Ne3 mo teme
"OCHOBHBIE KJ1aCcChI
HEOPraHUYECKUX COeIMHECHU"

https://m.edsoo.ru/AFA7IDULD

51

IepBbIie NONBITKY KIacCUPUKAIIH
XUMHYECKUX 37eMEeHTOB. [loHsATHE O
rpynnax CXoAHbIX 3JIEMEHTOB

https://m.edsoo.ru/COV3ICC214

52

Ilepuoanueckuii 3aK0H U
[Tepuonnueckas cucrema
XUMHUYECKHUX dieMeHToB /I. .
Menneneena

https://m.edsoo.ru/X9FINR3US

53

[lepuoapl, rpynel, HOArPyHIIbI

https://m.edsoo.ru/NOMWWJRXN

54

Crpoenue atomMoB. CocTaB aTOMHBIX
saep. N3otomnsl

https://m.edsoo.ru/IMUDOMRSH
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55

CtpoeHue 37eKTPOHHBIX 000JI0YeK
aToMoB 3J1eMeHTOB [leproanyeckoit
cuctemsl [[. 1. MenneneeBa

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTUKa XMMUYECKOT0
3JIEMEHTA 110 €T0 MOJIOKEHHIO B
Ilepuoanueckoii cucreme [I. U.
MenpeneeBa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuoauueckoro 3akoHa

JUISL pa3BUTHUS HAYKU U TIPAKTHKH. 1.
W. MenpeneeB — yu€Hbli, regaror

U TPaKAaHUH

https://m.edsoo.ru/SZD8XEOOP

58

PesepBHeIit ypok. O600meH e 1
cUCTeMaTHu3aIus 3HaHuH /
Bcepoccuiickas nposepouHas
pabota

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTpomnbaas padora Ned o teme
«Crpoenune aroma. XuUMUYeCKas
cBs13b» / Beepoccuiickas
MpoBepoYHas paboTa

https://m.edsoo.ru/FTIZF99WF

60

DNeKTpOOTPULATEILHOCTh ATOMOB
XUMHYECKUX JIEMEHTOB

https://m.edsoo.ru/HZA110EDS8

61

HMonHas xuMuyeckasi CBA3b

https://m.edsoo.ru/3SY 1RJKVI

62

Kosanentuas noJsIpHast XUMHUYCCKasA
CBA3b

https://m.edsoo.ru/EOL3IMT2AE

63

KosanentHas HCTIOJIIpHAaA
XUMHYCCKas CBA3b

https://m.edsoo.ru/9YVR3FUXI

64

Crerneds OKUCIIEHUS

https://m.edsoo.ru/RA6CVXM66

65

OKHUCIUTENEHO-BOCCTAHOBUTEILHBIE
peakiuu

https://m.edsoo.ru/ZXNCA7DOZ
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66 OKUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/QPS46Z5PU
PeszeprHbIil ypok. O6001ICHHE U
cUcTeMaTu3a 3HAHUM 110 TEME

67 MCTEMATHSALHA SHARMH TIO TEM 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenue aroma. XuMHYECKast
CBSA3b»
PesepBurlil ypok. O0001IEHIE

68 p M \1'11 1 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMATH3alMA 3HAHUH

OBILIEE KOJIMYECTBO HACOB I10 68

[MPOI'PAMME
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9 KUIACC

Ne
n/n

Tema ypoka

KoandecTBo yacoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHUst

DJIeKTPOHHBIE H(POBHIE
o0pa3oBaTe/IbHbIE PeCypChl

[leproanueckuil 3aK0H.
Ilepuoanueckas cucreMa
XHUMHYECKUX djeMenToB JI. 1.
MenpeneeBa

https://m.edsoo.ru/ECRKA9OAY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX JIEMEHTOB
MIEPBBIX TPEX NIEPUOLIOB

https://m.edsoo.ru/GNJPEROFB

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

https://m.edsoo.ru/WTOIWRA2Q

Buasl xXuMrueckou CBSI3U M THUIIEI
KPUCTAIUIMYECKUX PEMIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTpomnbras padora Nel mo teme
«IloBTOpenue u yriryonenue
3HAaHUI OCHOBHBIX Pa3/IeJIOB Kypca
8 kacca»

https://m.edsoo.ru/J4X87ZN212

Knaccugukanust XumMuyeckux
peaxkuuii Mo pa3InyHbIM IPU3HAKAM

https://m.edsoo.ru/X8XAE7E2J

IToHsITHE O CKOPOCTH XUMUYECKOU
peakuuu. [ToHATHE O TOMOTEHHBIX U
TFeTEPOTeHHBIX PEAKIUSIX

https://m.eds00.ru/6 VLXCYY 7N

IloHsiTHE O XUMHUUECKOM
PaBHOBCCHUMU. cDaKTopLI, BJIMAIOIIMEC
Ha CKOPOCTh XUMHUYECKOMH peakunuu
X ITOJIOKCHUEC XUMHUYCCKOI'O
PaBHOBECHUA

https://m.edsoo.ru/H4FH7NZNM
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OKHUCIIUTENBLHO-
BOCCTAHOBUTCIIbHBIC peaKL[I/II/I

https://m.edso0.ru/648V11026

10

Teopus 371eKTPOTUTUUECKOM
muccounanyuy. CuibHble U c1a0ble
DJIEKTPOJIUTEI

https://m.edsoo.ru/2KCYCLZ16

11

Honnble ypaBHEHMs peakuuil

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MIPEJICTABICHUN
00 2JIEKTPOTUTHYECKOM
JUCCOLUALIII

https://m.edsoo.ru/SHH81 Y VXI

13

XUMHUYECKHE CBOMCTBA COJIEeH B
CBETE MpeACTaBICHUH 00
3JIEKTPOJIUTUYECKOHN AUCCOLUALINN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTue o ruaponuse conei

https://m.edsoo.ru/9JFRAVESW

15

O00011eHNE U CHUCTEMATU3aIIHNA
3HAHUM

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTrueckas padora Ne 1.
«Pemenne sxcriepuMeHTaTBHBIX
3amawy

https://m.edsoo.ru/7VXTFHIT4

17

KonTponbaas padora Ne2 mo teme
«DAEKTPOTUTHUECKAS
arcconranysl. XMuMHUECKHe
peaKkuuu B pacTBOPax»

https://m.edsoo.ru/9RKLZDNUX

18

OO0u1as XxapaKTepHCTUKA TaJIOT€HOB.

XUMHYECKUE CBOKCTBA HA IPUMEPE
XJopa

https://m.edsoo.ru/NNYKYZF12

19

Xnopoojopoa. CossiHast KUCIIOTa,
XUMHUYECKHE CBOMCTBA, TTOJyUCHHE,
MIPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M
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20

[IpaxTrueckas padora Ne 2 mo Teme
«ITonmyueHue coNSIHOW KUCIOTHI,
H3yuyeHue e€ CBOMCTBY

https://m.edsoo.ru/PVEXIYWEG

21

Boruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUH, eclii OJAUH
W3 pEareHToB JIaH B U30BITKE

https://m.edsoo.ru/4BISH070F

22

OO1mas xapaKTepucTUKa 3J1EMEHTOB
VIA-rpynnel

https://m.edsoo.ru/VMWKERSEP

23

AnnorponHbie MOTU(BHUKALIUN CEPBI.

Haxoxnenue cepsl u eé
COEAMHEHNN B IIPUPOJIE.
XUMUYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoB0o0pO/1, CTPOEHHUE,
(1)I/I3I/II'I€CKI/I€ 1 XUMHUYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcupl cepbl. CepHast KUCIIOTA,
¢u3nveckne U XMMUYEeCKHe
CBOICTBa, TPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XVMUYECKHE peaKIiu, JEKALIIE B
OCHOBE IIPOMBIIIJICHHOTO CIIOco0a
MOJIy4YEHHUSI CEPHOMN KUCIIOTHI.
XUMHYECKOE 3arpsI3HECHUE
OKpY>Karollel cpebl
COEIMHEHUSIMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenne MmaccoBod 1oJIn
BBIX0]1a TIPOJTyKTa PEAKIUN

https://m.edsoo.ru/HSJE186WN

28

OOm1as xapaKTeprCTUKA SJIEMEHTOB
VA-rpynmnsl. A30T,
pacnpocTpaHeHHe B IPUPOJE,

https://m.edsoo.ru/WAHRMB976
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(u3nUecCKue U XUMHYECKHE
CBOICTBa

29

AmMHaKk, ero gpusnueckue u
XMMHUYECKHE CBOMCTBA, IOJTy4YEeHUE
U IpUMEHEHue

https://m.edsoo.ru/HZAYESF13

30

IIpaktuueckas padora Ne 3 o teme
«IlonyueHne ammuaka, U3y4eHue
€ro CBOMCTB)»

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KucioTa, e€ GU3nIecKue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPATIbHBIX
ynoOpenuii. XumMuaeckoe
3arpsA3HEHUE OKPYXKAIOMIEN CPEBI
COEIMHEHMIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Oxenp poctopa (V) u
dbocdopHast kucmora, GU3NIECKUE U
XMMHYECKHE CBOMCTBA, TIOTyYeHNE

https://m.edsoo.ru/GDQJSO3WP

34

HcnonwsizoBanue dpocharor B
Ka4yecTBEe MUHEPATbHBIX
ynoOpeHuii. 3arpsi3HeHHE
MIPUPOIHOM cpebl pochaTramu

https://m.edsoo.ru/UAZ3IHU65V

35

VYrnepon, pacnpocTpaHeHUE B
npupoje, Gu3nIecKue u
XUMHYECKUE CBOWCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcupl yriieposa, ux pusndeckue
Y XUMHYECKHE CBOMCTBA.
DKOoJIOTHYeCcKre MpooIIeMBbl,

https://m.edso0.ru/OXQAPGNCF
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CBSI3aHHBIE C OKCHJIOM YTJIepoja
av)

37

VroipHasa KUCI0Ta U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

IIpaktuueckas padora Ne 4 o teme
"[losrydyeHune yriekucioro rasa.
KauecTtBennas peakuus Ha
KapOoHaT-noH"

https://m.edsoo.ru/G2HZXQGCS

39

[lepBoHavanpHbIC TOHITHS 00
OpPraHWYECKUX BEIIECTBaX Kak O
COECMHEHMSIX yIiiepoa

https://m.edsoo.ru/30TIZ109Z

40

Kpemnunii u ero coenunenus

https://m.edsoo.ru/75JXNHOI8

41

[Ipaktuueckas padora Ne 5.
Pemenue BKCHepI/IMeHTaJ'IBHI)IX
3ajJia4 o teme «BaxkHelue
HEMETaJlJIbl U UX COCAUHCHUS

https://m.edsoo.ru/O7E8D0D77Z

42

KonTponbras padora Ne3 mo teme
«Baxxuenmme HEMETAIUIEI U UX
COEIMHEHUI»

https://m.edsoo.ru/S85J9UGH3

43

OO0mmas XxapakTepucTHKa
XUMHYECKUX JIEMEHTOB —
MeTaJlIoB. MeTaindeckas CBs3b U
MeTaJIINYeCcKasi KpUCTAJUIMYecKas
pemérka. @u3nvecKrue CBOMCTBA
METaJIJIOB

https:/m.edsoo.1u/XK1GYPCO1

44

XUMHWYECKHE CBOMCTBA METAJLIIOB.
DNEKTPOXUMHUYECKHUH Pt
HaNpsHKEHUH METAILIIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO0u1re crnocoObl MoTy4eHus
metaiuioB. CrutaBel. Beraucnenus

https://m.edsoo.ru/G54GDQI2D
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10 YpaBHCHUAM XUMHUYCCKUX
peakLuii, eciu OJIMH U3 pearcHTOB
COJIEPKUT IIPUMECHU

46 [TonsiTve 0 KOppPO3UK METAIIOB https://m.edsoo.ru/4FIGDOWOW

47 Illenounnie MeTAILIBI https://m.edsoo.ru/X1B4BPUW?2
Okcn, OKC a

48 AIbL M THAPOKCHIBL HATPUA 1 https://m.edso0.ru/Q4DX0G3U9
KaJus

€JIOUHO3EME € METaJLIbI —

49 Len Inj M JH)P{,H METAIIR https://m.edsoo.ru/REOCDY 0K 6
KaJIbIMH U MarHui

50 Baxxpelmme coeqnHeHNS KAJIBIH https://m.edsoo.ru/CJIR96CMZA
O0001IeHEe U CUCTEMATH3a

51 Hj HHE 1 CHETEMATHEAtt https://m.edsoo.ru/O5PXGGI1BE
3HAHUH
JKéctkoc o) CITI0COOBI eé

52 TROCTR BOAIRT H €I M https://m.edsoo.ru/ WFMBFTTTP
yCTpaHeHus
[TpakTrueckas padora Ne 6 o Teme

53 "KEcTKOCTEL BOABLI 1 METOJIBI €€ https://m.edsoo.ru/NFIROKB8J
ycTpaneHus"

54 AnroMuHuR https://m.eds00.1u/9ZJ8RD 1TV
AMdoTepHBIe CBOMCTBA OKCUIA K

55 otep s https://m.edsoo.ru/NISKIIOJ5
TUPOKCHIA

56 Kenezo https://m.edsoo.1u/F20NJR5SR
OKcHUabl, THAPOKCUIBI U COJIU

57 AAbL, THAP 8 https://m.edsoo.ru/1RTUBLAMP
xkenesa (I1) u sxenesa (I11)
O0001eHIE U CHUCTEMATU3alIUA

58 . https://m.edsoo.ru/NAON6HGKZ
3HAHUU
IIpaktnueckas padbora Ne 7.

59 P P https://m.eds00.ru/ZN7G0QSMX

Pemienue OKCIICPUMCHTAJIbHBIX

37




3a1ad4 1o TeMe «BaxkHelmnine
METaJUIbI U UX COEINHEHUS)

Briuucnenust no ypaBHeHUAM
XUMHUYECKUX PEaKIUi, eclii OJAUH
W3 PEareHToB JIaH B U30BITKE WU

60 1 https://m.edsoo.ru/AYD2HESIY
COJIEPKUT MpuUMecH. Borancnenus
MacCOBOM /011 BbIXOJA MPOAYKTa
peaxkumn
O00011eHIE U CUCTEMATU3AIIHA

61 . 1 https://m.edsoo.ru/BSTOVTKOP
3HAHUHI
Kontponsnas padora Ne4 o teme

62 «Baxkuenmme MeTaIUIbI U X 1 https://m.eds00.1u/703C804GN
COEIMHEHNS)
BemecTBa 1 MaTepuansl B

63 B . p 1 https://m.eds00.1u/OFI32JMTOQ
IIOBCEIHEBHOMN JKM3HU YEJIOBEKA
XUMHYECKOE 3arpsI3HEHUE

64 . 1 https://m.eds00.ru/9ANGYEYQI
OKpY>KaroIel cpebl
Pose xumuu B pemennn

65 1 https://m.eds00.ru/18Q203Y28
AKOJIOTHYECKUX MPOo0IeM
Peze i ypok. O000IIeHnEe

66 PBHBI YPOK ‘I,H e 1 https://m.edsoo.ru/DT1BAS5U4
crcTeMaTu3anus 3HaHUH
P 7! . 0000

67 C3CPBHBIM YPOK ° \I,ueHHe " 1 https://m.edso0.ru/P52TIZNXV
cUcTeMaTU3alus 3HAaHUH
P 7! . 0000

68 C3CPBHBIM YPOK ° \I,ueHHe " 1 https://m.edsoo0.ru/TMK36TJZG
cUcTeMaTU3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHYCCKHUEC ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XMUMHUYECKUIH 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEILECTBO, CMECh (OAHOPOJHAsT U HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJEKyJspHas Macca, KOJMYECTBO
BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJsSI XUMHYECKOIO
dJIeMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM, XUMHUYECKasT PEaKIus,
KInaccupukanus — peaknuii: peaKkmuu  COSAUHCHHS,  PpeaKIuu
pa3ioXKeHus, peaKkIUH 3aMelIeHMs, peakuuu OOMEeHa, 3K30- HU
SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBON 3(PEeKT peakinu, pacTBOp,

MaccoBas J10JIs BelllecTBa (MPOLIEHTHAs: KOHIIEHTpAIIKsl) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBLIX XMMHYCCKUX MOHATUN U

IPUMCHSATH 3TU MOHATUSA IIPU OIIMCAHHUHU BCUICCTB U UX npeBpameHnﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY JJIsl COCTaBIEHUS (POpMyI

BEIIECTB U YPABHEHUN XUMUUYECKUX peaKLnn

1.4

pacKpriBaTb CMBICII 3aKOHOB COXpPAaHCHHsA MacCChl BCHICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHA, 3aKOHa

ABoraapo

1.5

OonpeaAciIAiTb BaJICHTHOCTbL aTOMOB  JJICMCHTOB B 6I/IHapHBIX

COCANHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHUEC PCAKIIUU (HO YUCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkI1H BELIECTB, 110 TeII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYJIDHYIO U MOJISIDHYHO MACCBhI

BCIICCTB

1.8

BBIUUCIIATE MAaCCOBYIO JOJIFO XUMHUYCCKOI'O 3JICMCHTA I1O (bopMyne

COEIMHEHMS,

1.9

BBIUUCIIATE MAaCCOBYHO JOJIIO BCHIECCTBA B PACTBOPC
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1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIE METO/IbI TIO3HAHUS — HAOJI0ICHUE,
U3MEpPEHUE, MOJCIUPOBAHUE, OSKCIIEPUMEHT  (pealbHbli U

MBICJIEHHBIH)

ITo Teme: «BaxkHenme npeacTaBUTENN HEOPTaHUUECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX TTIOHSTHH: OKCH [,

KncCjoTa, OCHOBaHHEC, COJIb

2.2

OINpEAENATh MPUHAIICKHOCTh BEIIECTB K OMNPEICIEHHOMY KIIaccy

COEAMHEHUH 10 Gopmyliam

2.3

KJIacCU(PHUITMPOBATh HEOPTAHMYECKUE BEIECTBA

2.4

XapakTepu3oBaTh (ONKMCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
BEILECTB PA3JINYHBIX KJIACCOB, MOATBEPXK/Aas OMHCAHUE MPUMEpPaMuU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMUMHUYECKUX

peakuui

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XUMHUYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh MpaBHJAM TIOJb30BAHUS XHUMHUYECKOH TIOCYIAOH U
nabopaTOpHBIM O00OpPYZOBaHUEM, a TAKXKE MpaBWJIaM OOpaIeHus C
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHUSMHU I10 BBITOIHEHHIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJYYCHHIO ¥ COOMPAHUIO
ra3o00pa3HbIX BelIecTB (BOIOPOJA M KHCIOPO/A), IPUTOTOBICHUIO
pacTBOpPOB C OMNpPENEIEHHOW MAacCOBOM JIONICH pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUYECKHE IKCIIEPUMEHTHI
10 pACIO3HABaHWIO PACTBOPOB IIEIOYEH W KHCIOT C IOMOIIBIO

WHIUKATOPOB (JIakMyc, (heHoapTaIenH, METHIIOPAHX U IPYTHE)

2.7

IIPOBOAUTD paC‘IéTH 10 YPaBHCHUIO XUMHYECKOH pe€aKkuuun

Ilo Teme: «llepmogmueckuii 3akoH u llepuomnueckast cucrema
xumudeckux annementoB [[. M. MenaeneeBa. CTpoeHHE aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTENFHO-BOCCTAHOBUTEIHLHBIE PCaKIuu»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX TIOHSTHH: AApO aToMa,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd 0p6I/ITaJ'H>, paaunyc aroma,
XUMHYCCKad CBA3b, IMOJIPHAA W HCIIOJISIpHASA KOBAJICHTHASA CBA3b,
QJICKTPOOTPUIATCIIbHOCThb, HWOHHAA CBA3b, HOH, KATHOH, AHWOH,

CTCIICHb OKHCIICHUA
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3.2

KJIaCCI/I(bI/IL[I/IpOBaTb XUMHNYCCKHUEC JJICMCHTBI

3.3

OIMCHIBAThH U XapaKTepu30BaTh TabinuuHyto popmy Ileproanyeckoit
CUCTEMBl XMMHYECKHMX DJIEMEHTOB: DPa3jinyaTh MOHATUS «TJaBHas
noarpynna (Arpynma)» u «mnobounas noxarpynna (brpymma)y,

«Majbiey» U «OOJBIITNE)» Nepruoabl

3.4

packpsiBaTh cMbich llepuoamueckoro 3akona [[.M. Menneneesa:
ACMOHCTPHUPOBATH IIOHUMAaHUue HGpHOI{quCKOﬁ 3aBUCHUMOCTH
CBOMICTB XUMHUYCCKUX 3JICMCEHTOB oT ux TIOJIOKCHUA B

[Iepnonnueckoii cucreme

3.5

COOTHOCUTh OOO3HAUEHHUs, KOTOpbIE HUMEIOTCS B  TabIuIe
«lleppoguyeckass  cucrema  Xxumudeckux  anemeHtos  JI.M.
MeHnzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHMYECKHX 3JEMEHTOB (COCTaB M 3apsja sapa, oOllee Yucio

AJIEKTPOHOB U pacrpeieNieHUue X MO0 IEKTPOHHBIM CIIO0SM)

3.6

OIpECaAcCIATh CTCIICHDb OKHCJICHUSA  DJICMCHTOB B 6I/IHapHBIX

COCTMHEHUIX

3.7

OTpEeAENATh BHUJI XUMHYECKON CBS3U (KOBAJIEGHTHAas W HOHHAs) B

HCOPraHUMYCCKUX COCANHCHUAX

41




9 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To Teme: «BemiecTBo u XuMHUYeCcKasi peakius»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX HOHSATHUN: PACTBOD,
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IEKTPOIUTUYECKAs TUCCOLUAIUS,
peakuuu MOHHOro 0OOMEeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTuMbIe peakuuu,
OKHCJINTETbHOBOCCTAHOBUTEIbHbBIE peaxuu, OKHCJIUTENbD,
BOCCTAaHOBMUTEJb, OKHUCICHHE M BOCCTAHOBIIEHHE, aJIOTPOINS,
amdoTepHOCTh, XHMHYECKasi CBS3b (KOBaJCHTHAs, WOHHAs,
MeTajinyeckas), KpUCTaJUIMYecKasi pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkiuu

1.2

HUILTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBLIX XMMHYCCKUX MOHSATHHA U

MIPUMCHSATD OTU MOHATUSA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaI]_[eHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHHS JIEKTPOJIUTUUYECKON NHUCCOLMALNU KUCIOT,
LIETI0YEel W COJICH, TIOJHBIE U COKpAIIEHHBIE YPaBHEHUS pPEaKIIHM

HOHHOI0 OOMeHa

1.4

PaCKpBIBATh CYITHOCTH OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

IMOCPECACTBOM COCTABJICHUA 3JICKTPOHHOI'O OanaHca 3THX peaKuHﬁ

1.5

MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKIINU

Ilo temam: «Hemeramnel u nx COCAUHCHUA» U «MeTaliel 1 HX

COCANHCHUA

2.1

XapakTepu3oBaTh  (OMHMChHIBaTh) 0OmMe U crenuduaeckue
XHUMHYECKHE CBOMCTBA MPOCTHIX U CJIOXHBIX BEIIECTB, MOATBEPKIasI
ONKCaHWE TPUMEpPAMH MOJICKYJSIPHBIX W HWOHHBIX YpaBHEHHIA

COOTBCTCTBYHOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTAaBJIATb YPABHCHU A peaKHI/Iﬁ, MOATBCPIKAAOIMIUX CYIHICCTBOBAHNC

T€HETUYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB

23

ITPOTHO3UPOBATH CBOMCTBA BEMISCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTHU ITPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B pas3JIMYHBbIX

YCIIOBHSIX
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2.4

CIEAOBaTh MpPABUJIAM II0Jb30BAHHUS XHUMHUYECKOW TOCYJIOH U
nabopaTopHbIM 000PYZOBaHUEM, a TAaKXKe MpaBHIaM OOpaIICHUS C
BEI[ECTBAMU B COOTBETCTBUU C HHCTPYKIMSMH IO BBHITOJTHCHHIO
71a00paTOPHBIX XUMUYECKHX OTBITOB IO MOJIYYCHUIO U COOMPAHHIO

ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO ra3a)

2.5

IMPOBOAMTDL PCAaKIHHU, MOATBCPKAAIOIINC Ka4eCTBEHHBI COCTaB
Pas3iIMUHbIX BCHICCTB: pPACIO3HABATH OIIBITHBIM HYTéM XJIopuna-,
Opomua, woawa, KapOonar, Qocdar, cuamkar, cyibdar,
TUAPOKCUAMNOHBI, KATUOHBI aMMOHUs, MOHbI U3YYCHHBLIX MCTAJIJIOB,

MIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuUMHS U OKpYKarOIIas Cpeaar

3.1

pacKpbIBaTh CMBICH OCHOBHBIX xumuueckux mnonatuil: [T1JIK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

32

HpI/IMeHSITB OCHOBHBEIC OHepaHI/II/I MBICHHTGHBHOﬁ ACATCIIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTH3aIlUIo,
BBISABJIICHHUC HpI/I‘—II/IHHO-CHe,ZICTBeHHBIX CBSISGf/i — I I/ISy‘IeHI/ISI
CBOWMCTB BECIECTB M XUMHYECCKHX PEAKIMH; €CTECTBEHHOHAYYHBIC
METOJIbl TTO3HAHUs — HAOJIOJACHHWE, W3MEpPEHHE, MOJICITHPOBAHHE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)
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HNPOBEPAEMBIE JIEMEHTBI COAEP/ KAHUSA

8 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMUM B KW3HU 4YEIIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTtBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSHHE

BCIICCTB

1.2

TTonsarue o MeToax mo3Hauusa B XUMHH. YucTele BemecTBa U cMecu. CriocoOb!

pa3aeieHus: cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue daeMeHTbl. CHMBOIBI XUMHYECKHX

a51eMeHTOB. [IpocTeie U cnoXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckas popmyiia. BareHTHOCTh aTOMOB XUMHUYECKUX IEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJsipHas Macca. MaccoBasg OIS XMMHYECKOTO

9JICMCHTA B COCAMHCHUN

1.5

KomnuectBo BemiectBa. Mosib. Mousipasi macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YMCIa CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo Qopmynam

XHUMHYCCKUX COCI[I/IHGHI/Iﬁ

1.6

Ouznyeckue U XUMUUECKUE ABJICHUS. XUMHUUYECKash peakius 1 e€ mpu3HaKu.
3aKOH  COXpaHEHHs  MacCchl  BEIIeCTB.  XHWMHUYECKHE  ypaBHEHUS.
Knaccudpukanuss  XUMHUECKUX  peakuuid  (COCAMHEHHUs,  Pa3JIoKEeHHUs,

3aMeIieHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYIO0M, C
npaBUIaMu pabOTHI B TaOOpaTOPUHU U MpuéMaMu oOpalieHus ¢ 1abopaTopHbIM
o0opy/noBaHUEM, H3Y4YeHHE M OINUcCaHuEe (U3MUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJcHHEe (U3MYecKuX (IJIaBJIEHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYINKE, KUIICHHE W KOHJEHCAIIMSI BOJIBI) U
XUMHUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBJICHHM, HAOIIOJCHWE W OIHMCAHHE
NPU3HAKOB TMPOTEKAHMS XHMHUYECKUX peakiuii (paslmokeHue caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, paszloKeHUe
ruapokcuia Meau(Il) nmpu HarpeBaHum, B3aUMOJIEHCTBUE KeEJI€3a C PACTBOPOM
conu Meau(1l), nuzyuenue cnocoboB pazaeneHus cMeceit (C TOMOIIbI0 MarHUTA,

¢uIbTpOBaHMUe, BhIIApUBAHKE, TUCTWUIALMS, XpoMmarorpadus), IpoBereHHe
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OUMCTKM IIOBAPEHHON COJIM, HAOIIOACHUE M OIHUCAaHHE pPE3yIbTAaTOB
IIPOBECHUS OIBbITA, MIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MacChl, CO31aHUE

MoIeNeN MOJIEKYJ (IIapOCTEP/KHEBBIX )

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3myxa. Kucimopon — anemeHT u mpocroe
BeuliecTBo. HaxoxaeHue kuciopona B npupoje, pUsndyeckue U XuMHYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kucnopoga. CrocoOs
HOJYYEeHUsI KHCIOpoAa B J1a0OpaTopuu M MPOMBINUIEHHOCTH. KpyroBopor

Kucnopoza B npupoje. O30H — autoTpoIHask MOAU(pUKALUS KUCIOpOa

2.2

TemnoBoil 3¢(dekT XUMUYECKON peakIuH, TEPMOXMMHMUYECKUE YypaBHEHUS,
9K30- M 3HJIOTEPMHUYECKHE peakiuu. TOMIMBO: yrojib U METaH. 3arps3HeHne

BO3/IyXa, YyCUJIEHNE TapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOSI

2.3

Bopopon — anemeHT u npocroe Beniectso. Haxoxaenue Bogopoaa B MpUPOJIE,
¢u3nueckre U XUMHYECKHE CBOWCTBA, TNPUMEHEHHE, CIIOCOObI MOIyuYeHHS.

Kucnors! 1 conu

2.4

Mounsipablii 00bEM ra3oB. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpHI.
HacelinieHHble 1 HeHachIIIEHHBIE pacTBOPBL. PacTBOPHMOCTH BEIIECTB B BOJIE.
MaccoBasi 1oyl BEIIECTBa B pPAacTBOpPE. XHUMHUYECKHE CBOMCTBA BOJbI.
OcHoBanus. Ponb pacTBOpOB B NMPUPOJIE U B KHU3HU 4YesloBeka. KpyroBopot
BOABl B TMpuUpoOJe. 3arps3HeHHWe MNpUPOAHBIX BoA. OxpaHa M OUYHCTKa

IMPUPOIHBIX BOJ

2.6

Knaccudukanus neoprannueckux coenmHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB: coJieoOpasyroiue (OCHOBHBIC, KHUCJIOTHBIE, aM{QOTEepHbIE) U
HecosieoOpasyromue. Homenkiarypa oxkcuaoB. OU3UYECKUE W XHUMHYECKHE

CBOMCTBA OKCHIOB. HOqueHI/Ie OKCHIOOB

2.7

OcHoBanus. Krnaccudukanust ocHOBaHMHM: MIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBanuil. ®u3nueckue U XMMHYECKHEe CBOWCTBA

ocHoBaHu. [lonyyenue ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. Ouzndeckue u
XUMHUYECKHE cBOMcTBa KHUCIOT. Psan aktuBHocTh MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenxinarypa coseil. @U3NYECKUE U XMMHUYECKUE CBOWMCTBA COJIEH.

[Tonyuyenue conei
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2.10

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN OKCIIEPUMEHT: KAayeCTBEHHOE OIPEICIICHUE COIECpKAHUS
KHCIIOpOJia B BO3JlyXe€, MOIy4eHHE, COOMpaHUE, Pacllo3HABAHUE U U3yYEHUE
CBOWCTB KHCIIOPO/1a, HAOIIOJICHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHNs TOpeHus (110)Kapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJIOB ¥ OIMCAHHE WX CBOKCTB, IOJIyYCHHE, COOHMpaHUE,
pacrno3HaBaHUE U U3Y4YEHHE CBOMCTB BOAOpoAa (rOpeHue), B3auMOAEHCTBHE
BOJIOpOJa c OKCHJIOM meau(1l) (BO3MOXHO UCIIOJIb30BaHUE
BHJICOMAaTEPHUAIOB), HAOJIIOIEHHE OOpa3IOB BEIIECTB KOJUYECTBOM | MOIb,
HCCIIEIOBAaHNE OCOOEHHOCTEH  pacTBOPEHHS BELIECTB C  Pa3IMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C METAJLUIAMHU
(matpueM u KanmbliieM) (BO3MOXKHO MCIOJBb30BaHUE BHIEOMATEPUAIIOB),
olpesiefieHNe PacTBOPOB KUCIOT M IIEN0Ye ¢ MOMOIIbIO HHIUKAaTOPOB,
uccienoBaHre oOpa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOO/IeHNe W3MEHEHUS OKpacKd HHAWKATOPOB B pacTBOpPax KUCIOT H
uiesiouei, n3yuenue Baumojeiicteus okcuna meau(ll) ¢ pactsopom cepHoi
KHCIIOTBI, KHUCJIOT C MeTajllaMd, peakUuid HelTpanu3anuy, MOoJyYeHne
HEpPAcCTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO MeETaula APYyTUM U3
pacTBopa COJIH, pellleHne dKCIIEPUMEHTANBHBIX 3a7a4d 1o TeMe «Bakueiimue

KJIaCChl HCOPraHUYCCKUX COGHHHCHHﬁ))

[Tepuoanueckuii 3akon u [leproauyeckas cucteMa XUMHUYECKUX JIIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBple MOMBITKM KIACCU(PUKAIUU XUMHUYECKUX 3IeMeHTOB. [loHsTHe o
rpynnax CXOIHBIX AJIEMEHTOB (LIEJIOYHbIE U IIET0YHO3EMENbHbIE METAJLIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOphle 00pa3yloT amM(pOTepHbIE

OKCHUJbI U TUAPOKCHUIbI

3.2

[Tepuonuueckuii 3akoH. llepumoamyeckas cucremMa XMMHUYECKHX AJIEMEHTOB
.. MenneneeBa. KopoTkonepuogHas W JIMHHONEPHOIHAS (OPMBI
[Iepuonnueckoir cucrtemsl xuMmudeckux dneMeHtoB .M. Menneneesa.
[Iepuonbr u rpynmnel. PU3UYECKUN CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB

Inepruoaa M rpyuIibl 3JICMCHTA

33

CTpOGHI/Ie atroMoB. CocTaB aTOMHEIX AACp. H30TO0MEIL. 3HeKTpOHH. CTpOeHI/IC

QJICKTPOHHBIX 000JI04eK aTOMOB MEPBLIX 20 XUMHYECKHX DIIEMCHTOB
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[Tepnomnueckon cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 10 €ro MnojoxkeHuro B [lepuognueckon cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs pajauyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPYIIAM M IIEPUOAAM.
3nauenue llepuoanueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHS HAayKW W npakTuku. .M. MenaeneeB — ydy€Hsblili U

IpaKIaHUH

3.5

Xumuueckasi cBa3b. KoBaneHnTHass (MOJsipHAs W HEMOJSPHAsi) CBSA3b.

SHGKTPOOTPI/IIIaTCJ'II)HOCTB XUMHUYECKUX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenens okucieHus. OKMCIUTEITEHOBOCCTAHOBUTEILHBIC peaKkmuu. Hpoueccm

OKMCJICHMS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3Yy4YeHHE OOpa3loB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCUIA LMHKA C PAaCTBOPAMM KHCIOT U
LIEJ10Y€eH, TPOBEACHHE OIBITOB, WILTFOCTPUPYIOIINX MPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBMUTEJBHBIX peakluil (rOpeHre, peakliuy pa3ioKeH s, COeTMHEHU )

9 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BeniectBo u xumuyeckas peakuus. [ToBropenue

1.1

[lepuoanueckuii 3akoH. llepuoanueckass cuctemMa XHMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XMMHUYECKHX OJJIEMEHTOB NEPBBIX TPEX MEPHOJOB, KaJIWs, KaIbLUS U UX
COEIMHEHHUI B COOTBETCTBUU C TOJIOKEHHEM 3JeMeHTOB B Ilepuoanueckoit

CUCTEME U CTPOCHHUEM HUX aTOMOB

1.2

CTpOGHI/IC BCIICCTBA: BHBI XAMHYECKOH CBs3U. THIIBI KPpUCTAJNIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOfI
pCH_IéTKI/I U BHUI4 XUMHWYECKOH CBS3H. KHaCCI/I(bI/IKaI_II/IH U HOMCHKJIATypa
HCOPraHMYCCKUX BCIICCTB (Mencz[yHapoz[Ha;I nu TpI/IBI/IaJ'ILHaSI). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX

COGZ[HHGHHﬁ, IFCHCTUYCCKasA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccn(bnxaunﬂ XHUMHUYCCKUX peaKI_II/Iﬁ 10 pa3JIMYHBIM IIPU3HAKAM (HO qucity
" COCTaBy Y4YaCTBYIOHUIUX B pCaKHWU BCIICCTB, IO TCIIJIOBOMY B(I)(I)CKTy, 10

H3MEHEHHUIO CTEIECHEW OKHUCICHUS XUMHYSCKUX QJICMCHTOB, II0 O6paTI/IMOCTI/I,
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[0 YYacTHIO Karajnu3aropa). OK30- M JHAOTEPMUYECKUE PEaKIUH,

TEPMOXUMHUYECKHE YpaBHEHU. [[OHATHE O CKOPOCTU XUMHUUYECKON PEAKIINU

1.4

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsaTue o
TOMOTEHHBIX M TETePOreHHBIX peakiusax. [loHsATHE O XHMHUYECKOM
paBHOBecuu. DakTOphI, BIMAIONME HA CKOPOCTh XUMHUYECKOW PEaKIHH H

IMOJIOKCHHUEC XUMHUUYCCKOI'O PaBHOBCCHUA

1.5

OKHCANTENbHO-BOCCTAHOBUTENIBHBIE ~ pEaKlUu,  3JEKTPOHHBIM  OamaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHHE ypaBHEHUN
OKHCJIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIM C HCIOIB30BAHUEM METOAA

3JIEKTPOHHOTO OajaHca

1.6

Teopus 31eKTPONUTUYECKON AUCCOIMAIMU. DIEKTPOIUTHI U HEAIEKTPOIUTHL.
Katnonsl, annonsl. MexaHu3M JUCCOLMALMKU BEUIECTB C PAa3JIMYHBIMU BUAMU
XUMUUYeCKoH cBsi3u. Crernenp aucconuanuu. CUIbHBIC U C1a0bIe JIEKTPOJIUTHI.
Peakiiun nonHoro oomMeHa. YCloBUs MPOTEKAHUS PEaKInii MOHHOTO 0OMEHa,
IIOJIHBIE M COKpALIEHHBIE MOHHBIE ypaBHEHHUs peakuui. CBOWCTBA KHCIIOT,
OCHOBaHMN U coJied B CBETE IMPEACTaBICHUA 00 DSIEKTPOIUTHUECKOMN

nucconnanuu. KauecTBeHHbIe peakiiny Ha HOHBL. [loHsATHE O ruaponn3e coneit

1.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPUCTAJUTMYECKUX
PEImETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEIMIECTB (XJIOpUJIa HATPHSs); UCCIICIOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOH pEaKIHH OT BO3ACHUCTBHS PA3IUYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  DJICKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIIN  KHCJIOT, WIeJoYe M colieil (BO3MOXKHO HCIOJb30BaHUE
BUICOMATEPHAJIOB); IPOBEICHUE ONBITOB, HUIIOCTPUPYIOUINX IPU3HAKU
NPOTEKAHUs PeaKInii HOHHOTO 0OMeHa (00pa3oBaHHE 0Ca KA, BBIICIICHUE ra3a,
o0pa3oBaHUE BO/Ibl); OMBITOB, WUTIOCTPUPYIONIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi (TOPEHHE, PEaKIIUU Pa3JIOKEHHSI, COCTUHCHHUS);
pacrio3HaBaHHE HEOPTraHMYECKMX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX

peaxunﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEHUS

2.1

0611[35{ XapPaKTCPUCTUKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,
XapPaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOGHI/Ie )51 (I)I/ISI/I‘ICCKI/IG CBOMCTBA
IMPOCTBIX BCUICCTB — I'aJIOT'CHOB. XHUMHUYECKHE CBOMCTBA Ha puMepe xjopa
(BSaI/IMO,[[eI\;ICTBI/IC C MCTaliaMHu, HEMCTaJlllaMu, H_[eJ'IO‘IaMI/I). XJ'IOpOBO,[[OpOI[.

ConsHas KHUCJI0Ta, XHMHYCCKHC CBOﬁCTBa, MOJIy4YCHHUEC, MNPUMCHCHUC.
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JelictBue xjiopa ¥ XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. Baxnenmue

XJIOPpUAbI 1 UX HAXOXKICHUC B IIPUPOJALC

2.2

OOmast xapaktepucTuka 37eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeNeHu okuciaeHus. CTpoeHue u pusnueckrue CBocTBa
IPOCTBIX BEIIECTB — KHUCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(UKAINU
KHUCIIOpoJa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
(i)I/IBI/I‘-ICCKI/IC M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPblI KaK IMPCACTABUTCIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XUMHUYECKHE CBOMCTBA
(obmuMe Kak mpescTaBUTENs Kiacca KUCIOT U criequuieckue). XUMUUECKHe
peaKiuu, JeKalye B OCHOBE IMPOMBIIIICHHOTO CIIOCO0a MOJTydeHHs] CepHOU
KHCIIOTHI. HpI/IMeHeHI/IC. Comnn CepHOﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUA Ha
cynbdar-noH. HaxoxeHune cepsl U €€ COeTUHEHUH B pUpoe. XUMUYECKOe
3arps3HEHNE OKPYXKAIOIIEH Cpeabl COSANHEHHSIMUA Cephbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHS

23

OOmiass xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, pAacCIpOCTpaHEHUE B
npupoie, pu3nueckne 1 XuMUIecKkue cBorcTBa. Kpyroropot a3ora B nmpupo/ie.
AMMHak, ero (u3MYecKMe M XHUMHUYECKHE CBOMCTBA, TMOJIYy4YeHHE U
npumeHenre. Conu aMMOHHMS, WX (QHU3MYECKHME M XHUMHYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiius Ha HOHbI aMMOHUA. A30THas KUCIIOTa, €€
noxy4yeHue, (GU3n4eckue 1 XUMHIECKHE CBOMCTBA (00IIHe KaK MpeCTaBUTEIS
Kjacca KHUCIOT W crnenuduueckue). lcrnonb3oBaHue HUTPATOB U coJied
aMMOHHMSI B Ka4eCTBE MUHEPAIbHBIX yA00peHuil. XuMHUYECKoe 3arps3HeHHe
OKpYKarollel cpellbl COeAUHEHUAMU a30Ta (KUCIOTHBIE J0XK/HU, 3arps3HEHNE

BO3]1yXa, MIOYBBI U BOJIOEMOB)

2.4

docdop, ammorponHbie Moaudukanuu Gochopa, GUznIecKue 1 XUMUUYECKHAE
cBoiictBa. Oxcun Qocdhopa(V) u dochopnas kucnora, ¢uandeckue u
XMMHYECKHE CBOWCTBa, mosydeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmiast xapaktepucTuka 3yeMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIECHHA. YTIEpoJ, aUIOTPOIHbIE
MOIU(HKAIMY, PACOPOCTpaHEHHWE B NpUpoje, (U3NYECKHe U XUMHUYECKUE
cBoiicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKCHibl yriieposaa,
X (U3MYecCKue U XMMUYECKHE CBOMCTBA, JACHCTBHE Ha YKUBbIE OPraHU3MBI,

TOJIYUCHUC U ITIPUMCHCHHC. DKOJIOTHYSCKHUE Hp06J'ICMBI, CBA3aHHBIC C OKCHUAOM
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yraepoaa(lV); rumore3a 1100ambHOTO TOTEIUICHUS KJIMMATA; MAPHUKOBBIH
addekr. YronpHas KUCIOTa U €€ CONMM, WX (PU3UYECKHE U XUMHYCCKUE
CBOICTBa, MONy4YeHHE U MpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
WoHKI. Vcronb30oBanre KapOOHATOB B OBITY, MEIHUIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHMSIX
yriaepojga (MeTaH, 3TaH, STWIEH, ALETHIIEH, 3TaHOJ, IJMIEPHH, YKCYCHas
kuciora). Ux cocraB m xumuueckoe crpoeHue. [lonstue o Ouonornuecku
BAJKHBIX BEILECTBAX: JXKUpPax, OelKax, YIrJIeBOJAaX — M HX POJU B KHU3HU
yeloBeka. MarepualbHOe €IUHCTBO OPraHUYEeCKUX M HEOPraHWYeCKHX

COEIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IIOJIyY€HHE U
npuMenenne. CoeauHeHUs1 KpeMHUs B mpupoje. OO0mme mpeacTaBieHus oo
okcune kpeMHusi(1V) u kpemuueBoit kucinote. CHIMKaThl, UX UCIIOJIb30BAHUE
B ObITYy, MeAMIMHE, NPOMBIIIJIEHHOCTH. BakHeliue CTpOUTENbHbIE
Marepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, >kene300eToH. [Ipobmemsl
0€30MacHOT0 HCIOJB30BAaHUSl CTPOUTENBHBIX MAaTepUalOB B IOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUYECKUN IKCIEPUMEHT: U3YUYeHHE O0pa3I0oB HEOPTaHUYECKUX BEIIECTB,
CBOICTB COJISTHOM KUCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-
WOHBI W HAOJIOIEHWE TPU3HAKOB WX MPOTEKAHMS; OIBITHI, OTpPa)Karolnue
(br3HYeCcCKre U XUMUYECKUE CBOKWCTBA TAJIOI'€HOB U KX COCTMHEHHH (BO3MOXKHO
WCITOJIb30BaHNE BHUICOMATEPUAJIOB); O3HAKOMJICHHE C 0Opa3liaMu XJIOPHUIOB
(TrayIoTeHnI0B); O3HAKOMJIGHHE C O0pa3laMu cepbl U €€ COSAMHEHUSIMH
(BO3BMOXXHO HCIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOIIOJCHUE IIpolecca
oOyrnuBaHus caxapa IMoj JAeWCTBUEM KOHIICHTPUPOBAHHOM CEPHOMN KUCIIOTHI,
U3y4YEeHHE XUMHUYECKUX CBONCTB pa30aBIeHHON CEPHON KHUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakuuu Ha cynbpar-uoH U HaOMIoJeHuEe TMpuU3HaKa eé
POTEKaHUs; O3HAKOMJICHUE ¢ PU3NYSCKUMH CBOMCTBAMHM a30Ta, (hochopa 1 ux
COCIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHWE BHJICOMATEPHAIOB), OOpa3laMu
a30THBIX U (HOCHOPHBIX YIOOpEHUN; MoydeHue, coOupanue, pacrio3HaBaHue
Y U3yYEHHE CBOMCTB aMMHAKa; MPOBEACHUE KAUYECTBEHHBIX PEAKLUi Ha MOH
aMmMoHHMsT W (ochaT-MOH ¥ UIyUYEeHHE TPUIHAKOB HX MPOTEKAHMUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOMN a30THOM KHCIOTHI C MEJbIO (BO3MOXKHO

HUCIIOJIB30BAHHUEC BI/I,[[COMaTCpI/IaJIOB); HN3YYCHUC Mozaeaen KpUCTATNITMICCKUX
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pemérok anMasa, rpadura, ¢yulepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM M yCTPOHCTBOM
IPOTHBOra3a; IMOJy4YeHHe, cOOupaHue, paclio3HaBaHUE U HU3yUCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; NMpPOBEICHUE KadeCTBEHHBIX pEaKkUui Ha KapOoHAT- H
CUJIMKAT-UOHBl U W3Yy4YECHHME IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOIYKUHEH CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIEPUMEHTAIBHBIX

3aj1a4 110 TeMe «BaxkHeilne HeMeTaUIbl 1 UX COEIUHEHU)

Mertannsl 1 ux COCINHCHUA

3.1

OO0mas xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
X mnonoxeHus B Ilepuonnmueckodl cucreMe XMMHYECKMX 3ieMeHToB J[.M.
MeneneeBa u ctpoeHus aToMoB. CTpoeHue MeTaiioB. Meranndeckas CBs3b
U MeTalyin4yecKas KpHUCTaJuIMyecKash pemeéTKa. DJIeKTPOXUMHUYECKUU psf

HaIpsHKEHUHA METaJUIOB

32

duznyeckue U XUMHUYECKHe cBoiicTBa MeTaioB. OO0Iire croco0bl MOMyUeHus
MetauioB. [IoHsATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT
koppo3uu. CrutaBsl (CTalb, YyTyH, JIOPATIOMUHNN, OpPOH3a) U UX IPUMEHEHHE

B OBITY Y IPOMBIIIJIEHHOCTH

3.3

[llenounbie MeTaiuibl: MojiokeHue B Ileproauyeckol CHCTEME XUMHUYECKHX
anementoB [[.. MenzeneeBa; CTpOEHUE UX ATOMOB; HAXOXJIECHUE B MPUPOJIE.
dusnvecKkue 1 XUMUIECKUE CBOMCTBA (Ha mpuMepe HAaTpHs U Kajus). OKCHIBI
W THUAPOKCUIBI HATpUsA M Kanus. [IpuMeHEeHHe MIEIOYHBIX METAIOB U HX

COCTUHEHUN

3.4

IllemoyHo3eMenbHBICE METAJUIBI MArHMM M KajdbLM: IIOJOXKCHUE B
[Tepuonnueckoit cucrteMe xumuueckux osaemeHToB JI.M. Mennaeneena;
CTPOCHHE WX aTOMOB; HaXOXJCHHUE B mpupoje. OU3ndyecKkue U XUMUUYECKUE
CBOMCTBA MarHus W KaJlblius. BakHeWne coeIuHEeHUs Kalblus (OKCHUI,

TUAPOKCH, colin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

ANIOMUHHI: TTOJIOKECHHE B Hepnozmqecxoﬁ CUCTEMEC XMMHNYCCKHX OJJICMCHTOB
I[I/I MCHILCJ'ICCBa; CTPOCHUC aTOMad; HAaXOXIACHHUC B IIPUPOICL. dusnyeckue u
XMMHUYECKHE CBOMCTBA aJIFOMUHUSL. AM(bOTeprIC CBOICTBA OKCHJA U

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoii cucteMe XxuMuueckux 3neMentoB J[. 1.
MenpneneeBa; CTpOGHHME aroMa; HaxoxaeHue B npupone. dusnueckue u
XUMHUYECKHe CBOMCTBA sxene3a. Okcuabl, ruapokcuanl U comu skenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBa U MOTy4YeHUE
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3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (U3MUECKUMH CBOMCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HU METAJUIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHOCTeH
B3aMMOJCHCTBUS OKCHMJA KaJbliUd U HATpUsl C BOAOH (BO3MOXHO
UCIIOJIb30BAHUE BUAEOMATEPUAIIOB); UCCIIEIOBAHUE CBOMCTB MKECTKOW BOIDI;
npolecca TOpPEeHUs Kelle3a B KHUCIOPOAE (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); MPU3HAKOB NPOTEKAHMsI KAUECTBEHHBIX PEAKIUil Ha HOHBI
(MarHus, Kauplivg, amoMuHus, nuHka, sxenesa(ll) u xeneza(Ill), meau(Il);
Ha0JII0/IEHUE U ONMCaHMe MPOLIECCOB OKpaIIMBaHUs IJIAaMEHH HOHAMH HATpHs,
Kamuss W Kajubls  (BO3MOXHO  HCIIOJIb30BaHUME  BUJEOMAaTEpHAaJIOB);
uccienoBaHie aM(OTEpHBIX CBOWCTB TMAPOKCHAA aFOMMHUS M THJIPOKCH]IA
LIMHKA; pelIeHre SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeliue MeTalibl

1 UX COCIUHCHUS

XHMHS M OKpYyXkarolas cpeaa

4.1

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 Matepualibl B MOBCEIHEBHOM
JKU3HU 4eJIOBeKa. XUMUS U 3I0pOBbe. be3omacHoe ucnonb30BaHne BENIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomb Mpu XUMHYECKUX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TPAMOTHOCTH.  XUMHYECKOE  3arps3HECHHE
okpy»karomeit cpeas! [1/1IK. Posib XumMuu B perieHuu 3K0JIOTMIECKUX MPOOIIeM.
[IpupomHble MCTOYHWKH YTJIEBOJIOPOJOB (yroyib, MPUPOAHBIA Ta3, HEDTH),

IPOAYKTHI UX EpepaboTKH, UX POJb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa3lioB MaTepHaioB (CTEKIIO, CIIIaBbI

MCTaJlJIOB, IOJIUMEPHEBIC MaTCpI/IaJ'II)I)
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MPOBEPSIEMBIE HA OI'D 1O XUMUU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3ZOBATEJBHOM
IMPOT'PAMMBI OCHOBHOT' O OBIIET'O OBPA3OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero od0pa3zopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBa€MOCTH SIBJICHUM NPUPOJbI, TOHUMAaHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHMUYECKOH HayKu Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJIbTyphl M MPaKTUYECKON
NEeATeNbHOCTH 4YEJIOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTa XUMUHU CPEAN JPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAYYHBIX METOJaX IMMO3HAaHNWA, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
TCOPCTUUCCKUX MCETOAAaX HUCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYECKUX peaxum‘/i; YMEHUE HCIIOJB30BaTb MOJACIN  IJIA

0OBsACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccuoHaTEHON NEATETLHOCTH, CBA3AHHBIX C XUMUEH
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHUSX
XAMHYECKOH HayKH, YTO IMO3BOJUT OOYYAIOIIMMCS pacCMaTpUBATh
XUMUIO Kak cdepy cBoed Oyaymed mpodecCHOHATbHON
NESITEeNbHOCTH ¥ CHIeJIaTh OCO3HAHHBIM BBIOOP XHMHHU Kak
NpoQUILHOTO TMpeaMeTa NpU Tepexoie Ha YPOBEHb CPEIHETO

o01ero o6pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMMMYCCKHX 3HAHUM H YMCHHUEC IIPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>i, KOTOpas BKIOYacCT:

2.1

BO)XHEHIINE XMMUYECKUE IOHATH: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEILECTBO, IPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHAsl CMECh, OTHOCUTEIbHbIE ATOMHAas M MOJEKYJspHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJSIpPHAs Macca, MOJSPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONb (CPEIHss), XUMHUEecKas
peakuys, peakUuu COCIUHEHHS, PEaKUUM pPAas3JIOKEHHs, pPEaKkUuu
3aMellleHHs], peaklu oOMeHa, TEeIUIOBOM 3((EKT peakiuu, 3K30- U
SHAOTEPMHUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JOJISI XUMUYECKOTO

QJICMCHTAa B  COCAMHCHMUH, MaCCOBasg JO0JId U  HNPOUCHTHAaA
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KOHIICHTPALKs BEECTBA B PACTBOPE, AP0 aTOMA, JIEKTPOHHBIN CII0M
aToma, aToMHas OpOuTai b, PaJMyC aToMa, BaJEHTHOCTh, CTENEHb
OKHUCIJICHHsI, XUMUYECKAs CBS3b, JIEKTPOOTPULIATEIILHOCTD, ITOJISPHA
Y HENOJSApHAs KOBAJCHTHAs CBsA3b, MOHHAS CBsI3b, METAJUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIETKA (ATOMHAs], MOHHAs, METAIUIMYECKas],
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEAJIEKTPOJIUT,
IEKTPOIUTUYECKAs MCCOLMALUS, PEaKUUM MOHHOIO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKLUM,  OKHUCIUTENIb U
BOCCTAHOBHTEJb, OKHCICHHE M BOCCTAHOBIICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTUMblE peakiUu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, IIJK, kopposus

METAJJIOB, CIIJIaBBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MAacChl,
nepuoauueckui 3akoH .M. MeHnneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOTaapo

2.3

TEOPHUM  XUMHUH:  aTOMHO-MOJIEKYJSIDHAsE ~ TEOpHs,  TEOpHs

BHGKTpOHHTquCKOﬁ JUCCOoITHann

Brnanenue ocHoBaMu XUMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TPaBWJIBHO WCIIOJNE30BaTh W3yYEHHBIE BEIIECTBA H
MaTepuasibl (B TOM YHCIIe MHHEpajIbHBIE yIOOPEHUs, METAJUIbl U
CIUIaBbI, TIPOAYKTHI IMEpepabOTKH  MPHPOIHBIX  HCTOYHUKOB
YTIIeBOJIOPOAOB (YTJIsi, MPUPOIHOTO raza, HedTH) B OBITY, CEITLCKOM
XO3SCTBE, HAa TPOM3BOJICTBE M TOHWMAHHE 3HAYCHUS IKHPOB,
OCJKOB,  YIJIEBOJIOB  JUIi  OpraHM3Ma  YEJIOBEKa, yMEHHUE
IIPOTHO3UPOBATh BIIMSHUE BEHISCTB M XUMHUYECKUX IPOILECCOB Ha

OpTraHn3M YCJIOBCKA U OKPYIKAIOIIYI0 IPUPOAHYIO CPEAY

3.2

YMCHUC UHTCIPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTIHUX

y‘IC6HLIX npeaMETOB

3.3

HaJIN4YHC OIIbITa pa6OTbI C pa3JIMYHbIMHU UCTOYHHUKAMH I/IH(bOpMaI_II/II/I
110 XUMHHN (Haqua;I U HAYYHO-NIOIIYJIIpHAaA JIUTEpaTypa, CJIOBAPH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OIICHMBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMpeBpalliICHUAX W  [MPAKTHYCCKOM MMPUMCHCHHUU U  YMCHHUC

HCIIOJIB30BaTh €€ I peaIcHus y‘Ie6H0-H03HaBaTeJ'IBHBIX 3aaa4
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Bnanenune ocHOBaMM MOHATUHMHOIO amnmapara U CUMBOJHYECKOTO
SI3BIKA XUMHH JJI COCTaBJICHUS (JOPMYJI HEOPraHMYECKUX BEIIECTB,
YpaBHEHUN XHMHWYECKHX PpPEAKUH; OCHOBAMU  XHUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBuanbHOI)

YMeHne oObACHATH CBS3b MOJIOKEHHS dieMeHTa B [leproandeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMM CTPOCHHUS aTOMOB
XMMHMYECKHX DJEMEHTOB (COCTaB M 3apsj sjapa, oOliee 4YHciIo
JIEKTPOHOB), PACHPEICICHUEM 3JIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NepruoaoB, Kajinud U KaJIbIUA

[IpencraBnenne O  MEPUOJWYECKOM  3aBUCMMOCTH  CBOMCTB
XUMUYECKHUX AJIEMEHTOB (Palyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
MPOCTBHIX U CJOXHBIX BEIIECTB OT TIOJOXKEHUSI DJIEMEHTOB B
[lepnomnueckoir cuctemMe (B MalblX TMEpPUOAAX U  TJIABHBIX

MOArPYIIax) ¥ 3JEKTPOHHOTO CTPOCHUS aTOMa

YMmenue knaccuuuupoBarh:

7.1

XUMHUYECKHE DJIIEMECHTHI

7.2

HCOPraHMYCCKHUC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINN

YMeHue onpeaensTh:

8.1

BAJICHTHOCTBE U CTCIICHb OKUCJICHUSA XUMHUYCCKUX BJICMCHTOB, 3apsa]g

HOHa

8.2

BUJ XUMHYSCKOM CBS3M M THUII KpHCTaHHquCKOﬁ CTPYKTYpBI B

COCINHCHHUAX

8.3

XapakTep cpelibl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIHNTCIIb U BOCCTaAaHOBHUTCIIb

YMeHue XapaKTCPHU30BaTb (I)I/I?:I/I‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TI'paduT, aiMmas,
KpeMHHH, a30T, ¢docdop, cepa, XJIOp, HATPUM, KaIMA, MarHHUMH,

KaJIbIIMH, aTFOMUHUH, JKEJIe30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHWCJIE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJIOPOBOJOPOJI, CEPOBOJOPOM, OKCHIABI U TUIPOKCHUIBI
metaoB [-ITA rpynn, amomunus, menu (I1), nunka, xenesa (I u

I11), oxcuast yriueponaa (I u IV), kpemuus (IV), azora u dpocdopa (111
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u V), cepsl (IV u VI), cepuucras, cepHas, a3oTucTas, a30THas,

docdopnasi, yroapHas, KpeMHUEBasE KUCIIOTA U X COJIH )

MPOTHO3UPOBAaTh M  XapaKTepU30BaThb CBOWCTBA BEIIECTB B

3aBUCHMMOCTHU OT HMX COCTaBa U CTPOCHHA, MPUMCHCHUC BCIICCTB B

>3 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTEKAHUSA
XUMUYECKUX MPEBPAILICHUI B PA3JIMYHBIX YCIOBHIX
10 YMeHHe coCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEaKIIHiA,
B TOM YHCJIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA HM3YyUYEHHBIX KJIACCOB
' (Tpymin) HeOpraHUYeCKUX BEUIECTB
10.4 MOJTBEPKIAOIIUX TEHETUYECKYIO B3aUMOCBA3b MEXKTy HUMH
11 YMeHue BIUUCIATh (IPOBOAUTH PACcUEThl):
11 OTHOCHUTEIIbHYI0O MOJICKYJISIPHYIO ¥ MOJIAPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMUYECKOI'0 AIEMEHTA B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ta30B
114 [0 YpPaBHEHMSIM XUMHUYECKUX peaKkUuid M HaXOAUTh KOJIHYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYyKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMU HAy4yHOro TMO3HaHus (HaOiroJeHue,
11 HU3MepeHue, SKCIIEPUMEHT, MOJICTUPOBAHUE) TPU U3YUEHUU BELIECTB
' U XUMHUYECKHUX SBJIEHUH; yMeHHE c(opMyIupoBaTh MpodiieMy u
MIPEATIOKUTH MYTH €€ pelIeHUs
192 Oe3omacHoil paboOThl C XUMHYECKUMH BEIIECTBAMHU, XUMHUYECKON
' MOCYI0M 1 1a00paTOPHBIM 000PYAOBaHUEM
MpaBUJIAMH 0e301acHOro oOparieHus c BEIIECTBAMH,
WCIIOIb3YEMBIMU B MOBCETHEBHOW >KM3HHU, MPABUJIAMH MOBEJICHUS B
123 LesiX cOepekeHus 3J0POBbsl M OKPY’KaIOLIeH MPUPOIHON CPEIIbl;

IIOHUMAHUC BpCa (OHaCHOCTI/I) BO3JCHCTBUS Ha KUBBIC OpraHnu3Mbl
OHpeI[eJ'IéHHLIX BCIICCTB, CII0CO00B YMCHBIICHUA u

IpeaAOTBPAIICHUA UX BPECAHOT'O BO3JICHCTBUA
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13

Hamnumne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBJICHUA

CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUC u OIMMCaHUuC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHC C (1)I/I3I/I‘-IGCKI/IMI/I U XUMHWYCCKHUMMU SABJICHUSIMU, OIIBITHI,

WUTFOCTPUPYIOLIME IPU3HAKYU IIPOTEKAHNUS XUMHUUYECKUX PEaKLIUN

13.2

M3y4eHHE CIIOCO00B pa3JIelIeHUs cMecel

13.3

[OJlyY€HUE KHUCIOpOoJa M H3Y4YEHHE €ro CBOMICTB; IOIy4YEHHE
BOJIOPOJa U U3YUYEHUE €r0 CBOWCTB; MOJIyYEHHUE YITIEKUCIIOrO raza u
W3yYeHHUE €ro CBOWCTB; IOJyYe€HHE aMMHaKa M H3yYEHHUE €ro

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JI0JIEH

PacTBOPEHHOTO BEIIECTBA

13.5

NMpUMEHCHHEe  WHAMKATOpOB  (JIaKMyca,  METWJIOpaHXkKa |
(dheHondTanenHa) A ONpeCIICHUs] XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIEJI0OYEN

13.6

WCCIIEJIOBAHNE W ONHMCAHUE CBOWCTB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHSI KUCIIOT C METAJUIaMH,
OKCHJIJaMH  METaJUIOB,  PAaCTBOPUMBIMH W  HEPACTBOPUMBIMU
OCHOBAHMSIMHU, COJIIMH; TIOJYYCHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHCHHE OJHOIO0 MeTajula JpPYrdM U3 pPacTBOpa COJIH,
nccaeaoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHUIIOB ATIOMUHUS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTraHNYCCKUX COGHHHCHHﬁ)); «BJICKTPOJ'II/ITI/I‘ICCKEUI
JUucconuanus», «Baxneimue HemeTaIbl W HX COCOUHCHUAY,

«Baxxnennne MeTalIbl M UX COCIUHCHUA»

13.8

XMMHUYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIIME  MPU3HAKU
NPOTEKaHMs PeaKIMii HOHHOIO OOMEeHa; KaueCTBEHHBIC PEaKLuU Ha
HPUCYTCTBYIOIME B BOJHBIX PacTBOpPax MOHBI: XJIOPHI-, OpOMHUII-,
uomuna-, cyiabdar-, Qocdar-, KapOOHAT-, CHUIMKAT-aHHOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHMS, MarHUsl, KaJIbIUs, AIFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:
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MPEACTAaBIATh PE3yJNbTaThl AKCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TPAQUKOB W TAOMUI[ U BBISBISATH IMITHPUUYCCKUE
3aKOHOMEPHOCTHU
yCTaHABIWBATh  CBSI3M  MEXJIYy  pealbHO  HAOJI0JaeMbIMU
14.2 XUMHUYECKUMH SIBJICHUSAMH M IPOLECCAMH, MPOUCXOIAIIMMHU B

MaKpo- 1 MUKPOMHPE, OOBSCHATH MPUYHUHBI MHOTOOOPa3Hsl BEIIECTB
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HEPEYEHDB DJIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA
OCHOBHOMT'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue dneMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTI)IC " CJIIOKHBIC BCIICCTBA.

1.3

Xumuyeckass ¢opmyia. BaleHTHOCTb aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTHocuTeNnbHAs aTOMHas Macca.
OTHOCHTENLHAS MOJICKYJISIpHAasg Macca. Maccosas J0JIA XUMHUYCCKOI'o 3JIEMCHTA

B COEIMHEHNH

1.5

KonnyectBo BemectBa. Monb. MonsipHass macca. MonsspHbIii 00bEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €IUHHI] BEIICCTBA

1.6

dusnyeckrie U XUMHAYECKUE SBICHUS. XUMHUUECKas peaknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHMsI MAacChl BeIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u llepuoanyeckas cucreMa XMMHUYECKHX HJIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepromuueckas cucTeMa XHMHYECKHX 3JIEMEHTOB
JH.N. MenneneeBa. [lepuonbl u rpynmnbl. OU3MYECKUN CMBICI MOPSIIKOBOTO

HOMEpa, HOMEPOB IICpUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenne atromoB. CoctaB aTOMHBIX sijiep. M3otonbl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XUMHUYECKHX 3JEMEHTOB

[Tepuonnueckoii cucremsl J[.1. Menaeneena

23

3aKOHOMepHOCTI/I B U3MCHEHHMH CBOMCTB XHUMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
Iepuoa0B, Kajluid, KaJlbLUA (pamzlyca aTOMOB, OJICKTPOOTPHULATCIIbHOCTH,
MCTAJIMYCCKUX KW HEMCTANIMYCCKHUX CBOﬁCTB) U HUX COCAUHCHUM B
COOTBCTCTBHH C IIOJOXKCHHUCM JJICMCHTOB B HepnozmquKoﬁ CUCTEMEC H

CTPOCHUCM HUX AaTOMOB

Crpoenue BelecTa

3.1

Xumuyeckas cBg3b. KoBajeHTHas (HOJ'IHpHaH )51 HCHOHﬂpHaH) CBA3b.
9J'IeKTpOOTpI/II_[aTCJ'ILHOCTI> XUMHUYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b
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3.2

Tumnel KpUCTAUTMYECKUX PEIIETOK (aTOMHAas, HOHHAs, MeTauIMyecKasi),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PELIETKH U BUIA

XUMHUYECKON CBA3U

Baxwueline npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHNA. Mertannsl 1 BX COCIMHCHNUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHHMYECKUX COCIAMHEHUN: OKCHJIOB
(coneobpazyromiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) U
HecoJieoOpasyromue; OCHOBAHUM (LIENOYM M HEPACTBOPHMBIE OCHOBAHUS);
KUCJIOT (KUCIIOPOJCONepKAIME U  OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYeCKue W XHUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIIOB:

BOJIOPOJIA, XJIOpa, KMCIOpoia, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJiud, Mardius U KajJblus, aJJFOMUHUS, KEJIC3a. BHCKTPOXI/IMI/I‘IGCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DuU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOJIHBIX COCTMHEHUN HEMETAIUIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

4.5

dusznveckue ¥ XUMHUYECKHE CBOMCTBA OKCHUIOB HemeTaywioB: cepsl (IV, VI),
aszora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuansa(I1V). [Tonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumudecknue cBorcTBa OKCHIOB: MeTawioB IA-IIIA rpymmn, ruaka, meau(Il) u

xenesa(ll, II). [Tomyuenne okCHUIOB METAIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEpHBIX THAPOKCUAOB (Ha IpUMepe
TUAPOKCUIOB QJIOMHHHUSA, >Kene3a, LuHKa). [lodmydeHne OCHOBaHUN W

aM(pOTEepPHBIX THIPOKCHUIOB

4.8

OO01ue XMMUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHON, CEPOBOAOPOIHOM,
CEpHUCTOM, CepHOil, a30THOH, (pochopHOii, KpeMHHEBOH, yroiabHOH. Ocobbie
XMMHUYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEPHOM W a30THOM KHCIOT.

HOHy‘leHI/IC KHCIIOT

4.9

OO0ume xuMHuyeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacio3HaBaHrue BOAOpPOZa, KHUCIOpPOAa, aMMHAKa,

YTJICKUCIIOTO I'a3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMHakKka, CCpHOfI M a30THOM KHCIIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CITIOCOOBI MOJIYUCHUA MCTAJJIOB
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4.12

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

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMHUECKIX PeaKIuil o pa3InyHbIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYACTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, Mo

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX 3JICMCHTOB

5.2

TermnoBoit 3heKT XUMHYECKOHW pEeakIuH, TEPMOXUMUYECKHE YpaBHEHUS.

DK30- U 3HJI0TEpMUYECKHE peakuuu. TepMoXuMuiyeckue ypaBHEHUs

53

OKI/ICJ’II/ITGJ’IBHOBOCCT&HOBI/ITCJ’H)HI:IC peaKuI/m. OKI/ICJ'II/ITGJ'II/I " BOCCTAHOBUTCIIN.
[Ipomecchl  OKMCIEHUST ©W  BOCCTAHOBJICHHS.  DJIEKTPOHHBIM  OayiaHc

OKHCIIMTEIILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKON qucconuauu. KaTtnoHbl, aHHOHBI. DJIEKTPOIUTHI

1 HEIEeKTPOoJUThl. CHUIIbHBIE U cl1a0ble AIeKTPOIUThI. CTENeHb TUCCOIUaIlin

5.5

Peakun monHOTO OOMEHA. YCIIOBHS TMPOTEKaHUSI PEakIMii HOHHOTO OOMEHa,

ITOJTHBIE Y COKPAIIEHHBIE HOHHBIE YPaBHEHUS PEaKIUN

XHUMHS M OKpYyXarolas cpeaa

6.1

BemecrBa m Marepuansl B NOBCEIHEBHOM >XM3HM 4YenoBeKka. be3zomacHoe
UCIOJIb30BAHME BELIECTB M XMMUYECKHUX peakuUuil B jabopatopuu U OBITY.

HepBaﬂ IIoOMOIIb TP XUMHYCCKUX 0XKOraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKammehd cpeabl (KUCIOTHBbIE —HOXKIH,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro NMpeAOTBpAaIlECHUs
[Ipenenbras momyctumas konreHTpanus BemectB (I1/IK). Pomp xumuu B
pELIeHUH SKOJIOTMYeCKUX Mmpobiem. YcuseHwe mnapHUKoBoro 3ddekra,

PaspymeHue 030HOBOI'o CJ10A

6.3

[Mpumenenwue cepsl, azora, hocdopa, yriepoaa, KpeMHHUS U UX COCITUHCHHN B
OBITY, MEIUIIMHE, NMPOMBIIUICHHOCTH M CEILCKOM Xo3siicTBe. [IpruMmeHeHue
METAJIJIOB M CIUIAaBOB (CTalb, YYTYH, AIOPATIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH X COeTUHECHUH. [IOHATHE O KOPPO3UHU METAIIOB, OCHOBHBIC

CII0COOBI 3allIMTBI UX OT KOPpPO3UHU

6.4

[IpupoaHble MCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOAHBIN ra3, HE(PTH),

IPOAYKTHI UX TiepepaboTKu (OEH3HH), X POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OpPraHMvYCeCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, INTULICPHUH, YKCYCHas KI/ICJ'IOTa).
[TonsiTHE 0 OMOIOrMYECKU BaXKHBIX BCIHICCTBAX: JKUPAX, 6em<ax, YriieBoaax — v ux

POJIM B ’KU3HHU YCJIOBCKA
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PacuéTnr:

7.1 o GpopmysiaM XUMHYECKUX COSTUHECHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSAM

62




YYEBHO-METOJJNYECKOE OBECITIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

» Xumus, 8 xnacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3aatenbctBo «lIpocBenienue»
* Xumus, 9 xnacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3aatenbetBo «lIpocBenieHue

METOIAUYECKHUE MATEPUAJIBI 1JIsA YYUTEJ A

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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